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'Winning requires excellence in product design as well as in 
continuous innovation. At AMD, memory products are the technology 
drivers, the leading edge devices in the company's commitment to 
out-invent the competition.1I 

Anthony B. Holbrook 
a~t)-~ 

Executive Vice Presi nt nd Chief Operating Officer 

Advanced Micro Devices, a leading innovator of semiconductors, has long recognized that memory technology 
leads the development of all other technologies. AMD's emphasis on memories is further enhanced by the 
company's dual-technology strengths in both bipolar and MaS (including CMOS). 

In developing this array of premium memories, AMD has achieved impressive innovations. The architecture of the 
Am90C644 dual-array memory, built in one of AMD's advanced CMOS technologies, is optimized for high­
performance video applications. The world's leading CMOS 1 Mbit EPROM, the Am27C1 024, is the result of AMD's 
unique CMOS process for UV-erasable, electrically programmable memories. 

Not only does AMD provide memory products in state-of-the-art CMOS technologies, the company produces a 
broad spectrum of bipolar memories. The evolution of AMD's ion-implanted, oxide-isolated IMOX™ technology has 
led to the development of high-performance products with increased speed and density. The latest result of this 
process is the world's first 128K bipolar PROM, the Am27SS1, with a 3Sns access time. 

To accommodate these continuing innovations in process technology, AMD now has two 6-inch wafer fabrication 
facilities in Austin, Texas, for CMOS production. San Antonio, Texas, is the site of the world's first 6-inch bipolar 
VLSI wafer fabrication plant. This fabrication area will concentrate on products in the most advanced IMOX 
technology. 

To reduce system cost~, AMD is introducing complex, high-lead-count, surface-mount devices in bipolar and MaS 
(including CMOS) technologies. These and other state-of-the-art packages also increase board density and 
decrease system delay times. 

AMD also offers the industry's most stringent quality guarantee. Every AMD part is guaranteed to 500 ppm (parts 
per million) on all electrical parameters, over the entire operating range. The company's INT-STD-SOO program 
ensures high quality in every product manufactured by AMD, for military, industrial, and commercial customers. 
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Bipolar PROM 
Functional Index and Selection Guide 

listed according to organization and access time. 

Access Time Icc 
COM'L/MIL COM'L/MIL Number Page 

Part Number APL Organization Max Max Output of Pins Packages No. 

Am27S195A y 32x8 15/20 115/115 3S 16 D,P,F,L 2-63 

Am27S18A y 32x8 25/35 115/115 OC 16 D,P,F,L 2-37 

Am27S19A y 32x8 25/35 115/115 3S 16 D,P,F,L 2-37 

Am27S18 y 32x8 40/50 115/115 OC 16 D,P,F,L 2-37 

Am27S19 y 32x8 40/50 115/115 3S 16 D,P,F,L 2-37 

Am27LS181 y 32x8 55/70 80/80 OC 16 D,P,F,L 2-37 

Am27LS191 y 32x8 55/70 80/80 3S 16 D,P,F,L 2-37 

Am27S20A y 256x4 30/40 130/130 OC 16 D,P,F,L 2-74 

Am27S21A y 256x4 30/40 130/130 3S 16 D,P,F,L 2-74 

Am27S20 y 256x4 45/60 130/130 OC 16 D,P,F,L 2-74 

Am27S21 y 256x4 45/60 130/130 3S 16 D,P,F,L 2-74 

Am27S12A y 512x4 30/40 130/130 OC 16 D,P,F,L 2-22 

Am27S13A y 512x4 30/40 130/130 3S 16 D,P,F,L 2-22 

Am27S12 y 512x4 50/60 130/130 OC 16 D,P,F,L 2-22 

Am27S13 y 512x4 50/60 130/130' 3S 16 D,P,F,L 2-22 

Am27S28A y 512x8 35/45 160/160 OC 20 D,P,L 2-100 

Am27S29A y 512x8 35/45 160/160 3S 20 D,P,L 2-100 

Am27S31A y 512x8 35/45 175/175 3S 24 D,P,F,L 2-107 

Am27S28 y 512x8 55/70 160/160 OC 20 D,P,L 2-100 

Am27S29 y 512x8 55/70 160/160 3S 20 D.P.L 2-100 

Am27S31 y 512x8 55170 175/175 3S 24 D,P.F.L 2-107 

Am27S15 y 512x8 60/90 175/185 3S 24 D,P.F,L 2-30 

Am27S25SA y 512x8 372/452 185/185 3S 24 D,P.F.L 2-82 

Am27S25 y 512x8 772/852 185/185 3S 243 D.P,F.L 2-82 

Am27S25A y 512x8 502/602 185/185 3S 243 D.P.F.L 2-82 

Am27S27 512x8 822/952 185/185 3S 226 D,P,L 2-92 

Am10P14 .y 1024x4 10/15 -1854/-1754 3S 20 D.P 2-1 

Am100P14 y 1024x4 10/- -1804
/- 3S 20 D.P 2-1 

Am10KP14 y 1024x4 10/15 -1854/-1754 3S 24 D,P 2-1 

Am27S32A y 1024x4 35/45 140/145 OC 18 D,P,F,L 2-114 

Am27S33A y 1024x4 35/45 140/145 3S 18 D,P,F,L 2-114 

Am27S32 y 1024 x4 55170 140/145 OC 18 D,P,F,L 2-114 

Am27S33 y 1024x4 55170 140/145 3S 18 D,P,F.L 2-114 

Am27S65A >' 1024x4 332/402 185/185 3S 243 D,P,F.L 2-183 

Am27S65 >' 1024x4 452/552 165/165 3S 243 D,P,F.L 2-183 

Am27S180A >' 1024x 6 35/50 165/185 OC 24 D,P,F,L 2-44 

Am27S181A y 1024x6 35/50 165/185 3S 24 D.P,F,L 2-44 

Am27S280A y 1024x6 35/50 185/185 OC 243 D.P,F,L 2-44 

Am27S261A y 1024x8 35/50 165/165 3S 243 D,P,F,L 2-44 

Am27PS181A y 1024x8 50/65 185/605 3S 24 D,P,F,L 2-44 

Am27PS281A y 1024x8 50/65 185/605 3S 24 D,P,F.L 2-44 

Am27S180 y 1024x8 60/60 165/165 OC 24 D.P,F,L 2-44 

Am27S181 y 1024x8 60/60 165/185 3S 24 D,P.F,L 2-44 

Am27S260 y 1024x6 60/80 165/185 OC 243 D.P.F,L 2-44 

Am27S261 y 1024x8 60/80 185/185 3S 243 D,P,F,L 2-44 

Am27PS281 y 1024x8 65175 165/805 3S 243 D.P,F,L 2-44 

Am27S35A y 1024x8 552/602 165/185 3S 243 D,P,F.L 2-121 

Am27S37A y 1024x8 552/602 185/185 3S 243 D,P,F,L 2-121 
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Bipolar PROM (Cont'd.) 

Access Time Icc 
COM'L/MIL COM'L/MIL Number Page 

Part Number APL Organization Max Max Output 'of Pins Packages No. 

Am27S35 { 1024x8 6521752 185/185 3S 243 D,P,F,L 2-121 

Am27S37 { 1024x8 6521752 185/185 3S 243 D,P,F,L 2-121 

Am27PS161 { 1024x8 65175 185/805 3S 24 D,P,F,L 2-44 

Am27S184A { 2048x4 35/45 150/150 OC 18 D,P,F,L 2-54 

Am27S185A " 2048x4 35/45 150/150 3S 18 D,P,F,L 2-54 

Am27S185 { 2048x4 50/55 150/150 3S 18 D,P,F,L 2-54 

Am27LS184 { 2048 x4 50/55 120/125 OC 18 D,P,F,L 2-54 

Am27LS185 { 2048 x4 60/65 120/125 3S 18 D,P,F,L 2-54 

Am27PS185 { 2048x4 60/65 150/755 3S 16 D,P,F,L 2-54 

Am27S75A { 2048x4 372/472 185/185 3S 243 D,P,F,L 2-197 

Am27S75 { 2048x4 452/552 185/185 3S 243 D,P,F,L 2-197 

Am27S191SA " 2048x8 20/30 185/185 3S 24 D,P,F,L 2-63 

Am27S291SA { 2048x8 20/30 185/185 3S 24 D,P,F,L 2-63 

Am27LS191A " 2048x8 35/45 90/90 3S 24 D,P,F,L 2-63 

Am27LS291A { 2048 x 8 35/45 90/90 3S 24 D,P,F,L 2-63 

Am27S190A { 2048 x 6 35/50 185/185 OC 24 D,P,F,L 2-63 

Am27S191A { 2048x6 35/50 185/185 3S 24 D,P,F,L 2-63 

Am27S290A " 2048x8 35/50 185/185 OC 243 D,P,F,L 2-63 

Am27S291A " 2046x8 35/50 185/185 3S 243 D,P,F,L 2-63 

Am27S190 " 2046 x 6 50/65 185/185 OC 24 D,P,F,L 2-63 

Am27S191 " 2046 x8 50/65 185/185 3S 24 D,P,F,L 2-63 

Am27S290 " 2048x8 50/65 185/165 OC 243 D,P,F,L 2-63 

Am27S291 { 2048x8 50/65 185/185 3S 243 D,P,F,L 2-63 

Am27PS191 { 2048x8 65175 185/803 3S 24 D,P,F,L 2-63 

Am27PS291 { 2048x8 65175 185/805 3S 243 D,P,F,L 2-63 

Am27S45SA { 2048x8 352/402 185/185 3S 24 D,P,F,L 2-148 

Am27S47SA { 2048 x8 352/402 185/185 3S 24 D,P,F,L 2-148 

Am27S45A { 2048x8 6021702 185/185 3S 243 D,P,L 2-148 

Am27S47A { 2048 x8 6021702 185/185 3S 243 D,P,L 2-148 

Am27S45 { 2048 x8 702/802 185/185 3S 243 D,P,L 2-148 

Am27S47 { 2048 x8 NA2 185/185 3S 24 D,P,L 2-148 

Aml00P44 " 4096x4 15/- NA 3S 20 D,P 2-8 

Aml0P44 { 4096x4 15/20 -1854 /-1754 3S 20 D,p 2-8 

Am27S41A " 4096 x 4 35/50 165/170 3S 20 D,P,L 2-132 

Am27PS41 " 4096 x 4 50/65 170/855 3S 20 D,P,L 2-132 

Am27S41 { 4096x4 50/65 165/170 35 20 D,P,L 2-132 

Am27585A { 4096x4 392/472 165/185 35 243 D,P,F,L 2-211 

Am27585 { 4096x4 502 /602 165/185 35 243 D,P,F,L 2-211 

Am27S43A { 4096x8 40/55 185 35 24 D,P,F,L 2-141 

Am27S43 { 4096x8 55/65 185 35 24 D,P,F,L 2-141 

Am27555A { 4096x8 302/382 1751180 3S 243 D,P 2-173 

Am27S55 { 4096x8 382/462 175/180 35 243 D,P 2-173 

Am27S95A { 8192 x4 352/432 175/180 35 286 D,P 2-225 

Am27S95 { 8192x4 482/552 175/180 35' 286 D,P 2-225 

Aml00P88 { 8192x8 15/- NA 3S 28 D,P 2-15 

Am10P88 { 8192x8 15/20 NA 35 28 D,P 2-15 

Am27S49A { 8192x8 40/55 190/190 3S 24 D,P,L 2-160 

Am27S49-45 { 8192x8 45/- 190/ - 35 24 D,P,F,L 2-160 

Am27S49 " 6192 x 8 55/65 190/190 35 24 D,P,L 2-160 

Am27S51A " 16,384 x 8 35/45 190/190 3S 28 D,P,F,L 2-166 

Am27S51 " 16,364 x 8 55/65 190/190 35 28 D,P,F,L 2-166 

Notes: 1. Replaces Am27LS08/09 
2. Contains built-in pipeline registers. Cycle time includes clock setup and clock to output time. 
3. 300-mil lateral pin spacing. 
4. Power supply current specified as lEe minimum. 
5. Icc are power up and power down current limits respectively. 
6. 400 mil lateral pin spaCing. 
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Bipolar MEMORY RAM 
Functional Index and Selection Guide 

BIPOLAR EeL RAM 
Usted according to organization and access time. 

Access Time lEE 
COM'UMll* COM'UMll* ECl Number Page 

Part Number APl Organization Max. Max. Series of Pins Packages No. 

Am10469 512x9 9.5"" -240 10K 24 D 3-16 

Am100469 512x9 9.5"" -240 100K 24 D 3-16 

Am1oo415A 1024x 1 15 -150 100K 16 D,F 3-1 

Am10415SA 1024x 1 15/20 -150/-165 10K 16 D,F 3-7 

Am100415 1024x 1 20 -150 100K 16 D,F 3-1 

Am10415A 1024x 1 20/25 -150/-165 10K 16 D,F 3-7 

Am10415 1024x 1 35/40 -150/-165 10K 16 D,F 3-7 

Am100474-10 1024x4 10 -230 100K 24 D,F 3-38 

Am10474-10/- 1024x4 10/- -230/-255 10K 24 D,F 3-44 

Am1oo474-15 1024x4 15 -200 100K 24 D,F 3-38 

Am10474-15/- 1024x4 15/20 -230 10K 24 D,F 3-44 

Am100474-25 1024x4 25 -200 100K 24 D,F 3-38 

Aml0474-25/- 1024x4 25/30 -200 10K 24 D,F 3-44 

Am100470SA 4096 x 1 15 -230 lOOK 18 D,F 3-23 

Am10470SA 4096 x 1 15/20 -230/-255 10K 18 D,F 3-29 

Am100470A 4096 x 1 25 -195 100K 18 D,F 3-23 

Am10470A 4096 x 1 25/30 -200/-220 10K 18 D,F 3-29 

Am100470 4096 x 1 35 -195 100K 18 D,F 3-23 

Am10470 4096 x 1 35/40 -200/-220 10K 18 D,F 3-29 

Am10480-15/- 16384 x 1 15/- -220 10K 20 D,F,L 3-54 

Am10480-25/- 16384 x 1 25/- -200/- 10K 20 D,F,L 3-54 

Am100480-15 16384 x 1 15 -220 100K 20 D,F,L 3-49 

Am100480-25 16384 x 1 25 -200 100K 20 D,F,L 3-49 

"10K Eel is available with full military temperature range (-55 to + 125°C). 
""T AVlNAddress to MISS 

Temperature Ranges Package Types 

C - Commercial O°C to 70°C 0- Cerdip 
M - Military -55°C to + 125°C P - Plastic 
E - Extended -55°C to + 85°C or + 100°C F .. Flatpack 
I = Industrial -40°C to + 85°C L - Leadless Chip Carrier 
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BIPOLAR TTL RAM 
Listed according to organization and access time. 

Access Time Icc 
COM'L/MIL COM'L/MIL Number Packages 

Part Number APL Organization Max. Max. Output of Pins (Note 1) Page No. 

Am3101A (See Am27S02) 

Am74/5469 (See Am3101) 

Am74/5469-1 (See Am3101-1) 

Am74/54S169 (See Am27S03) 

Am74/54S269 (See Am27S02) 

Am27S02A " 16x4 25/30 100/105 OC 16 D.P.F.L 3-85 

Am27S03A " 16x4 25/30 100/105 3S 16 D.P.F.L 3-85 

Am27S06A " 16x4 25/30 100/105 OC 16 D.P.F,L 3-101 

Am27S07A " 16x4 25/30 100/105 3S 16 D.P.F.L 3-101 

Am27S02 " 16x4 35/50 100/105 OC 16 D.P.F.L 3-85 

Am27S03 " 16x4 35/50 100/105 3S 16 D.P.F.L 3-85 

Am27S06 " 16x4 35/50 100/105 OC 16 D.P.F,L 3-101 

Am27S07 " 16x4 35/50 100/105 3S 16 D.P.F.L 3-101 

Am3101-1 " 16x4 35/50 100/105 OC 16 D.P.F.L 3-117 

Am3101 " 16x4 50/60 100/105 OC 16 D.P.F,L 3-117 

Am27LS02 " 16x4 55/65 35/36 OC 16 D,P,F.L 3-77 

Am27LS03 " 16x4 55/65 35/36 3S 16 D.P,F,L 3-77 

Am27LS06 " 16x4 55/65 35/36 OC 16 D,P,F,L 3-93 

Am27LS07 " 16x4 55/65 35/36 3S 16 D,P,F,L 3-93 

Am31L01-1 " 16x4 55/65 35/36 OC 16 D,P,F,L 3-109 

Am31LOl " 16x4 60/90 35/36 OC 16 D,P,F,L 3-109 

Am27LSOOA " 256x 1 35/45 115/115 3S 16 D,P,F,L 3-69 

Am27LS01A " 256xl 35/45 115/115 OC 16 D,P,F,L 3-69 

Am27LSOO " 256x 1 45/55 70170 3S 16 D,P,F,L 3-69 

Am27LSOl " 256xl 45/55 70/70 OC 16 D,P,F,L 3-69 . 

Am27LSOO-l " 256x 1 45/55 70170 3S 16 D,P,F,L 3-69 

Am27LS01-l " 256x 1 45/55 70170 OC 16 D,P,F,L 3-69 

Am93412A 256x4 35/45 155/170 OC 223 D,P,F,L 3-134 

Am93422A 256x4 35/45 155/170 3S 223 D,P,F,L 3·134 

Am93L412A 256x4 45/55 60/90 OC 223 D,P,F,L 3·125 

Am93L422A 256x4 45/55 60/90 3S 223 D,P,F,L 3·125 

Am93412 256x4 45/60 155/170 OC 223 D,P,F,L 3-134 

Am93422 256x4 45/60 155/170 3S 223 D,P,F,L 3·134 

Am93L412 256x4 60175 60/90 OC 223 D,P,F,L 3-125 

Am93L422 256x4 60175 60/90 3S 223 D,P,F,L 3·125 

Am93469 " 512x9 20/- 165 3S 24 D,F 3·161 

Am2150 " 512x9 20/· 165 OC/3S 24 D,F 3-62 

Am93L469 " 512x9 45/· 70 3S 24 D,P,F 3·158 

Am21L50 " 512x9 45/- 70 OC/3S 24 D,P,F 3-59 

Am93415SA 1024xl 20/30 155/170 OC 16 D,P,F,L 3-150 

Am93425SA 1024xl 20/30 155/170 3S 16 D,P,F,L 3-150 

Am93415A 1024x 1 30/40 155/170 OC 16 D,P,F,L 3-150 

Am93425A 1024x1 30/40 155/170 3S 16 D,P,F,L 3·150 

Am93415 1024xl 45 155 OC 16 D,P,F,L 3-150 

Am93425 1024x 1 45 155 3S 16 D,P,F,L 3-150 

Am93L415A 1024xl 45/55 65175 OC 16 D,P,F,L 3-143 

Am93L425A 1024xl 45/55 65175 3S 16 D,P,F,L 3-143 

Am93L415 1024xl 60 65 OC 16 D,P,F,L 3·143 

Am93L425 1024xl 60 65 3S 16 D,P.F,L 3-143 

Temperature Ranges: 
C a Commercial (0 to + 70·C) 
M .. Military (-55 to + 125·C) 
E - Extended Commercial (- 55 to + 85·C or + 100·C) 
I -Industrial (-40 to +85°C) 

Notes: 1. o - Ceramic DIP,P" Plastic DIP,F - Flatpack,L .. Leadless Chip Carrier. 
2. Complement of data in is available on the outputs in the write mode when both ~ and WE are low. 
3. Flatpack is 24 pin. 
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MOS Memory 
Functional Index and Selection Guide 

1K STATIC RAMs 
Listed according to organization and access time. 

Part Access Power Dissipation (mW) Supply Temp Package Page 
Number APL Organization Time (ns) Pins Voltage (V) Range No. Standby Active 

Am9122-25 256x4 25 N/A 660 22 5 C D,P 4-208 

Am9122-35 256x4 35 N/A 6601743 22 5 C,M D,P 4-208 

Am91L22·35 256x4 35 N/A 440 22 5 C D,P 4-208 

Am91L22·45 256x4 45 N/A 440/495 22 5 C,M D,P 4-208 

Am9101D 256x4 250 47 330 22 5 C D,P 4-164 

Am9111D 256x4 250 47 330 16 5 C D,P 4-176 

Am9112D 256x4 250 47 330 16 5 C D,P 4-166 

Am9101C 256x4 300 47 330/356 22 5 C,M D,P 4-164 

Am9111C r 256x4 300 47 330/356 16 5 C,M D,P 4-176 

Am9112C r . 256x4 300 47 330/356 '16 5 C,M D,P 4-166 

Am91L01C 256x4 300 36 196/220 22 5 C,M D,P 4-164 

Am91L11C r 256x4 300 36 196/220 16 5 C;M D,P 4-176 

Am91L12C r 256x4 300 36 196/220 16 5 C,M D,P 4-166 

Am9101B 256x4 400 47 303/330 22 5 C,M D,P 4-164 

Am9111B r 256x4 400 47 303/330 16 5 C,M D,P 4-176 

Am9112B r 256x4 400 47 303/330 16 5 C,M D,P 4-166 

Am91L01B 256x4 400 36 162/203 22 5 C,M D,P 4-164 

Am91L11B r 256x4 400 36 ' 162/203 16 5 C,M D,P 4-176 

Am91L12B r 256x4 400 36 162/203 16 5 C,M D,P 4-188 

Am9101A 256x4 500 47 303/330 22 5 C,M D,P 4-164 

Am9111A r 256x4 500 47 303/330 16 5 C,M D,P 4-176 

Am9112A r 256x4 500 47 303/330 16 5 C,M D,P 4-166 

Am91L01A 256x4 500 38 182/203 22 5 C,M D,P 4-164 

Am91L11A r 256x4 500 38 182/203 16 5 C,M D,P 4-176 

Am91L12A r 256x4 500 36 182/203 16 5 C,M D,P 4-188 

Temperature Ranges Package Types 

C = Commercial O°C to 70°C 0= Cerdip 
M = Military -55°C to + 125°C P = Plastic 
E = Extended -55°C to + 85°C or + 100°C F = Flatpack 
I = Industrial -40°C to + 85°C L = Leadless Chip Carrier 
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4K STATIC RAMs 

Listed according to organization and access time. 

Part Access Power Disslpatlon(mW) Supply Temp Page APL Organization Pins Package Number Tlme(ns) Standby Active Voltage (V) Range No. 

Am9150·20 1024x4 20 N/A 990 24/28 5 C D,L 4·225 

Am9150·25 r 1024x4 25 N/A 990 24/28 5 C,M D,L 4·225 

Am91L50·25 1024x4 25 N/A 715 24/28 5 C D,L 4·225 

Am2148·35 1024x4 35 165 990 18 5 C D,L 4·37 

Am2149·35 1024x4 35 N/A 990 18 5 C D,L 4·37 

Am9150·35 r 1024x4 35 N/A 990 24/28 5 C,M D,L 4·228 

Am91L50·35 1024 x4 35 N/A 715 24/28 5 C D,L 4·228 

Am9151·40 1024x4 40· N/A 990 24 5 C D 4·228 

Am2148·45 r 1024x4 45 165 990 18 5 C,M D,L 4·37 

Am2149·45 r 1024 x4 45 N/A 990 18 5 C,M D,L 4·37 

Am21L48·45 r 1024x4 45 110 688 18 5 C D,L 4·37 

Am21L49·45 1024x4 45 N/A 688 18 5 C D,L 4·37 

Am9150·45 r 1024x4 45 N/A 990 24/28 5 C,M D,L 4·225 

Am91L50·45 1024x4 45 N/A 715 24/28 5 C D,L 4·225 

Am9151·50 1024x4 50· N/A 990 24 5 C,M D 4·225 

Am2148·55 r 1024 x4 55 165 990 18 5 C,M D,L 4·37 

Am2149·55 r 1024x4 55 N/A 990 18 5 C,M D,L 4·37 

Am21L48·55 1024x4 55 110 688 18 5 C D,L 4·37 

Am21L49·55 1024x4 55 N/A 688 18 5 C D,L 4·37 

Am9151·60 1024x4 60· N/A 990 24 5 C,M D 4·225 

Am2148·70 " 1024x4 70 165 990 18 5 C,M D,L 4·37 

Am2149·70 r 1024 x4 70 N/A 990 18 5 C.M D,L 4·37 

Am21L48·70 1024x4 70 110 688 18 5 C D,L 4·37 

Am21L49·70 1024 x4 70 N/A 688 18 5 C D,L 4·37 

Am9114E r 1024x4 200 N/A 385/440 18 5 C,M , D,P 4·198 

Am91L14E 1024x4 200 N/A 275/330 18 5 C D,P 4·198 

Am9114C " 1024 x4 300 N/A 385/440 18 5 C,M D,P 4·176 

Am9124C r 1024 x4 300 165/182 385/440 18 5 C,M D,P 4·198 

Am91L14C " 1024x4 300 N/A 275/330 18 5 C,M D,P 4·198 

Am91L24C r 1024x4 300 110/121 275/330 18 5 C,M D,P 4·198 

Am9114B r 1024 x4 450 N/A 385/440 18 5 C,M D,P 4·198 

Am9124B r 1024x4 450 165/182 385/440 18 5 C,M D,P 4·198 

Am91L14B r 1024x4 450 N/A 275/330 18 5 C,M D,P 4·198 

Am91L24B 1024x4 450 110/121 275/330 18 5 C,M D,P 4·198 

Am2147·35 4096 x 1 35 165 990 18 5 C D,L 4·27 

Am2147·45 r 4096 x 1 45 165 990 18 5 C,M D,L,F 4·27 

Am21L47·45 " 4096 x 1 45 83 688 18 5 C D,L 4·27 

Am2147·55 r 4096 x 1 55 165 990 18 5 C,M D,L 4·27 

Am21L47·55 r 4096 x 1 55 83 688 18 5 C D,L 4·27 

Am2147·70 r 4096 x 1 70 110/165 880/990 18 5 C,M D,L,F 4·27 

Am21L47·70 r 4096 x 1 70 83 688 18 5 C D,L 4·27 

Am21L41·12 4096 x 1 120 55 303 18 5 C D,P 4·1 

Am21L41·15 4096 x 1 150 ·28 220 18 5 C D,P 4·1 

Am21L41·20 4096 x 1 200 28 220 18 5 C D,P 4·1 

Am9044E 4096 x 1 200 N/A 385/440 18 5 C D,P 4·134 

Am9244E 4096 x 1 200 165/182 385/440 18 5 C D,P 4·134 

Am21L41·25 r 4096 x 1 250 28 220 18 5 C· D,P 4·27 

Am9044D 4096 x 1 250 N/A 385/440 18 5 C,M D,P 4·134 

Am90L44D 4096 x 1 250 N/A 275/330 18 5 C D,P 4·134 

Am9244D r 4096 x 1 250 165/182 385/440 18 5 C,M D,P 4·134 

Am92L44D 4096 x 1 250 110/121 275/330 18 5 C D,P 4·134 

Am9244C r 4096 x 1 300 165/182 385/440 18 5 C,M D,P 4·134 

Am92L44C r 4096 x 1 300 110/121 275/330 18 5 C,M D,P 4·134 

Am9044C " 4096 x 1 300 N/A 385/440 18 5 C,M D,P 4·134 

1·9 



4K STATIC RAMs (Cont'd.) 

Part APL Access Power Dlsslpatlon(mW) Supply Temp Page Organization Pins Package Number Tlme(ns) Standby Active Voltage (V) Range No. 

Am9244B r' 4096 x 1 400 165/182 385/440 18 5 C.M D,P 4-134 

Am92L44B r' 4096 x 1 400 110/121 275/330 18 5 C,M D,P 4-134 

Am9044B r' 4096 x 1 450 N/A 385/440 18 5 C,M D,P 4-134 

Am90L44B r 4096 x 1 450 N/A 275/330 18 5 C,M D,P 4-134 

·Cycle Times 

Temperature Ranges Package Types 

C = Commercial O°C to 70°C 0= Cerdip 
M = Military -55°C to + 125°C P = Plastic 
E = Extended -55°C to +85°C or + 100°C F = Flatpack 
I = Industrial -40°C to +85°C l = lead less Chip Carrier 
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8K STATIC RAMs 
Listed according to organization and access time. 

Part Access Power Dlsslpation(mW) Supply Temp Page 
Number 

APL Organization 
Tlme(ns) 

Pins 
Voltage (V) Range 

Package 
No. Standby Active 

Am2130-70 1024x 6 70 165/220 935/1016 46/52 5 C S,P,L,J 4-9 

Am2130-10 ( 1024x 6 100 165/220 935/1016 46/52 5 C,M S,P,L,J 4-9 

Am2130-12 ( 1024x 6 120 165/220 935/1016 46/52 5 C,M S,P,L,J 4-9 

16K STATIC RAMs 
Listed according to organization and access time. 

Part Access Power Dlssipatlon(mW) Supply Temp Page 
Number 

APL Organization 
Time(ns) 

Pins 
Voltage (V) Range 

Package 
No. Standby Active 

Am9126-70 2046 x 6 70 165 770 24 5 C D,P,L 4-217 

Am9126-90 ( 2046x6 90 165 990 24 5 M D,L 4-217 

Am9126-10 2046x6 100 63 660 24 5 C D,P,L 4-217 

Am9126-12 ( 2046 x 6 120 165 625 24 5 M D,L 4-217 

Am9126-15 ( 2046x6 150 63/165 550/625 24 5 C,M D,P,L 4-217 

Am9126-20 ( 2046 x 6 200 165 770/625 24 5 C,M D,P,L 4-217 

Am99C56-25 4096x4 25 220 990 24/26 5 C D,L 4-262 

Am99C59-25 4096x4 25 N/A 990 24/26 5 C D,L 4-262 

Am99C60-25 4096x4 25 220 990 24/26 5 C D,L 4-264 

Am2166-35 4096x4 35 165 660 20 5 C D,P,L 4-57 

Am2169-35 4096 x 4 35 N/A 660 20 5 C D,P,L 4-57 

Am99C56-35 4096x4 35 220 990 24/26 5 C,M D,L 4-262 

Am99C59-35 4096x4 35 N/A 990 24/26 5 C,M D,L 4-262 

Am99C60-35 4096 x 4 35 220 990 24/26 5 C,M D,L 4-264 

Am2169-40 4096x4 40 N/A 660 20 5 C D,P,L 4-57 

Am2166-45 4096x4 45 165 660/660 20 5 C,M D,P,L 4-57 

Am99C56-45 4096x4 45 220 990 24/26 5 C,M D,L 4-262 

Am99C59-45 4096x4 45 N/A 990 24/26 5 C,M D,L 4-262 

Am99C60-45 4096x4 45 220 990 24/26 5 C,M D,L 4-264 

Am99C66-45 ( 4096 x 4 45 110 550/660 20 5 C,M D,P 4-279 

Am99CL66-45 ( 4096x4 45 110 550/660 20 5 C,M D,P 4-279 

Am2169-50 ( 4096x4 50 N/A 660/660 20 5 C,M D,P,L 4-57 

Am2166-55 ( 4096x4 55 165 660/660 20 5 C,M D,P,L 4-57 

Am99C66-55 ( 4096x4 55 110 550/660 20 5 C,M D,P 4-279 

Am99CL66-55 ( 4096x4 55 110 550/660 20 5 C,M D,P 4-279 

Am2166-70 ( 4096x4 70 165 660/660 20 5 C,M D,P,L 4-57 

Am2169-70 ( 4096x4 70 N/A 660/660 20 5 C,M D,P,L 4-57 

Am99C66-70 ( 4096x4 70 110 550/660 20 5 C,M D,P 4-279 

Am99CL66-70 ( 4096x4 70 110 550/660 20 5 C,M D,P 4-279 

Am2167-35 ( 16364 x 1 35 110 660 20 5 C D,P,L 4-47 

Am2167-45 ( 16364 x 1 45 110/165 660/660 20 5 C,M D,P,L 4-47 

Am2167-55 ( 16364 x 1 55 110/165 660/660 20 5 C,M D,P,L 4-47 

Am2167-70 ( 16364x 1 70 110/165 660/660 20 5 C,M D,P,L 4-47 

Temperature Ranges Package Types 

C = Commercial O°C to 70°C 0= Cerdip 
M = Military -55°C to + 125°C P = Plastic 
E = Extended -55°C to +85°C or +100°C F = Flatpack 
I = Industrial -40°C to + 85°C L = Leadless Chip Carrier 
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64K STATIC RAMs 
Listed according to organization and access time. 

Part Access Power Dlsslpatlon(mW) Supply Temp Page 
Number 

APL Organization 
Tlme(ns) 

Pins 
Voltage (V) Range 

Package 
No. Standby Active 

Am99C416-45 " 4096x6 45 138 605 40 5 C 0 4-259 

Am99C416-55 " 4096x6 55 138 605 40 5 C 0 4-259 

Am99C416-70 " 4096x6 70 138 605 40 5 C 0 4-259 

Am99C88H-35 " 8192x8 35 138 605 28/32 5 C D,P,L,J 4-300 

Am99C88H-45 " 8192x8 45 138/165 605/688 28132 5 C,M D,P,L,J 4-300 

Am99C88H-55 " 8192x8 55 138/165 605/688 28132 5 C,M D,P,L,J 4-300 

Am99C88-70 " 8192x8 70 28 330 28/32 5 C,M,E S,L 4-289 

Am99C88H-70 " 8192x8 70 138/165 605/688 28132 5 C,M D,P,L,J 4-300 

Am99CL88-70 8192x8 70 6 220 28/32 5 C S,L 4-289 

Am99CS88-70 " 8192x8 70 55 330 28/32 5 M S,L 4-289 

Am99C88-10 " 8192x8 100 28 330 28/32 5 C,M,E S,L 4-289 

Am99CL88-10 8192x8 100 6 220 28/32 5 C S,L 4-289 

Am99CS88-10 " 8192 x 8 100 55 330 28/32 5 M S,L 4-289 

Am89C88-12 8192 x8 120 28 495 28 5 C P 

Am89CL88-12 8192x8 120 17 330 28 5 C P 

Am99C88-12 " 8192x8 120 28 330 28/32 5 C,M,E S,L 4-289 

Am99CL88-12 8192x8 120 6 220 28/32 5 C S,L 4-289 

Am99CS88-12 " 8192x8 120 55 330 28/32 5 M S,L 4-289 

Am89C88-15 8192x8 150 28 495 28 5 C P 

Am89CL88-15 8192 x8 150 17 330 28 5 C P 

Am99C88-15 " 8192 x 8 150 28 330 28/32 5 C,M,E S,L 4-289 

Am99CL88-15 8192x8 150 6 220 28/32 5 C S,L 4-289 

Am99CS88-15 " 8192x8 150 55 330 28/32 5 M S,L 4-289 

Am99C88-20 " 8192x8 200 28 330 28/32 5 M,E S,L 4-289 

Am99CS88-20 " 8192x8 200 55 330 28/32 5 M S,L 4-289 

Am99C89-45 " 8192x9 45 138 660 28 5 C D,P 4-302 

Am99C89-55 " 8192x9 55 138 660 28 5 C D,P 4-302 

Am99C89-70 " 8192x9 70 138 660 28 5 C D,P 4-302 

Am99C164-35 " 16,384 x4 35 TBD 605 22 5 C D,P,L 4-253 

Am99C165-35 " 16,384 x4 35 TBD 605 24 5 C D,P,L 4-253 

Am99C164-45 " 16,384x4 45 TBD 495/605 22 5 C,M D,P,L 4-253 

Am99C165-45 " 16,384 x4 45 TBD 495/605 24 5 C,M D,P,L 4-253 

Am99C164-55 " 16,384x4 55 TBD 495/605 22 5 C,M D,P,L 4-253 

Am99C165-55 " 16,384x4 55 TBD 495/605 24 5 C,M D,P,L 4-253 

Am99C164-70 " 16,384x4 70 TBD 495/605 22 5 C,M D,P,L 4-253 

Am99C165-70 " 16,384 x 4 70 TBD 495/605 24 5 C,M D,P,L 4-253 

Am99C328-45 32,768 x8 45 TBD 660 28 5 C D,P 4-257 

Am99C328-55 32,768 x 8 55 TBD 6601770 28 5 C,M D,P 4-257 

Am99C328-70 32,768 x 8 70 TBD 6601770 28 5 C,M D,P 4-257 

Am99C328-10 32,768 x 8 100 TBD 6601770 28 5 C,M D,P 4-257 

Am99C641-25 " 65,536 x 1 25 110 715 22 5 C D,P,L 4-267 

Am99C641-35 " 65,536 x 1 35 110 605 22 5 C D,P,L 4-267 

Am99C641-45 " 65,536 x 1 45 110 495 22 5 C,M,E D,P,L 4-267 

Am99C641-55 " 65,536 x 1 55 110 495 22 5 C,M,E D,P,L 4-267 

Am99C641-70 " 65,536 x 1 70 110 495 22 5 C,M,E D,P,L 4-267 

Temperature Ranges ~ackage Types 

C = Commercial O°C to 70°C D = Cerdip 
M = Military -55°C to + 125°C P = Plastic 
E = Extended - 55°C to + 85°C or + 100°C F = Flatpack 
I = Industrial -40°C to +85°C L = Leadless Chip Carrier 
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256K DYNAMIC RAMs 
Listed according to organization and access time. 

Part Access Power Dlsslpatlon(mW) Supply Temp Page 
Number 

APL Organization 
Tlme(ns) 

Pins 
Voltage (V) Range 

Package 
No. Standby Active 

Am90C644-10 65,536x4 100 176 605 24 5 C P 4-143 

Am90C255·08 262,144 x 1 80 22 468 16/18 5 C P,J 4·68 

Am90CL255·08 262,144 x 1 80 22 468 16/18 5 C P,J 4·83 

Am90C256·08 262,144 xl 80 22 468 16/18 5 C P,J 4·86 

Am90CL256·08 262,144 x 1 80 22 468 16/18 5 C P,J 4·108 

Am90C257·08 262,144 x 1 80 22 468 16/18 5 C P,J 4-111 

Am90CL257·08 262,144 x 1 80 22 468 16/18 5 C P,J 4·131 

Am90C255·10 262,144 x 1 100 22 358 16/18 5 C P,J 4·68 

Am90CL255·10 262,144 x 1 100 22 358 16/18 5 C P,J 4·83 

Am90C256·10 262,144 x 1 100 22 358 16/18 5 C P,J 4·86 

Am90CL256·10 262,144 x 1 100 22 358 16/18 5 C P,J 4·108 

Am90C257·10 262,144 x 1 100 22 358 16/18 5 C P,J 4·111 

Am90CL257·10 262,144 x 1 100 22 358 16/18 5 C P,J 4·131 

Am90C255·12 262,144 x 1 120 22 330 16/1B 5 C P,J 4·68 

Am90CL255·12 262,144 x 1 120 22 330 16/18 5 C P,J 4·83 

Am90C256·12 262,144 x 1 120 22 330 16/18 5 C P,J 4·86 

Am90CL256·12 262,144 x 1 120 22 330 16/18 5 C P,J 4·108 

Am90C257·12 262,144 x 1 120 22 330 16/18 5 C P,J 4·111 

Am90CL257·12 262,144 xl 120 22 330 16/18 5 C P,J 4·131 

Temperature Ranges Package Types 

C = Commercial O°C to 70°C 0= Cerdip 
M = Military -55°C to + 125°C P = Plastic 
E = Extended -55°C to +85°C or + 100°C F = Flatpack 
I = Industrial -40°C to + 85°C L = Leadless Chip Carrier 
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UV ERASABLE PROMs (NMOS) 
Listed according to organization and access time. 

Operating Power-
Access Time Temp. Act/Stby Max (mW) Supply Number 

Part Number APL Organization (ns) Range (O°C-70°C) Voltages Outputs of Pln~ 

Am27168·100 2048 x 8 100 C 500/125 5V/±10 3·State 24 

Am27168·105 2048 x 8 100 C 500/125 5V±5 3·State 24 

Am27168·150 2048 x8 150 C,I 500/125 5V/±10 3·State 24 

Am27168·155 2048 x8 150 C,I 500/125 5V/±5 3·State 24 

Am27168·200 2048 x8 200 C,I,E 500/125 5V/±10 3·State 24 

Am27168·205 2048 x8 200 C,I,E 500/125 5V/±5 3·State 24 

Am27168 2048 x 8 250 C,I,E 500/125 5V/±5 3·State 24 

Am2716B·250 2048x8 250 C,I,E 500/125 5V/±10 3·State 24 

Am27168·350 2048x8 350 C,I,E 500/125 5V/±10 3·State 24 

Am27168·355 2048 x8 350 C,I,E 500/125 5V/±5 3·State 24 

Am27168·455 2048x8 450 C,I,E 500/125 5V/±5 3·State 24 

Am27328·100 4096 x 8 100 C 500/125 5V/±10% 3·State 28 

Am27328·105 4096 x 8 100 C 500/125 5V±5% 3·State 28 

Am2732B·150 4096 x 8 150 C,I 500/125 5V/±10 3·State 28 

Am27328·155 4096 x8 150 C,I 500/125 5V/±5% 3·State 28 

Am27328·200 4096x8 200 C,I,E 500/125 5V/±10 3·State 28 

Am27328·205 4096x8 200 C,I,E 500/125 5V/±5 3·State 28 

Am27328 4096 x 8 250 C,I,E 500/125 5V/±5 3·State 28 

Am27328·250 4096 x 8 250 C,I,E 500/125 5V/±10 3·State 28 

Am2732B·350 4096 x8 350 C,I,E 500/125 5V/±10 3·State 28 

Am27328·355 4096 x8 350 C,I,E 500/125 5V/±5 3·State 28 

Am27328·455 4096x8 450 C,I,E 500/125 5V/±5 3·State 28 

Am2764A·1 8192x8 150 C,I 375/125 5V±5% 3·State 28 

Am2764A·15 8192x8 150 C,I 375/125 5V±10% 3·State 28 

Am2764A·2 8192x8 200 C,I 375/125 5V±5% 3·State 28 

Am2764A·20 ,; 8192 x 8 200 C,I,L,M 375/125 5V±10% 3·State 28 

Am2764A 8192 x8 250 C,I,L 375/125 5V±5% 3·State 28 

Am2764A·25 ,; 8192 x8 250 C,I,L,M 375/125 5V±10% 3·State 28 

Am2764A·3 8192 x8 300 C,I,L 375/125 5V±5% 3·State 28 

Am2764A·30 ,; 8192x8 300 C,I,L,M 375/125 5V±10% 3·State 28 

Am2764A·4 8192x8 450 C,I,L 375/125 5V±5% 3·State 28 

Am27128A·1 16,384x 8 150 C,I 500/125 5V±5% 3·State 28 

Am27128A·15 16,384 x8 150 C,I 500/125 5V±10% 3·State 28 

Am27128A·2 16,384 x8 200. C,I 500/125 5V±5% 3·State 28 

Am2764A·20 " 16,384x8 200 C,I,L,M. 375/125 5V±10% 3·State 28 

Am27128A 16,384x8 250 C,I,L 500/125 5V±5% 3·State 28 

Am2764A·25 " 16,384 x 8 250 C,I,L,M 375/125 5V±10% 3·State 28 

Am27128A·3 16,384 x 8 300 C,I,L 500/125 5V±5% 3·State 28 

Am2764A·30 " 16,384 x8 300 C,I,L,M 500/125 5V±10% 3·State 28 

Am27128A·4 16,384 x8 450 C,I,L 500/125 5V±5% 3·State 28 

Am27256·1 32,768 x8 170 C 500/125 5V±5% 3·State 28 

Am27256·17 32,768x8 170 C 500/125 5V±10% 3·State 28 

Am27256·2 32,768x8 200 C,I,L 500/125 5V±5% 3·State 28 

Am27256·20 " 32,768 x 8 200 C,I,L,M 500/125 5V±10% 3·State 28 

Am27256 32,768 x8 250 C,I,L 500/125 5V±5% 3·State 28 

Am27256·25 " 32,768 x8 250 C,I,L,M 500/125 5V±10% 3·State 28 

Am27256·3 32,768 x8 300 C,I,L 500/125 5V±5% 3·State 28 

Am27256·30 " 32,768 x8 300 C,I,L,M 500/125 5V±10% 3·State 28 

Am27256·4 32,768x8 450 C,I,L 500/125 5V±5% 3·State 28 

Am27512 65,536x8 250 C 500/125 5V±5% 3·State 28 

Am27512·25 65,536x8 250 C 500/125 5V±10% 3·State 28 

Am27512·3 65,536x8 300 C 500/125 5V±5% 3·State 28 

Am27512·30 65,536 x8 300 C 500/125 5V±10% 3·State 28 

Am27512·45 " 65,536 x8 450 M 500/125 5V±10% 3·State 28 
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UV ERASABLE PROMs (CMOS) 
Listed according to organization and access time. 

Operating Power-
Access Time Temp. Act/Stby Max (mW) Supply Number 

Part Number APL Organization (ns) Range (O·C-70·C) Voltages Outputs of Pins 

Am27C256-150* 32,766 x6 150 C 150/0.5 5V±10% 3·State 26 

Am27C256-155 * 32,766 x6 150 C 150/0.5 5V±5% 3·State 26 

Am27C256-200 * 32,766x8 200 C,I 150/0.5 5V±10% 3·State 28 

Am27C256-205 * 32,766x6 200 C,I 150/0.5 5V±5% 3-State 28 

Am27C256* 32,766x8 250 C,I,E 150/0.5 5V±5% 3-State 28 

Am27C256-250 * 32,766x6 250 C,I,E 150/0.5 5V±10% 3-State 26 

Am27C256-455 * 32,766x6 450 C,I,E 500/1 5V±5% 3-State 28 

Am27C512-170* 65,536x6 170 C 150/0.5 5V±10% 3-State 26 

Am27C512-175* 65,536x6 170 C 150/0.5 5V±5% 3-State 28 

Am27C512-200* 65,536x6 200 C,I 150/0.5 5V±10% 3·State 28 

Am27C512-205* 65,536x6 200 C,I 150/0.5 5V±5% 3-State 28 

Am27C512* 65,536x6 250 C,I,E 150/0.5 5V±5% 3-State 28 

Am27C512-250 * 65,536 x 6 250 C,I,E 150/0.5 5V±10% 3-State 26 

Am27C512-455 * 65,536x8 450 C,I,E 500/1 5V±5% 3-State 28 

Am27C1024-200 65,536 x 16 200 C 250/1 5V±10% 3-State 40 

Am27C1024-205 65,536 x 16 200 C 250/1 5V±5% 3-State 40 

Am27C1024 65,536 x 16 250 C 250/1 5V±5% 3·State 40 

Am27C1024-250 65,536 x 16 250 C 250/1 5V±10% 3·State 40 

*In Development 
Temperature Ranges Package Types 

C = Commercial O°C to 70°C D = Cerdip 
M = Military -55°C to + 125°C P = Plastic 
E = Extended -55°C to +85°C or + 100°C F = Flatpack 
I = Industrial -40°C to + 85°C L = Leadless Chip Carrier 
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ONE TIME PROGRAMMABLE (OT~ 
ROMs (NMOS, CMOS) 

Listed according to organization and access time. 

Operating Power-
Access Time Temp. Act/Stby Max (mW) Supply Number 

Part Number APL Organization (ns) Range (O°C-7O°C) Voltages Outputs of Pins 

Am2764A·2· 8192x8 200 C 500/125 5V±5% 3·5tate 28 

Am2764A· 8192x8 250 C 500/125 5V±5% 3·5tate 28 

Am27128A·2· 16,384x8 200 C 500/125 5V±5% 3·5tate 28 

Am27128A· '16,384 x 8 250 C 500/125 5V±5% 3·5tate 28 

Am27256·2· 32,768x8 200 C 500/125 5V±5% 3·5tate 28 

Am27256· 32,768 x8 250 C 500/125 5V±5% 3·5tate 28 

Am27C256·2· 32,768x8 200 C 150/0.5 5V±5% 3·5tate 28 

Am27C256· 32,768 x8 250 C,I,E 150/0.5 5V±5% 3·5tate 28 

Am27C512·2· 65,536 x 8 200 C 150/0.5 5V±5% 3·5tate 28 

Am27C512· 65,536 x 8 250 C,I,E 150/0.5 5V±5% 3·5tate 28 

ELECTRICALLY ERASABLE PROMs 

Listed according to organization and access time. 

Operating Power-
Access Time Temp. Act/Stby Max (mW) Supply Number 

Part Number APL Organization (ns) Range (O°C-7O°C) Voltages Outputs of Pins 

Am2817A·2 2048x8 200 C,I 500/200 5V±5% 3·5tate 28 

Am2817A·20 2048x8 200 C,I 500/200 5V±10% 3·5tate 28 

Am2817A 2048x8 250 C,I,E 500/200 5V±5% 3·5tate 28 

Am2817A·25 r 2048 x 8 250 C,I,E 500/200 5V±10% 3·5tate 28 

AM2817A·3 2048 x 8 350 C,I,E 500/200 5V±5% 3·5tate 28 

Am2817A·35 r 2048 x 8 350 C,I,E 500/200 5V±10% 3·5tate 28 

Am9864·2· 8192x8 200 C,I 500/200 5V±5% 3·5tate 28 

Am9864·20· 8192x8 200 C,I 500/200 5V±10% 3·5tate 28 

Am2864A·2· 8192x8 200 C,I 500/200 5V±5% 3·5tate 28 

Am2864A·20· 8192x8 200 C,I 500/200 5V±10% 3·5tate 28 

Am2864B·2· 8192x8 200 C,I 500/200 5V±5% 3·5tate 28 

Am2864B·20· 8192 x 8 200 C,I 500/200 5V±10% 3·5tate 28 

Am2864A· 8192x8 250 C,I,E 500/200 5V±5% 3·5tate 28 

Am2864A·25· r 8192x 8 250 C,I,E 500/200 5V±10% 3·5tate 28 

Am2864B 8192x 8 250 C,I,E' 500/200 5V±5% 3·5tate 28 

Am2864B·25 r 8192 x 8 250 C,I,E' 500/200 5V±10% 3·5tate 28 

Am9864 8192x8 250 C,I,E' 500/200 5V±5% 3·5tate 28 

Am9864·25 r '8192x8 250 C,I,E' 500/200 5V±10% 3·5tate 28 

Am2864A·3· 8192x8 300 C,I,E 500/200 5V±5% 3·5tate 28 

Am2864A·30· r 8192x8 300 C,I,E 500/200 5V±10% 3·5tate 28 

Am2864B·3 8192x8 300 C,I,E 500/200 5V±5% 3·5tate 28 

Am2864B-30 r 8192x8 300 C,I,E 500/200 5V±10% 3-5tate 28 

Am9864·30 r 8192x8 300 E 500/200 5V±10% 3·5tate 28 

Am2864A·35· r 8192 x 8 350 C,I,E 500/200 5V±10% 3·5tate 28 

Am2864A·355· 8192 x 8 350 C,I,E 500/200 5V±5% 3·5tate 28 

Am2864B·35 r 8192 x 8 350 C,I,E 500/200 5V±10% 3·5tate 28 

Am2864B·355 8192x 8 350 C,I,E 500/200 5V±5% 3·5tate 28 

Am9864·3 8192x8 350 C,I,E 500/200 5V±5% 3·5tate 28 

Am9864·35 r 8192x8 350 C,I,E 500/200 5V±10% 3·5tate 28 

Am28C256·200· 32,768 x 8 200 C 300/5 5V±10% 3·5tate 28 

Am28C256·205· 32,768x8 200 C 300/5 5V±5% 3·5tate 28 

Am28C256' 32,768 x 8 250 C 300/5 5V±5% 3·5tate 28 

Am28C256·250· 32,768 x 8 250 C 300/5 5V±10% 3·5tate 28 

Am28C256·300· 32,768 x 8 300 C 300/5 5V±10% 3·5tate 28 

Am28C256·305 • 32,768x8 300 C 300/5 5V±5% 3·5tate 28 

Am28C256·350· 32,768x8 350 C 300/5 5V±10% 3·5tate 28 

Am28C256·355 • 32,768x8 350 C 300/5 5V±5% 3·5tate 28 

·In Development 
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SPECIAL FUNCTIONAL PRODUCTS 
Listed according to organization and access time. 

Temp 
Part Numbers APL Organization Performance Criteria Pins Range Package Function 

Am99C19 1024x9 45ns cycle/20 MHz 28 C,M 0 First In/First Out (FIFO) 
throughput 

Am99C10 256x48 50ns Data to match output 24 C 0 Content Addressable 
Memory (CAM) 

Temperature Ranges Package Types 

C = Commercial O°C to 70°C 0= Cerdip 
M = Military -55°C to + 125°C P = Plastic 
E = Extended -55°C to +85°C or + 100°C F = Flatpack 
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Bipolar Programmable 
Read Only Memory (PROM) Index 

Am10P141 Am100P141 Am10KP14 
Am10P44/Am100P44 
Am10P88/Am100P88 
Am27S12/13 
Am27S15 
Am27S18/19 
Am27S180/281 Family 
Am27S184/185/PS185 
Am27S190/191 Family 
Am27S20/21 
Am27S25 

Am27S27 
Am27S28/27S29 
Am27S31 
Am27S32/27S33 
Am27S351 Am27S37 

Am27S41/27PS41 
Am27S43 
Am27S451 Am27S4 7 

Am27S49/27S49A-45/27S49A 
Am27S51 
Am27S55 
Am27S65 

Am27S75 

Am27S85 

Am27S95 

4,096-Bit (1024 x 4) ECl Bipolar PROM ........................................ 2-1 
16,384-Bit (4096 x 4) ECl Bipolar PROM ........................•............. 2-8 
65,536-Bit (8192 x 8) ECl Bipolar PROM .................................... 2-15 
2,048-Bit (512 x 4) Bipolar PROM .............................................. 2-22 
4096-Bit (512 x 8) Bipolar PROM with Output Data latches ............ 2-30 
256-Bit (32 x 8) Bipolar PROM .................................................. 2-37 . 
8,192-Bit (1024 x 8) Bipolar PROM ............................................ 2-44 
8,192-Bit (2048 x 4) Bipolar PROM .. ; ......................................... 2-54 
16,384-Bit (2048 x 8) Bipolar PROM ........................................... 2-63 
1,024-Bit (256 x 4) Bipolar PROM .............................................. 2-74 
4096-Bit (512 x 8) Bipolar Registered PROM with Preset and 

Clear Inputs ...................................................................... 2-82 
4,096-Bit (512 x 8) Bipolar Registered PROM ............................... 2-92 
4,096-Bit (512 x 8) Bipolar PROM ......................................... : .. 2-100 
(512 x 8) Bipolar PROM ........................................................ 2-107 
4,096-Bit (1024 x 4) Bipolar PROM .......................................... 2-114 
8,192-Bit (1024 x 8) Bipolar Registered PROM with 

Programmable INITIALIZE Input .......................................... 2-121 
16,384-Bit (4,096 x 4) Bipolar PROM ........................................ 2-132 
32,768-Bit (4096 x 8) Bipolar PROM ......................................... 2-141 
16,384-Bit (2048 x 8) Bipolar Registered PROM with 

Programmable INITIALIZE Input .......................................... 2-148 
8192 x 8 Generic Series IMOX™ Bipolar PROM ......................... 2-160 
131,072-Bit (16,384 x 8) Bipolar PROM ..................................... 2-166 
32,768-Bit (4096 x 8) Bipolar Registered PROM .......................... 2-173 
4096-Bit (1024 x 4) Bipolar Registered PROM with 

SSR™ Diagnostics Capability .......................•...................... 2-183 
8192-Bit (2048 x 4) Bipolar Registered PROM with 

SSR™ Diagnostics Capability ....... ; ...................................... 2-197 
16,384-Bit (4096 x 4) Registered PROM with 
. SSR™ Diagnostics Capability .............................................. 2-211 
32,768 Bit (8192 x 4) Bipolar Registered PROM with 

SSR™ Diagnostics Capability ............ ~ ..........•.................... ;. 2-225 

For mo~e information on Bipolar PROMs, see Section 7: 

• Testing High-Performance Bipolar Memory 
• Bipolar Generic PROM Series Reliability Report 
• Bipolar PROMs as Programmable Logic Products 
• Generic Programming Information 
• Guide to Analysis of Programming Problems 



Am10P14/ Am100P14/ Am10KP14 
4,096-Bit (1024 x 4) ECl Bipolar PROM 

ADVANCE INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• Fast Access time (8 ns typ.) - improves system cycle 
times 

• Power dissipation decreases with increasing tempera­
ture 

• Internally voltage compensated providing flat AC perfor­
mance 

• Open emitter outputs (50 n drive), wired-OR capability 

GENERAL DESCRIPTION 

The Am10P14, Am10KP14, & Am100P14 (1024-words by 
4-bits) are Schottky array, ECl Programmable Read-Only 
Memories (PROMs). 

The 10K Versions are compatible with standard voltage­
compensated 10K series ECL. The 100K Versions are 
compatible with standard temperature and voltage-com-

pensated 100K series ECL. Both are capable of satisfying 
the requirements of a variety of microprogrammable con­
trols, mapping functions, code conversion, or logic replace­
ment. Easy word-depth expansion is provided by both 
active lOW (G1 & G3) and active HIGH (G2) output enables 
and an unterminated emitter follower output capable of 
wired-OR bus connection. 
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ROW 
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CONNECTION DIAGRAMS 
Top View 
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VCCIVCCO = Positive Power Supply 
VEE = Negative Power Supply 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

J!.LI _____ E. OPTIONAL PROCESSING 
Blank = Standard processing 

B = Burn-in 

'----------0. TEMPERATURE RANGE 
C = Commercial (0 to + 75°q 

'--------------c. PACKAGE TYPE 
P = 20-Pin Plastic DIP (PO 020) 
o = 20-Pin Ceramic DIP (CD 020) 

'------------------B. SPEED OPTION 
Blank = 10 ns 

- A. DEVICE NUMBER/DESCRIPTION 
Am10P14/Am100P14 
1024 x 4 ECl Bipolar PROMs 
Am10P14 = 10K Series 
Am100P14 = 100K Series 

Valid Combinations 

AM10P14 

AM100P14 

AM10KP14 

PC, PCB, 
DC, DCB 

PC*, PCB*, DC*, 
DCB* 

*P = 24-Pin Plastic DIP (PD 024) 
D = 24-Pin Ceramic DIP (CD 024) 
This is an Alternate Package option and is denoted 
by a "K" within the Device Number. 
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Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for. this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 



ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B_ Speed Option (if applicable) 
C. Device Class 
D. Package type 
E. Lead Finish 

AM10P14 .B.. A. 

L=E. ~EAD FINISH 
A = Hot Solder DIP 

D. PACKAGE TYPE 
R '" 20-Pin Ceramic DIP (CD 020) 
J = 24-Pin Ceramic DIP (CD 024) 

'-------------C. DEVICE CLASS 
IB = Class B 

'-----------------B. SPEED OPTION 
Blank = 15 ns 

'---A. DEVICE NUMBER/DESCRIPTION 
Am10P14/Am100P14 
1024 x 4 ECl Bipolar PROMs 

Valid Combinations 

AM10P14 lIBRA 
AM10KP14 I IBJA 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 

PIN DESCRIPTION 

AO - Ag Address Inputs 
The 10-bit field presented at the address inputs selects one 
of 1024 memory locations to be read from. 

00 - Q3 Data Output Port 
The Outputs whose state represents the data read from the 
selected memory locations. 

- -G1. G2. G3'* Output Enable 
Provides direct control of the Q-output buffers. Outputs 
disabled forces all outputs to VOL. 

*G3 is not available on Am10KP14. 
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Enable = G1 . G2 • G3 
Disable = G1 . G2 • G3 

=G1 +G2+ G3 

Vee/Veeo Device Power Supply Pins 
The most positive of the logic power supply pins. 

VEE Device Power Supply Pin 
The most negative of the logic power supply pins. 



ABSOLUTE MAXIMUM RATINGS 
Storage Temperature ............................ -65 to + 150°C 
Ambient Temperature with 

Power Applied .................................. -55 to + 125°C 
VEE Pin Potential to VcclVCCO Pin ..... -7.0 V to + 0.5 V 
Input Voltage (DC) ................................ VEE to + 0.5 V 
DC Voltage Applied to Outputs 

During Programming ....................................... 2.2 V 
DC Voltage Applied to VCCO -

During Programming ........................................ 16 V 
Output Current (DC HIGH Output) .... -30 mA to +0.1 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TINGS may cause permanent device fai/ure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

OPERATING RANGES 
10K Series 

Commercial (C) Devices 
Temperature T A ................................... 0 to + 75°C 
Supply Voltage ........................... -5.46 V to -4.94 V 

Military (M) Devices 
Temperature Tc .............................. -55 to + 125°C 
Supply Voltage ........................... -5.72 V to -4.68 V 

100K Series 

Commercial (C) Devices 
Temperature T C ................................... 0 to + 85°C 
Supply Voltage .............................. -5.7 V to -4.2 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

Military products 100% tested at -55°C, + 25°C, 125°C 

DC CHARACTERISTICS over operating range unless otherwise specified 

100K Series 

Parameter Parameter 
Symbol Description Test Conditions Min. Max. Units 

VOH Output Voltage HIGH -1025 -880 mV 

VOL Output Voltage LOW 
VIN = VIH (Max.) or VIL (Min.) 

Loading is -1810 -1620 mV 

VOHC Output Voltage HIGH 50 n to -2.0 V -1035 mV 

VOLC Output Voltage LOW 
VIN = VIH (Min.) or VIL (Max.) 

-1610 mV 

VIH Input Voltage HIGH Guaranteed Input Voltage HIGH -1165 -880 mV (Note 3) 

VIL Input Voltage LOW Guaranteed Input Voltage LOW -1810 -1475 mV (Note 3) 

IIH Input Current HIGH VIN = VIH (Max.) 220 pA 

IlL Input Current LOW VIN = VIL (Min.) 170 pA 

lEE Power Supply Current All Inputs and Outputs Open -195 rnA 
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10K Series (Commercial) 

Parameter 
Symbol 

Parameter 
Description 

Output Voltage HIGH 

Output Voltage LOW 

Test Conditions Min. Max. Units 

-840 

-810 mV 

VIN .. VIH (Max.) or VIL (Min.) 
TA" +7SoC -900 -720 

T A .. O°C -1870 -166S 

TA = +2SoC -18S0 -16S0 mV 

r------------r----______________ +-____________________ ~Loading is ~T~A~=--+-7-S-oC_+----18-3-0_+----16-2-5~------~ 
SO n to - 2.0 V ~T...;..A~ .. --0-·C--_+----1 0_2_0_+-------1 

VOHC Output Voltage HIGH 

VOLC Output Voltage LOW 

Input Voltage HIGH 

Input Voltage LOW 

Input Current HIGH 

Input LOW Current 

Power Supply Cu~rent 

10K Series (Military) 

Parameter 
Symbol 

VOH 

Parameter 
Description 

Output Voltage HIGH 

VIN .. VIH (Min.) or VIL (Max.) 

Guaranteed Input Voltage HIGH 
(Note 3) 

Guaranteed Input Voltage LOW 
(Note 3) 

VIN .. VIL (Min.) 

All Inputs and Outputs Open 

Test Conditions 

VIN .. VIH (Max.) or VIL (Min.) 

TA=+2SoC -980 

TA ~ +7SoC -920 

TA" +7SoC 

TA" +2SoC -110S 

TA" O·C -1870 

TA" +2SoC -18S0 

TA" +7SoC -18S 

Min. 

-1070 

TA'" + 12SoC -860 

-1900 
VOL Output Voltage LOW 

1------------t-------------------t----------------------1 Loading is TA = + 12SoC -1800 
SO n to -2.0 V TA=-SSoC -1090 

VOHC Output Voltage HIGH 

VOLC Output Voltage LOW 

Input Voltage HIGH 

Input Voltage LOW 

Input Current HIGH 

Input Current LOW 

Power Supply Current 

VIN .. VIH (Min.) or VIL (Max.) 

Guaranteed Input Voltage 
HIGH (Note 3) 

Guaranteed Input Voltage 
LOW (Note 3) 

VIN .. VIL (Min.) 

All Inputs and Outputs Open 

TA = + 12SoC -880 

TA"-S5°C 

TA = + 125°C -1005 

TA=-5SoC -1900 

TA" -SS·C -210 

Notes: 1. Guaranteed with transverse air flow exceeding 400 linear feet/minute. , 

mV 

-164S 

-1630 mV 

-160S 

-840 

-810 mV 

-720 

-1490 

-147S mV 

-14S0 

220 

170 

rnA 

rnA 

Max. Units 

-860 
mV 

-6S0 

-1690 
mV 

-1S70 

mV 

-1670 
mV 

-1SS0 

-860 
mV 

-6S0 

-1515 
mV 

-139S 

250 

170 

rnA 

rnA 

2. The relative values of the specified conditions and limits will be referenced to an algebraic scale. The extremities of the scale 
are: 

"Max." the value closest to positive infinity. 
"Min." the value closest to negative infinity. 

3. These are absolute voltages with respect to the device ground pin and include all overshoots due to system and/or tester noise. 
Do not attempt to test these values without suitable equipment and fixturing. 
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SWITCHING TEST CIRCUITS KEY TO SWITCHING WAVEFORMS 

~~ 1 WAVEFORM INPUTS OUTPUTS 

---
MUSTBE WI~LBE 

Veeo Vee STEADY STEADY ---
Output -- MAY CHANGE WILLBE 

AI!! - As CHANGING 
QI!! - Q3 

FROMHTOL FROMH TOL 
1 I!! i~p, 512l 

lIJJIJ MAY CHANGE WI~LBE 

:!:: :!:: FROM LTD H CHANGING 

f'lJ'F"~.12l1J'F" 
FROtH TOH 

'tE: 
I () -2.12l12l V -- DON'T CARE; CHANGING; 

ANY CHANGE STATE 

,~:!:: :/:: 
PERMITTED UNKNOWN 

-5.2 V. f'lJ'F"f·12l1J'F" 

H 
CENTER 

TC003600 DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

Notes: 1. All device test loads should be located within "OFF"STATE 

2" of device output pin. 
2. Decoupling of power supplies should be as 

close to device pins as possible. 
KSOOO010 

3. Load capacitance includes all stray and fixture 
capacitance. 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

10K Version 100K Version 

COM'L MIL COM'L 
Parameter 

No. Symbol Parameter Description Max. Max. Max. Units 

1 TAVaV Address Valid to Output Valid Access Time 10 15 10 ns 

2 TGVQL Delay from Output Enable Valid to Output LOW 5 10 5 ns 

3 TGVQV Delay from Output Enable Valid to Output Valid 5 10 5 ns 

4 TQLQH Output Rise Time 5 5 5 ns 

5 TQHQL Output Fall Time 5 5 5 ns 

See also Switching Test Circuit and Notes 1, 2, & 3. 
Notes: 1. Tests are performed with 20% to 80% input transition time of 2.5 ns or less, and input pulse levels of -1.7 V to -0.9 V using 

specified Switching test load. 
2. Timing is measured from 50% of input transition to 50% of output transition. 
3. Output rise and fall times are measured from 20% to 80% of output transition. 

SWITCHING WAVEFORMS 

ADDRESS 
~ \~ VAL-ID ADDRESS 

\.xxx x xxxxxxx/ 
VAL-ID ADDRESS xx x AeJ - AS If\. ./ xxx x x x x x x x Xc" 
~ r-0 CD 1r® 

OUTPUTS W- VAL.ID OUTPUT VAL-ID OUTPUT '\ 
OeJ - 03 

Gl. G3 t ..®. 
>K ~ 

WF021640 
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Am1 OP44/ Am100P44 
16,384-Bit (4096 x 4) ECl Bipolar PROM 

ADVANCE INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• Fast access time (12 ns typical) improves system cycle 
times 

• Power dissipation decreases with increasing tempera­
ture 

• Internally voltage compensated providing flat AC perfor­
mance 

• Open emitter outputs (50-51 drive), wired-OR capability 

GENERAL DESCRIPTION 

The Am10P44 and Am100P44 (4096 words by 4 bits) are 
Schottky array, ECl Programmable Read-Only Memories 
(PROMs). 

The 10K Versions are compatible with standard voltage 
compensated 10K series ECl. The 100K versions are 
compatible with standard temperature and voltage com-

pensated 100K series ECl. Both are capable of satisfying 
the requirements of a variety of microprogram mabie con­
trols, mapping functions, code conversion, or logic replace­
ment. Easy word-depth expansion is provided by an active 
LOW output enable (G) and an unterminated emitter­
follower output capable of wired-OR bus connection. 

BLOCK DIAGRAM 

128 X 128 

PROGRAMMABLE 
ARRAY 

4 - 1 of 32 MULTIPLEXERS 

PRODUCT SELECTOR GUIDE 

Part Number ·10P44 10P44 

Address Access Time 
15 20 

(ns) 

Operating 
C M 

Range 

2·8 

°3 

80005680 

100P44 

15 

C 

Rev. Amendment 
10 



CONNECTION DIAGRAMS 
Top View 

veeo Vee 

Q2 2 19 Qt 

Qa 3 18 Qo 

Ao 4 17 G ~t5> 
A1 5 16 A11 o<6~~ 

• A2 6 15 Ato ~"'~ 
A3 7 14 A9 t'-
A4 8 13 AS Q 
As 9 12 A7 

VEE 10 11 As 
CDOO9060 

CDOO8070 

LOGIC SYMBOL 

LS002021 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD products are available in several packages and operating ranges. The order number (Valid. Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

C 

lLl ... -----E. OPTIONAL PROCESSING 
Blank - Standard processing 

B - Burn-in 

L--________ D. TEMPERATURE RANGE 
C - Commercial (0 to + 75°C) 

L--------------C. PACKAGE TYPE 
P - 20-Pin Plastic DIP (PD 020) 
D - 20-Pin Ceramic DIP (CD 020) 

'------------------8. SPEED OPTION 
Blank - 15 ns 

- A. DEVICE NUMBER/DESCRIPTION 
Am1 OP44/ Am1 00P44 
4096 x 4 ECl Bipolar PROM 
Am10P44 -10K Series 
Am100P44 - 100K Series 

Valid Combinations 

AM10P44 J PC, PCB, 
AM100P44 I DC, DCB 

Valid Combinations 

VaHd Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package type 
E. Lead Finish 

B.. .A 

L=E. LEAD FINISH 
A ~ Hot Solder DIP 

D. PACKAGE TYPE 
R = 20·Pin Ceramic DIP (CD 020) 

L..------------C. DEVICE CLASS 
/B - Class B 

L..----------------B. SPEED OPTION 
Blank = 20 ns 

- A. DEVICE NUMBER/DESCRIPTION 
Am1 OP44/ Am1 00P44 
4096 x 4 ECl Bipolar PROM 

I Valid Combinations I 
I AM10P44 liBRA I 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 

PIN DESCRIPTION 

AO-A11 Address (Inputs) 
The 12-bit field presented at the address inputs selects one 
of 4096 memory locations to be read from. 

Qo - Q3 Data Port (Outputs) 
The outputs whose state represents the data read from the 
selected memory locations. 

G Output Enable (Output) 
Provides direct control of the a output buffers. Outputs 

2-11 

disabled forces all outputs to VOL. 
Enable = G 
Disable = G 

Vec. Veeo Device Power Supply Pins 
The most positive of the logic power supply pins. 

VEE Device Power Supply Pin 
The most negative of the logic power supply pins. 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 

Storage Temperature ............................ - 65 to + 150°C 
Commercial (C) Devices 

Temperature ........................................ O to + 75°C 
Ambient Temperature Supply Voltage .............................. -5.46 to -4.94 V 

with Power Applied ........................... -55 to + 125°C 
Supply Voltage (VEE) to Ground ............. -7.0 to + 0.5 V 10K Series 

Input Voltage (DC) ................................ VEE to + 0.5 V Military (M) Devices 
DC Voltage Applied Temperature ................................... -55 to + 125°C 

to Outputs During Programming ........................ 2.2 V Supply voltage ............................... -5.72 to -4.68 V 
DC Voltage Applied 

to V CCO During Programming ............................ 16 V 100K Series 

DC Output Current.. ............................ -30 to + 0.1 mA Commercial (C) Devices 
Temperature ........................................ O to + 85°C 

Stresses above those listed under ABSOLUTE MAXIMUM Supply Voltage .................................. -5.7 to -4.2V 
RATINGS may cause permanent device failure. Functionality 

Operating ranges define those limits between which the at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device functionality of the device is guaranteed. 

reliability. Military Products 100% tested at -55°C, + 25°C, +125°C 

DC CHARACTERISTICS over operating range unless otherwise specified 

10K Series (Commercial) 

Parameter Parameter 
Symbols Description Test Conditions Min. Max. Units 

TA - O'C -1000 -840 

VOH Output HIGH Voltage TA - + 25'C -960 -810 mV 

TA- + 75'C -900 -720 
VIN - VIH (Max.) or Vll (Min.) 

TA-O'C -1870 -1665 

Val Output LOW Voltage TA - + 25'C -1850 -1650 mV 

Loading is TA - +75'C -1830 -1625 

50n to -2.0V TA-O'C -1020 

VOHC Output HIGH Voltage TA- +25'C -980 mV 

TA - + 75'C -920 
VIN - VIH (Min.) or Vll (Max.) 

TA-O'C -1645 

Vale Output LOW Voltage TA - + 25'C -1630 mV 

TA - + 75'C -1605 

TA-O'C -1145 -840 

VIH Input HIGH Voltage Guaranteed Input HIGH Voltage TA- + 25'C -1105 -810 mV (Note 3) 
TA - + 75'C -1045 -720 

TA-O'C -1870 -1490 

Vll Input LOW Voltage Guaranteed Input LOW Voltage 
TA - + 25°C -1850 -1475 mV (Note 3) 
TA-+75°C -1830 -1450 

IIH Input HIGH Current VIN - VIH (Max.) TA -O'C 220 IJA 
III Input LOW Current VIN - Vll (Min.) TA - O'C 170 p.A 

lEE Power Supply. Current TA -O'C -185 mA 
All Inputs and Outputs Open 

TA m + 75'C -200 mA 

Table continues on following page. 
Notes: See notes following Military DC characteristics table. 
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10K Series (Military) 

Parameter Parameter Test Conditions Min. Max. Units Symbols Description 

TA=-55°C -1070 -860 
VOH Output HIGH Voltage mV 

TA" + 125°C -860 -650 
VIN = VIH (Max.) or VIL (Min.) 

TA" -55°C -1900 -1690 
VOL Output LOW Voltage mV 

Loading is TA = + 125°C -1800 -1570 
50n to -2.0V TA" -55°C -1090 

VOHC Output HIGH Voltage mV 
TA = + 125°C -880 

VIN - VIH (Min.) or VIL (Max.) 
TA =-55°C -1670 

VOLC Output LOW Voltage mV 
TA" + 125°C -1550 

Guaranteed Input HIGH TA =-55°C -1215 -860 
VIH Input HIGH Voltage mV Voltage (Note 3) TA= + 125°C -1005 -650 

Guaranteed Input LOW TA =-55°C -1900 -1515 
VIL Input LOW Voltage mV Voltage (Note 3) TA = + 125°C -1800 -1395 

IIH Input HIGH Current VIN = VIH (Max.) TA =-55°C 250 p.A 

IlL Input LOW Current VIN .. VIL (Min.) TA=-55°C 170 p.A 

TA =-55°C 180 mA 
lEE Power Supply Current All Inputs and Outputs Open 

TA = +125°C -180 mA 

100K Series 

Parameter Parameter 
Test Conditions Min. Max. Units 

Symbols Description 

VOH Output Voltage HIGH -1025 -880 mV 

VOL Output Voltage LOW 
VIN = VIH (Max.) or VIL (Min.) 

Loading is -1810 -1620 mV 

VOHC Output Voltage HIGH 50 n to -2.0 V -1035 mV 

VOLC Output Voltage LOW 
VIN = VIH (Min.) or VIL (Max.) 

-1610 mV 

VIH Input Voltage HIGH Guaranteed Input Voltage HIGH -1165 -880 mV (Note 3) 

VIL Input Voltage LOW Guaranteed Input Voltage LOW -1810 -1475 mV (Note 3) 

IIH Input Current HIGH VIN = VIH (Max.) 220 p.A 

IlL Input Current LOW VIN = VIL (Min.) 170 p.A 

lEE Power Supply Current All Inputs and Outputs Open 190 mA 

Notes: 1. Guaranteed with transverse air flow exceeding 400 linear F.P.M. 
2. The relative values of the specified conditions and limits will be referenced to an algebraic scale. The extremities of the scale 

are: 
"Max." the value closest to positive infinity. 
"Min." the value closest to negative infinity. 

3. These are absolute voltages with respect to the device ground pin and include all overshoots due to system andlor-tester noise. 
Do not attempt to test these values without suitable equipment and fixturing. 
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KEY TO SWITCHING WAVEFORMS SWITCHING TEST CIRCUIT 

WAVEFORM' INPUTS OUTPUTS 

~~ 1 ---
MUST BE WILLBE 

Vceo Vee STEADY STEADY ----- WILL BE 1=10 - All 
Output 

MAY CHANGE Qe- °3 
FROM H TOL CHANGING 

12 

too " 
FROM H TO L 

51") 

lfIUJ MAY CHANGE 
WILLBE ~1").l")l>J' 
CHANGING FROM L TOH FROM L TOH 't:E 

I -2.1")1") V () 

--- DON'T CARE; CHANGING; ,~r·1>JF' l, 
ANY CHANGE STATE -5.2 U..,. +1").1")1 >J' 
PERMITTED UNKNOWN 

H 
CENTER TC002811 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE Notes: 1. All device test loads should be located within 2" of 

"OFF" STATE device output pin. 
2. Decoupling of power supplies shoul be as close to 

KSOOO010 device pins as possible. 
3. Load capacitance includes all stray and fixture 

capacitance. 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

10K Version lOOK Version 

COM'L MIL COM'L 
Parameter 

No. Symbols Parameter Description Max. Max. Max. Units 

1 TAVOV Address Valid to Output Valid Access Time 15 20 15 ns 

2 TGVOL Delay from Output Enable Valid to Output LOW 10 15 10 ns 

3 TGVOV Delay from Output Enable Valid to Output Valid 10 15 10 ns 

4 TOLOH Output Rise Time 5 5 5 ns 

5 TOHOL Output Fall Time 5 5 5 ns 

See also Switching Test Circuit and Notes 1, 2, and 3. 
Notes: 1. Tests are performed with 20% to 80% input transition time of 2.5 ns or less, and input pulse levels of -1.7 V to -0.9 V using 

specified Switching test load. 
2. Timing is measured from 50% of input transition to 50% of output transition. 
3. Output rise and fall times are measured from 20% to 80% of output transition. 

SWITCHING WAVEFORMS 

ADDRESS \xxxlxxxN \/ VALID x~ Xllx\X XxXxXxXl x,z.. XX / 
A0 - All VALID ADDRESS 

J\. 
ADDRESS /~XXXXXXXXXXX~ / XXXXXT, 1 r-@) 0 

--1 f® OUTPUTS V VALID OUTPUT VALID OUTPUT \ 00 - 03 

G ® ~ 
WF020050 

2-14 



Am10P88/ Am100P88 
65,536-Bit (8192 x 8) ECL Bipolar PROM 

ADVANCE INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• Fast Access time (12 ns typ.) - improves system cycle 
times 

• Internally voltage compensated providing flat AC perfor­
mance 

• Power dissipation decreases with increasing tempera­
ture 

• Open emitter outputs (50 n drive), wired-OR capability 

GENERAL DESCRIPTION 

The Am10P88 & Am100P88 (8192-words by a-bits) are 
Schottky array, EeL Programmable Read-Only Memories 
(PROMs). . 

The 10K Versions are compatible with standard voltage­
compensated 10K series ECL. The 100K Versions are 
compatible with standard temperature and voltage-com-

pensated 100K series ECL. Both are capable of satisfying 
the requirements of a variety of microprogrammable con­
trols, mapping functions, code conversion, or logic replace­
ment. Easy word-depth expansion is provided by active 
LOW (G1 & (32) output enables and an unterminated 
emitter follower output capable of wired-OR bus connec­
tion. 

BLOCK DIAGRAM 

256 X 256 
PROGRAMMABLE 

ARRAY 

8 - 1 of 32 MULTIPLEXERS 

0eJ 01 ~ 0:3 04 Os CS <q 
80006360 

PRODUCT SELECTOR GUIDE 

Part Number Am10P88 Am100P88 

Address Access 15 ns 20 ns 15 ns Time (ns) 

Operating C M C Range 
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CONNECTION DIAGRAM 
Top View 

Ae VCC 

Ai0 2 As 

Ai1 3 26 A7 

Ai2 4 AS 
NC 5 24 A5 

04 6 03 

°5 7 02 

VCC02 8 VCC01 

06 9 °1 

°7 10 00 

A4 11 G2 
A3 12 ~ 
A2 13 AO 

VEE 14 Ai 

CDOO9520 

LOGIC SYMBOL 

--.-161 

--.-102 

LS002420 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

iL.. _____ E. OPTIONAL PROCESSING 
Blank = Standard processing 

B .. Burn·in 

'----------0. TEMPERATURE RANGE 
C - Commercial (0 to + 75°C) 

'-------------C. PACKAGE TYPE 
P = 2B·Pin Plastic DIP (PO 028) 
o - 2S·Pin Ceramic DIP (CD 02B) 

L----------------B. SPEED OPTION 
Blank -15 ns 

'--- A. DEVICE NUMBER/DESCRIPTION 
Am1 OPSBI Am1 00P88 
B192 x 8 ECl Bipolar PROMs 
Am10PBB" 10K Series 
Am100PB8 - 100K Series 

Valid Combinations 

AM10P88 I DC, DCB, 
AM100P88 I PC, PCB 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-SS3C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

8. Speed Option (if applicable) 
C. Device Class 
D. Package type 
E. Lead Finish 

X~t E. LEAD FINISH 
A .. Hot Solder DIP 

D. PACKAGE TYPE 

AM10P88 

X .. 28·Pin Ceramic DIP (CD 028) 

~-----------C. DEVICE CLASS 
/B -Class B 

~---------------B. SPEED OPTION 
Blank - 20 ns 

'--A. DEVICE NUMBER/DESCRIPTION 
Am10P88 - 10K Series 
8192 x 8 ECl Bipolar PROM 

I Valid Combinations I 
I AM10P88 I IBXA I 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 

PIN DESCRIPTION 

AO - A12 Address Inputs 
The 13-bit field presented at the address inputs selects one 
of 8192 memory locations to be read from. 

00 - 03 Data Output Port 
The outputs whose state represents the data read from the 
selected memory locations. 
--G1. G2 Output Enable 

Provides direct control of the Q-output buffers. Outputs 
disabled forces all outputs to VOL. 
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Enable = G1 • G2 

Disable = G1 . G2 
= G1 + G2 

VCC. VCC01. VCC02 Device Power Supply Pins 
The most positive of the logic power supply pins. 

VEE Device Power Supply Pin 
The most negative of the logic power supply pins. 



ABSOLUTE MAXIMUM RATINGS 
Storage Temperature ............................ -65 to + 150°C 
Ambient Temperature with 

Power Applied .................................. -55 to + 125°C 
VEE Pin Potential to VCCIVCCO Pin ..... -7.0 V to +0.5 V 
Input Voltage (DC) ................................ VEE to + 0.5 V 
DC Voltage Applied to Outputs 

During Programming ....................................... 2.2. V 
DC Voltage Applied to VCCO 

During Programming ........................................ 16 V 
Output Current 

(DC HIGH Output) ...................... -30 mA to + 0.1 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

OPERATING RANGES 
10K Series 

Commercial (C) Devices 
Temperature ........................................ 0 to + 75"C 
Supply Voltage ........................... -5.46 V to -4.94 V 

Military (M) Devices 
Temperature ................................... -55 to + 125"C 
Supply Voltage ........................... -5.72 V to -4.68 V 

100K Series 

Commercial (C) Devices 
Temperature ........................................ 0 to + 75°C 
Supply Voltage .............................. -5.7 V to -4.2 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

Military products 100% tested at - 55°C, + 25°C, + 125°C 

DC CHARACTERISTICS over operating range unless otherwise specified 

100K Series 

Parameter Parameter 
Test Conditions Min. Max. Units 

Symbol Description 

VOH Output Voltage HIGH -1025 -880 mV 

VOL Output Voltage LOW 
VIN = VIH (Max.) or VIL (Min.) 

Loading is -1810 -1620 mV 

VOHC Output Voltage HIGH 50 n to -2.0 V -1035 mV 

VOLe Output Voltage LOW 
VIN = VIH (Min.) or VIL (Max.) 

-1610 mV 

VIH Input Voltage HIGH Guaranteed Input Voltage HIGH -1165 -880 mV (Note 3) 

VIL Input Voltage LOW Guaranteed Input Voltage LOW -1810 -1475 mV (Note 3) 

IIH Input Current HIGH VIN - VIH(Max.) 220 p.A 

IlL Input Current LOW VIN - Vll(Min.) 170 p.A 

lEE Power Supply Current All Inputs and Outputs Open -220 mA 
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10K Series (Commercial) 

Parameter Parameter 
Symbol Description Test Conditions Min. Max. Units 

TA-O·C -1000 -840 

VOH Output Voltage HIGH TA-+25·C -960 -810 mV 

TA - + 75·C -900 -720 
VIN - VIH· (Max.) or VIL (Min.) 

TA -O·C -1870 -1665 

VOL Output Voltage LOW TA - +25·C -1850 -1650 mV 

Loading is TA-+75"C -1830 -1625 

50n to -2.0V TA-O·C -1020 

VOHC Output Voltage HIGH TA - + 25·C -980 mV 

VIN - VIH (Min.) or VIL (Max.) 
TA- +75"C -920 

TA -O°C -1645 

VOLC Output Voltage LOW TA - + 25°C -1630 mV 

TA - + 75·C -1605 

TA-O°C -1145 -840 

VIH Input Voltage HIGH Guaranteed Input Voltage HIGH 
TA - + 25°C -1105 -810 mV (Note 3) 
TA" + 75·C -1045 -720 

TA _O°C -1870 -1490 

VIL Input Voltage LOW Guaranteed Input Voltage LOW 
TA - +25°C -1850 -1475 mV (Note 3) 
TA- +75°C -1830 -1450 

IIH Input Current HIGH VIN - VIH (Max.) TA - O°C 220 p.A. 

IlL Input Current LOW VIN - VIL (Min.) TA - O°C 170 p.A. 

lEE Power Supply Current All Inputs and Outputs Open 
TA _O°C -265 mA 

TA - + 75°C -215 mA 

10K Series (Military) 

Parameter Parameter 
Test Conditions Min. Max. Units 

Symbol Description 

TA --55°C -1070 -860 
VOH Output Voltage HIGH mV 

TA - + 125°C -860 -6S0 
VIN - VIH (Max.) or VIL (Min.) 

TA - -5SoC -1900 -1690 
VOL Output Voltage LOW mV 

Loading is TA - + 125°C -1800 -1570 
50n to -2.0V TA --55°C -1090 

VOHC Output Voltage HIGH mV 
TA - + 125°C -880 

VIN - VIH (Min.) or VIL (Max.) 
TA--55°C -1670 

VOLC Output Voltage LOW mV 
TA- + 125°C -1S50 

Input Voltage HIGH Guaranteed Input Voltage TA--SSoC -1215 -860 
mV VIH HIGH (Note 3) TA- + 125°C -1005 -6S0 

Guaranteed Input Voltage TA--SSoC -1900 -1515 
VIL Input Voltage LOW mV LOW (Note 3) TA- + 12S·C -1800 -139S 

IIH Input Current HIGH VIN .. VIH (Max.) TA--55°C 2S0 p.A. 

IlL Input Current LOW VIN - VIL (Min.) TA - -5SoC 170 p.A. 

TA --5S·C -280 mA 
lEE Power Supply Current All Inputs and Outputs Open 

TA - + 12S·C -230 mA 

Notes: 1. Guaranteed with transverse air flow exceeding 400 linear feet/minute. 
2. The relative values of the specified conditions and limits will be referenced to an algebraic scale. The extremities of the scale 

are: 
"Max." the value closest to positive infinity. 
"Min." the value closest to negative infinity. 

3. These are absolute voltages with respect to the device ground pin and include all overshoots due to system and lor tester noise. 
00 not attempt to test these values without suitable equipment and fixturing. 
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORMS 

HH 1 WAVEFORM INPUTS OUTPUTS 

---
"teo Vee MUST BE WILLBE 

STEADY STEADY ---
AI!! - A12 

0e - 07 
Output -- WILL BE MAV CHANGE 

FROM H TO L CHANGING 
13 i"'.' .... II FROMH TO L 

• ~e.ljJr ~ e.l!!ljJr JJJUJ MAVCHANGE 
WILLSE 
CHANGING 

Va: FROM L TOH FROMLTOH 

-5.2 V.ft.·,~, 
-2.I!JI!IV4) -- DON'T CARE; CHANGING; 

ANVCHANGE . STATE 
PERMITTED UNKNOWN 

TC003591 CENTER 

Notes: 1, All, device test loads should be located H DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

within 2" of device output pin, "OFF"STATE 

2, Decoupling of power supplies should be 
as close to device pins as possible. 

KSOOOO10 ,3. Load capacitance includes all stray and 
fixture capacitance. 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

10K Version 100K Version 

COM'L MIL COM'L 
Parameter 

No. Symbol Parameter DescrIption Max. Max. Max. Units 
1 TAVOV Address Valid to Output Valid Access Time 15 20 15 ns 

2 TGVOL Delay from Output Enable Valid to Output LOW 10 15 10 ns 

3 TGVOV Delay from Output Enable Valid to Output Valid 10 15 10 ns 

4 TOLOH Output Rise Time 5 5 5 ns 

5 TOHOL Output Fall Time 5 5 5 ns 

See also Switching Test Circuit and Notes 1. 2. & 3. 
Notes: 1. Tests are performed with 20% to 80% input transition time of 2.5 ns or less and input pulse levels of -1.7 V to -0.9 V using 

specified Switching test load. 
2. Timing is measured from 50% of input transition to 50% of output transition. 
3. Output rise and fall times are measured from 20% to 80% of output transition. 

SWITCHING WAVEFORM 

ADDRESS )QQQQ( 'I( \. ,/ 

Aa - A1.2 VALID ADDRESS )f\. VALID ADDRESS F. 
./ F.F.F. F.F.X xx x XF.X.'\. 

1t-@ ~ ., r-® 
OUTPUTS r VALID OUTPUT ~ VALID OUTPUT", ( Qa - Q? 

Gi. G;! 
ri ® 

)'-. 
, 

~ 

WF021630 
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Am27S12/13 
2,048-Bit (512 x 4) Bipolar PROM 

DISTINCTIVE CHARACTERISTICS 

• High speed • Low-current PNP inputs 
• Highly reliable, ultra-fast programming Platinum-Silicide 

fuses 
• High-current open-collector and three-state outputs 
• Fast chip select 

• High programming yield 

GENERAL DESCRIPTION 

The Am27S12/13 (512 words by 4 bits) is a Schottky TTL 
Programmable Read-Only Memory (PROM). 

are compatible with low-power Schottky bus standards 
capable of satisfying the requirements of a variety of 
microprogrammable controls, mapping functions, code con­
version, or logic replacement. Easy word-depth expansion 
is facilitated by an active LOW output enable (G). 

This device is available in both open-collector (Am27S12) 
and three-state (Am27S13) output versions. These outputs 

BLOCK DIAGRAM 

32 X 64 

PROGRAMMABLE 
ARRAY 

4 - 1 of 16 MULTIPLEXERS 

Q3 

80006400 

PRODUCT SELECTOR GUIDE 

Open-Collector Am27S12A Am27S12 Part Number 

Three-State Am27S13A Am27S13 Part Number 

Address 30 ns 40 ns 50 ns 60 ns Access Time 

Operating C M C M Range 
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CONNECTION DIAGRAMS 
Top View 

DIPs· 

~ ~ Ii ~ ;: 
At vee 

AS A7 
A4 At 

A.4 At 
~ 0 

A3 Q 
At Go 

Ao QO 
A, tIC 

At Qt 
~ a, 

A2 Q2 

OND Q3 
Ii I ~ 8 d' 

CDOOO591 CDOOO601 

*Also available in 16-Pin Flatpacks. Connections identical to DIPs. 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

Ao 
At 
A2 
A3 

"-As 
At 
A7 

~ 
0 00 Qt ~ ~ 

LS000091 

2-23 



ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

.Q. ..§.. 

L=. E. OPTIONAL PROCESSING 
Blank = Standard processing 

B = Burn-in 

D. TEMPERATURE RANGE 
C = Commercial (0 to + 70°C) 

~------------------------C.PACKAGETYPE 
P = 16-Pin Plastic DIP (PD 016) 
D = 16-Pin Ceramic DIP (CD 016) 
F = 16-Pin Flatpak (CF 016) 
L = 20-Pin Ceramic Leadless Chip Carrier (CL 020) 

~------,--------------------------B. SPEED OPTION 
A = 30 ns 

Blank = 50 ns 

'--A. DEVICE NUMBER/DESCRIPTION 
Am27S12/13 
2,048-Bit (512 x 4) Bipolar PROM 
Am27S12 = Open-Collector 
Am27S13 = Three-Sate 

Valid Combinations 

AM27S12 

AM27S12A 

AM27S13 

AM27S13A 

DC, DCB, 
PC, PCB, 
LC, LCB, 
FC, FCB 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

M2L§1L A 

i 
1-. -----E. LEAD FINISH 

A = Hot Solder DIP 
C = Gold 

'----------0. PACKAGE TYPE 
E = 16-Pin Ceramic DIP (CD 016) 
F = 16-Pin Flatpack (CF 016) 
2 = 20-Pin Ceramic Leadless Chip Carrier (CL 020) 

'--------------c. DEVICE CLASS 
IB = Class B 

'-----------------B. SPEED OPTION 
A-40 ns 

Blank = 60 ns 

---- A. DEVICE NUMBER/DESCRIPTION 
Am27S12/13 
2.04B-Bit (512 x 4) Bipolar PROM 
Am27512 - Open-Collector 
Am27513 - Three-State 

Valid Combinations 

AM27S12 

AM27S12A 

AM27S13 

AM27S13A 

IBEA, IBFA, 
IB2C 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 

PIN DESCRIPTION 

AO - A6 Address Inputs 
The 9-bit field presented at the address inputs selects one 
of 512 memory locations to be read from. 

QO - Q3 Data Output Port 
The outputs whose state represents the data read from the 
selected memory locations. 

G Output Enable 
Provides direct control of the Q output three-state buffers. 
Outputs disabled force all open-collector outputs to an OFF 
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state and all three-state outputs to a floating or high­
impedance state. 

Enable = G 
Disable = G 

Vee Device Power Supply Pin 
The most positive of the logic power supply pins. 

GND Device Power Supply Pin 
The most negative of the logic power supply pins. 



FUNCTIONAL DESCRIPTION 

Applying the Am27S12 and Am27S13 

The Am27S12 and Am27S13 can be used with a high-speed 
counter to form a pico-controller for microprogrammed sys­
tems, A typical application is illustrated below wherein a 
multiplexer, under control of one of the PROMs, is continuous-

CLOCK 

Iy sensing the CONDITIONAL TEST INPUTS, When the 
selected condition occurs, a HIGH signal will result at the 
multiplexer output, causing a predetermined branch address 
to be loaded into the parallel inputs of the counters on the next 
clock pulse, The counter then accesses the preprogrammed 
data or control information sequence from the Am27S12 or 
Am27S13 PROMs, 

COHOO'IONAL TEST INPUTS 

'IIGH' 

OUTPUT BITS FOR DATA OR CONTROL 

AFOO0241 

Figure 1. Typical Application for Am27S12/13 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 

Storage Temperature ........................... - 65 to + 150°C Commercial (C) Devices 

Ambient Temperature with Temperature (T A) ...•.........••.•..•••.......•...• 0 to + 75°C 

Power Applied •................................ - 55 to + 125°C Supply Voltage •••••.••........•.•.•.••• +4.75 V to + 5.25 V 

Supply Voltage ................•............... - 0.5 V to + 7.0 V Military (M) Devices 
DC Voltage Applied to Outputs 

Temperature (T c> ............................ - 55 to + 125°C 
(Except During Programming) ...... - 0.5 V to + VCC Max. Supply Voltage ••.•.••..........••.....•.•. + 4.5 V to + 5.5 V 

DC Voltage Applied to Outputs 
During Programming ........................................ 21 V 

Operating ranges define those limits between which the 
Output Current into Outputs During 

Programming (Max. Duration of 1 sec) ............ 250 mA 
functionality of the device is guaranteed. 

DC Input Voltage •.•••........................ - 0.5 V to + 5.5 V Military Parts 100% tested at -55, 25, and 125°C 
DC Input Current ......•..•....•............ - 30 mA to + 5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Parameter Parameter 
Symbol Description Test Conditions Min. Max. Units 

VOH (Note 1) Output HIGH Vee = Min., IOH = -2.0 mA 2.4 Volts Voltage VIN = VIH or VIL 

VOL 
Output LOW Vee = Min., IOL = 16 mA 0.45 Volts Voltage VIN - VIH or VIL 

VIH Input HIGH Level Guaranteed input logical HIGH 2.0 Volts 
voltage for all inputs (Note 2) 

VIL Input LOW Level Guaranteed input logical LOW 0.8 Volts voltage for all inputs (Note 2) 

IlL 
Input LOW 

Vee = Max., VIN = 0.45 V -0.250 mA Current 

IIH 
Input HIGH 

Vee = Max., VIN = 2.7 V 25 pA Current 

Ise (Note 1) Output Short Vee = Max., VOUT" 0.0 V (Note 3) -20 -90 mA Circuit Current 

lec 
Power Supply All inputs = GND 130 mA 
Current Vee = Max. 

VI 
Input Clamp 

Vee = Min., liN" -18 mA -1.2 Volts Voltage 

Output Leakage Vee = Max. 

I 
I Vo-Vee 40 

leEX Current VG= 2.4 V 
(Note 1) 

I VO"0.4 V -40 
pA 

Notes: 1. This applies to three-state devices only. 
2. These are absolute voltages with respect to device ground pin and include all overshoots due to system andlor tester noise. Do 

not attempt to test these values without suitable equipment. 
3. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
4. These parameters are not 100% tested, but are periodically sampled. 

·See the last page of this spec for Group A Subgroup Testing information. 

Capacitance 

Parameter Parameter 
Symbol Description Test Conditions Typ. Units 

CIN Input Capacitance Vee" 5.00 V., T A = 25°C 4 

COUT Output Capacitance VINIVOUT = 2.0 V. @ f .. 1 MHz 8 
pF 

Note: These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified where 
capacitance may be affected. 
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SWITCHING TEST CIRCUITS KEY TO SWITCHING WAVEFORM 

WAVEFORM INPUTS OUTPUTS 

---
MUSTBE WlllBE 
STEADY STEADY 

S.1i!I V S.1i!I V ---
1 1 

51 51 -- MAY CHANGE Will BE 

FROM H TO L CHANGING 
FROMH TOl 

: :301i!1 :~301i!1 .- .- WILL BE Output Output MAY CHANGE 
CHANGING FROM l TOH FROM l TOH 

:~50 pF" : 6li!l1i!I *5pf 6li!l1i!I . --- DON'TCARE: CHANGING: 
ANY CHANGE STATE 

"-! ~ 
'*' 

':' 
PERMITTED UNKNOWN 

TC003441 TC003451 CENTER 

H DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF"STATE 

KSOOO010 

A. Output Load for all tests except 'B. Output Load for TGVQZ 
TGVQZ 

Notes: 1. All device test loads should be located within 2" of device output pin. 
2. Sl is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. 

Sl is closed for all other AC tests. 
3. Load capacitance includes all stray and fixture capacitance. 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 

"A" Version Standard Version 
COM'L MIL COM'L MIL 

Parameter Parameter 
No. Symbol Description Min. Max. Min. Max. Min. Max. Min. Max. Units 

1 TAVeV Address Valid to Output Valid 30 I 40 50 60 ns Access Time 

2 TGVeZ Delay from Output Enable Valid to 20 25 25 30 ns Output Hi-Z 

3 TGVeV Delay from Output Enable Valid to 20 25 25 30 ns Output Valid 

See also Switching Test Circuits. 
Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 3.0 V 

using test load in A under Switching Test Circuits. 
2. TGVeZ is measured at steady state HIGH output voltage -0.5 V and steady state LOW output voltage +0.5 V ouput levels using 

the test load in B under Switching Test Circuits. 
*See the last page of this spec for Group A Subgroup Testing information. 

SWITCHING WAVEFORMS 

ADOR~ 
~~ VALID ADDRES5 ~ AIi!I - AS 

ULI 
OUTPUTS '\. 

~* VALID OUTPUT} 
H,-Z 1/ VALID OUTPUT )Q( 0eI-~ / r:: ' ~ 

G f 
WF021180 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1, 2, 3 

VOL 1,- 2,3 

VIH 1, 2, 3 

VIL 1, 2, 3 

IlL 1, 2, 3 

IIH 1, 2, 3 

ISC 1, 2, 3 

ICC 1, 2, 3 

ICEX 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter 
No. Symbol Subgroups 

1 TAVQV 9, 10, 11 

2 TGVQZ 9, 10, 11 

3 TGVQV 9, 10, 11 

Functional 
7,8 

Tests 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STO-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMO's option. 
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Am27S15 
4096·Bit (512 x 8) Bipolar PROM 

with Output Data Latches 

DISTINCTIVE CHARACTERISTICS 

• On-chip data latches 
• Latched true and complemented output enables for 

easy word expansion 
• Predetermined OFF outputs on power-up 
• Fast access time - 60 ns commercial and 90 ns military 

maximum 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields (typ> 98%) 

• Member of generic PROM series utilizing standard 
programming algorithm 

GENERAL DESCRIPTION 

The Am27S15 (512-words by 8-bits) is a fully decoded, 
Schottky array, TTL Programmable Read-Only Memory 
(PROM), incorporating on-chip data and enable latches. 
This device has three-state outputs compatible with low­
power Schottky bus standards capable of satisfying the 
requirements of a variety of microprogram mabie controls. 

This device will operate in a transparent mode when the 
Output Latch Enable signal (LO) is held HIGH. When the 
Output Latch Enable signal is LOW, the output conditions 
present at the time of the HIGH-to-LOW transition of LO will 
be latched into the part. 

If LO is LOW. upon power-up, the outputs (00 - 07) will be 
in a floating or high-impedance state. 

BLOCK DIAGRAM 

As 
A-r 
"s 
As 
A4 

~ 

A:2 
A1 

Am 

co 

Gi 
G2 

64 X 64 
PROGRAMMABLE 

ARRAY 

00 01 ~ ~ 04 Os Os o.r 
80006290 

PRODUCT SELECTOR GUIDE 

Part Number Am27S15 

Address Access Time 60ns I 90ns 

Operating Range C I M 
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CONNECTION DIAGRAM 
Top View 

CD001011 

Note: Pin 1 is marked for orientation. NC = No Connection. 

LOGIC SYMBOL 

"Ao Al ~ A3 ~As~ A7 ~ 

OJ 
°2 
LO 

LS000101 

ORDERING INFORMATION (Cont'd.) 
Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of: A. Device Number 

AM27S15 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

~ ..!!. 

L=E. OPTIONAL PROCESSING 
Blan~ : ~~~~~~rd processing 

D. TEMPERATURE RANGE 
C = Commercial (0 to + 75°C) 

'---------------c. PACKAGE TYPE 
P = 24·Pin Plaslic DIP (PD 024) 
D = 24·Pin Ceramic DIP (CD 024) 

'-------------------B. SPEED OPTION 
Blank = 60 ns 

A. DEVICE NUMBER/DESCRIPTION 
Am27S15 
4096·Bil (512 x 8) Bipolar PROM 
with Output Data Latches 

Valid Combinations 

PC, PCB, 
DC,DCB 

Valid Combinations 
Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations. to check on newly released combinations. and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL-STD-SS3C requirements. CPL (Controlled Products List) products are 
processed in accordance with MIL-STD-SS3C, but are inherently non-compliant because of package, solderability, or surface 
treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

AM27S15 

.4.L=t Eo LEAD RNISH 
A - Hot Solder DIP 

D. PACKAGE TYPE 
J - 24-Pin Ceramic DIP (CD 024) 

L-..-----------C. DEVICE CLASS 
/B -Class B 

L-..---------------B. SPEED OPTION 
Blank - 90 ns 

I 

'-A. DEVICE NUMBER/DESCRIPTION 
Am27S15 
4,096·Bit (512 x 8) Bipolar PROM 
with Output Data Latches 

Valid Combinations I 
I AM27S15 I /BJA I 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 

PIN DESCRIPTION 

AO - As Address Inputs 
The 9-bit field presented at the address inputs selects one 
of 512 memory locations to be read from. 

LO Output Latch Enable 
The LO signal controls both the data and enable latches. 
The LOW-to-HIGH transition of LO "Opens" the data and 
enable latches. The HIGH-to-LOW transition of LO 
"Closes" the data and enable latches. 

00 - 07 Data Output Port 
Parallel data output from the data latches. The disabled 
state of these outputs is floating or high impedance. 
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G1. G2 Output Enable 
Controls the state of the Q-output, three-state drivers in 
conjunction with LO. 

Vee Device Power Supply Pin 
The most positive of the logic power supply pins. 

GND Device Power Supply Pin 
The most negative of the logic power supply pins. 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 

Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 

Ambient Temperature with Temperature,T A .............•...................... 0 to + 75°C 
Power Applied .................................. -55 to + 125°C Supply Voltage ......................... +4.75 V to +5.25 V 

Supply Voltage ................................. -0.5 V to + 7.0 V Military (M) Devices 
DC Voltage Applied to Outputs Temperature,Tc ............................... -55 to + 125°C 

(Except During Programming) ....... -0.5 V to + VCC Max. Supply Voltage ............................ + 4.5 V to + 5.5 V 
DC Voltage Applied to Outputs 

During Programming ........................................ 21 V 
Operating ranges define those limits between which the Output Current into Outputs During 

Programming (Max. Duration of 1 sec) ............... 250 mA 
functionality of the device is guaranteed. 

DC Input Voltage .............................. -0.5 V to + 5.5 V 
Military products 100% tested at case temperature 

DC Input Current ............................ -30 mA to +5 mA 
-55°C, + 25°C, + 125°C. 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute I 

maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Parameter Parameter 
Symbol Description Test Conditions Min. Typ. Max. Units 

vee'" Min., IOH = -2.0 mA COM'L 2.7 
VOH Output HIGH Voltage Volts 

VIN = VIH or VIL MIL 2.4 

VOL Output LOW Voltage Vee = Min., IOL = 16 mA 0.5 Volts 
VIN '" VIH or VIL 

VIH Input HIGH Level Guaranteed input logical HIGH 2.0 Volts voltage for all inputs (Note 3) 

Guaranteed input logical LOW COM'L 0.85 Volts 
VIL Input Low Level voltage for all inputs (Note 3) MIL 0.80 Volts 

Input LOW Current 
COM'L -0.100 

IlL Vee'" Max., VIN" 0.45 V mA 
MIL -0.150 

IIH Input HIGH Current Vee co Max., VIN '" 2.7 V 25 p.A 

Output Short Circuit Vee'" Max., VOUT" 0.0 V COM'L -20 -70 
Ise mA Current (Note 1) MIL -15 -65 

All Inputs'" GND COM'L 175 
lee Power Supply Current mA Vee = Max. MIL 185 

VI Input Clamp Voltage Vee = Min., liN = -18 mA -1.2 Volts 

Output Leakage 
Vee = Max., VO=4.5 V 40 

leEX Current VGi"" 2.4 V p.A 
~ .. 0.4 V VO" 0.4 V -40 

CIN Input Capacitance VIN = 2.0 V @ f'" 1 MHz (Note 2) 5 

COUT Output Capacitance VOUT .. 2.0 V @ f = 1 MHz (Note 2) 8 
pF 

Notes: 1. Not more than one output should be shorted at a time. Duration of the short circuit test should not be more than one second. 
2. These parameters are not 100% tested, but are periodically sampled. 
3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do not attempt 

to test these values without suitable equipment. 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST CIRCUITS KEY TO SWITCHING WAVEFORMS 

WAVEfORM INPUTS OUTPUTS 

---
MUST8E WILL8E 
STEADY STEADY ---

5.rl U 5.0 V 

1 ! -- WILL 8E 
91 MAVCHANGE CHANGING 

SI FROM H TO L FROM H TO L 

30rlO > 3000 

CUtput Output lIIUJ MAY CHANGE 
WILL 8E 

FROM L TOH CHANGING 

i~p, i'p, FROM L TO H 

~eooo 6000 

--- OON,.CARE; CHANGING; 
ANY CHANGE STATE 

";' -:: PERMITTED UNKNOWN 

TCOO3442 TCOO3730 CENTER 

H DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF" STATE 

K5000010 

A. Output Load for All AC Tests B. Output Load for TGVQZ 
Except TGVQZ 

Notes: 1. All device test loads should be located within 2" of device output pin. 
2. 51 is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. 

51 Is closed for all other AC tests. 
3. Load capacitance includes all stray and fixture capacitance. 

SWITCHING CHARACTERISTICS over operating r.ange unless otherwise specified (Note 1)* 

COM'L MIL 
Parameter Parameter 

No. Symbol Description Min. Max. Min. Max. Units 

1 TAVQV Address Valid to Output Valid 60 90 ns 

2 
TG1HQZ Delay from Output Enable (HIGH or LOW) to Output 

40 50 ns 
TG2LQZ Hi-Z (Note 2) 

.3 TGVQV 
Delay from Output Enable Valid to Output Valid 

40 50 ns 
(HIGH or LOW) 

4 TLOHLOL Latch Enable Pulse Width (HIGH) 30 40 ns 

5 TAVLOL Address Valid to Latch Enable LOW Setup Time 60 90 ns 

6 TLOLAX Latch Enable LOW to Address Change Hold Time 0 5 ns 

7 TGVLOL 
Output Enable Valid to Latch Enable LOW Setup 

40 50 ns 
Time 

B TLOLGX 
Latch Enable LOW to Output Enable Change Hold 

10 10 ns 
Time 

9 TLOHQZ Delay from LO HIGH to Output Disabled (Note 2) 35 45 ns 

See also Switching Test Circuits. 

Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 
3.0 V using test load in A under Switching Test Circuits. 

2. TG1 HQZ, TG2LQZ, and TLOHQZ are measured at steady state HIGH output voltage -0.5 V and steady state LOW output 
voltage +0.5 V output levels using the test load in B under Switching Test Circuits. 

*See the last page of this spec for Group A Subgroup Testing information. 
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LATCH ENABLE: 
LO 

OUTPUTS 
Qm-cq 

SWITCHING WAVEFORM 

WF021651 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1, 2, 3 

VOL 1, 2, 3 

VIH 1,2,3 

VIL 1, 2, 3 

IlL 1,2,3 

IIH 1, 2, 3 

Isc 1, 2, 3 

Icc 1, 2, 3 

ICEX 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter 
No. Symbol Subgroups 

1 TAVQV 9, 10, 11 

2 
TG1HQZ 

9, 10, 11 
TG2LQZ 

3 TGVQV 9, 10, 11 

4 TLOHLOL 9, 10, 11 

5 TAVLOL 9, 10, 11 

6 TLOLAX 9, 10, 11 

7 TGVLOL 9, 10, 11 

8 TLOLGX 9, 10, 11 

9 TLOHQZ 9, 10, 11 

Functional 
7,8 

Tests 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am27S18/19 
256-Bit (32 x 8) Bipolar PROM 

DISTINCTIVE CHARACTERISTICS 

• Ultra high speed • Low-current PNP inputs 
• Highly reliable, ultra-fast programming Platinum-Silicide 

fuses 
• High-current open collector and three-state outputs 
• Fast chip select 

• High-programming yield 

GENERAL DESCRIPTION 

The Am27S18/19 (32-words by 8-bits) is a Schottky TTL 
Programmable Read-Only Memory (PROM). 

microprogrammable controls, mapping functions, code con­
versions, or logic replacements. Easy word depth expan­
sion is facilitated by an active LOW output enable (<3). 

This device is available in both open-collector (Am27S18) 
and three-state (Am27S19) output versions. These outputs 
are compatible with low-power Schottky bus standards 
capable of satisfying the requirements of a variety of 

This device is also available in a low-power version 
Am27LS18/19. 

A 121 

Al 
A2 

A3 
A4 

Open-Collector 
Part Number 

Three-State 
Part Number 

Address 
Access Time 

Operating 
Range 

BLOCK DIAGRAM 

ROW 
DECODER 

32 X 8 

PROGRAMMABLE 
ARRAY 

0zJ 01 02 D.3 04 CS Os Or 
80006140 

PRODUCT SELECTOR GUIDE 

27S19SA 27S18A 27S18 27LS18 

27S19SA 27S19A 27S19 27LS19 

15 ns 20 ns 25 ns 35 ns 40 ns 50 ns 55 ns 70 ns 

C M C M C M C M 

Rev. Amendment 
10 
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DIPs· 

CONNECTION DIAGRAMS 
Top View 

a. [r,;-v-: :J Vee 

Q,e 2 11Pll 

02e J. "~"''' 
0.[. "p,., 
a.Cs 12pAZ 

Os [ • up At 

a, [ 7 10P" 
OND[' epa, 

:0::::::: : 
q. 7 ..... 

a. • .. At 

• 10 n " 11 

CDOOOS21 

Note: Pin 1 is marked for orientation. 

d' I V 0" .r 

CDOOOS31 

* Also available in 16-pin flatpack. Connections identical to DIPs. 

LOGIC SYMBOL 

32XIPROM 

"""" LS000072 

ORDERING INFORMATION 
Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

lLl t ~L..I -----E. OPTIONAL PROCESSING 

IL... _________ D. ::!;:~~::: :~~::ing 
C - Commercial (0 to + 75°C) 

L..------------C. PACKAGE TYPE 
p .. 16-Pin Plastic DIP (PO 016) 
o -16-Pin Ceramic DIP (CD 016) 
F'" 16-Pin Flatpak (CF 016) 
L - 20-Pin Ceramic Leadless Chip Carrier (CL 020) 

'------------------B. SPEED OPTION 
See Product Selector Guide 

- A. DEVICE NUMBER/DESCRIPTION 
Am27S18/19 
2S6-Bit (32 x 8) Bipolar PROM 
Am27S18" Open-Collector 
Am27S19 '" Three-Sate 

Valid Combinations 

AM27S18/19 

AM27S18A119A 

AM27S19SA 

AM27LS18/19 

PC, PCB, 
DC, DCB, 
FC, FCB, 
LC, LCB 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Rnlsh 

TL. _____ E. LEAD FINISH 
A .. Hot Solder DIP 
C-Gold 

'---------D. PACKAGE TYPE 
E -16-Pin Ceramic DIP (CD 016) 
F - 16-Pin Flatpack (CF 016) 
2 .. 20-Pin Ceramic Leadless Chip Carrier (CL 020) 

'------------C. DEVICE CLASS 
/B .. Class B 

'----------------8. SPEED OPTION 

'------ A. DEVICE NUMBER/DESCRIPTION 
Am27S18/19 
256-Bit (32 x 8) Bipolar PROM 
Am27S18 = Open-Collector 
Am27S19 .. Three-State 

Valid Combinations 

AM27S18/19 

AM27S18A119A 

AM27S19SA 

AM27LS18/19 

/BEA, 
/BFA, 
/B2C 

See Product Selector Guide 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 

PIN DESCRIPTION 

AO - A4 Address Inputs 
The 5-bit field presented at the address inputs selects one 
of 32 memory locations to be read from. 

Qo - Q7 Data Output Port 
The outputs whose state represents the data read from the 
selected memory locations 

G Output Enable 
Provides direct control of the a output three-state buffers. 
Outputs disabled forces all open-collector outputs to an 
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OFF state and all three-state outputs to a floating or high­
impedance state. 

Enable = G 
Disable = G 

VCC Device Power Supply Pin 
The most positive of the logic power supply pins. 

GND Device Power Supply Pin 
The most negative of the logic power supply pins. 



FUNCTIONAL DESCRIPTION 

The Am27S18 and Am27S19 PROMs may be used as code control or code selector input. The use of a single Am27S18 or 
converters. Examples include conversion of hexadecimal, Am27S19 to convert the outputs of a binary counter to either 
octal of BCD to seven segment display drive format. In many excess three or gray code format is illustrated below. In this 
code conversion applications an eXtra PROM address input is case both codes are generated in true and complemented 
available and may be used as a polarity control, blanking form simultaneously. 

TRUTH . TABLE 

ADDRESS COMPLEMENT TRUE 

A4 A3 A2 A1 Ao ~ Os 0 5 C4 03 0 2 0 , 00 
0 0 0 0 0 1 1 0 0 0 0 1 1 
0 0 0 0 1 1 0 1 1 0 1 0 0 
0 0 0 1 0 1 0 1 0 0 1 0 1 
0 0 0 1 1 1 0 0 1 0 1 1 0 ~ 
0 0 1 0 0 1 0 0 0 0 1 1 1 n 
0 0 1 0 1 0 1 1 1 1 0 0 0 

m 
0 0 1 1 0 0 1 1 0 1 0 0 1 ~ 

Am2SLS2588 0 0 1 1 1 0 1 0 1 1 0 1 0 :i! 4-BrT c:outfnR 
0 1 0 0 0 0 1 0 0 1 0 1 1 21 

In 0 1 0 0 1 0 0 1 1 1 1 0 0 m 
YTYO 0 1 0 1 0 X X X X X X X X 8 COOE8EL!CT "I.-

0 1 0 1 1 X X X X X X X X 
.. PUT .. I 

0 1 1 0 0 X X X X X X X X m 
0 1 1 0 1 X X X X X X X X 

ATAo 0 1 1 1 0 X X X X X X X X 
0 1 1 1 1 X X X X X X X X 
1 0 0 0 0 1 1 1 1 0 0 0 0 

t---
Am27S18 r OR 1 0 0 0 1 1 1 1 0 0 0 0 1 
Am27S1t 1 0 0 1 0 1 1 0 0 0 0 1 1 

1 0 0 1 1 1 1 0 1 0 0 1 0 -to .t"'~ 
1 0 1 0 0 1 0 0 1 0 1 1 0 
1 0 1 0 1 1 0 0 0 0 1 1 1 Q 
1 0 1 1 0 1 0 1 0 0 1 0 1 21 
1 0 1 1 1 1 0 1 1 0 1 0 0 • COOl CODE -< 
1 1 0 0 0 0 0 1 1 1 1 0 0 n AFOOO161 1 1 0 0 1 0 0 1 0 1 1 0 1 0 
1 1 0 1 0 0 0 0 0 1 1 1 1 Ii 
1 1 0 1 1 0 0 0 1 1 1 1 0 
1 1 1 0 0 0 1 0 1 1 0 1 0 
1 1 1 0 1 0 1 0 0 1 0 1 1 
1 1 1 1 0 0 1 1 0 1 0 0 1 
1 1 1 1 1 0 1 1 1 1 0 0 0 

AFOOO170 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 

Storage Temperature ........................... - 65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ........................................ 0 to + 75°C 

Power Applied ................................. - 55 to + 125°C Supply Voltage ......................... + 4.75 V to + 5.25 V 
Supply Voltage ............................. : .. - 0.5 V to + 7.0 V Military (M) Devices* 
DC Voltage Applied to Outputs Temperature .................................. - 55 to + 125°C 

(Except During Programming) ......... - 0.5 to + Vcc Max. Supply Voltage ............................ + 4.5 V to + 5.5 V 
DC Voltage Applied to Outputs 

During Programming ........................................ 21 V 
Operating ranges define those limits between which the Output Current into Outputs During 

Programming (Max. Duration of 1 sec.) ............ 250 mA functionality of the device is guaranteed. 

DC Input Voltage............................... - 0.5 V to 5.5 V 
Military products 100% tested at - 55°C, 25°C and DC Input Current ................................. - 30 to + 5 mA 
125°C. 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Parameter Parameter 
Symbol Description Test Conditions Min. Max. Units 

VOH Output HIGH vee = Min., IOH = -2.0 rnA 2.4 Volts (Note 1) Voltage VIN = VIH or Vil 

VOL 
Output LOW Vee = Min., IOl = 16 rnA 0.45 Volts Voltage VIN = VIH or Vil 

VIH Input HIGH Level Guaranteed input logical HIGH 2.0 Volts . voltage for all inputs (Note 2) 

Vil Input LOW Level Guaranteed input logical LOW 0.8 Volts voltage for all inputs (Note 2) 

III 
Input LOW 

Vee = Max., VIN = 0.45 V -0.250 rnA Current 

IIH 
Input HIGH 

Vee = Max., VIN = 2.7 V 25 p.A Current 

Ise (Note 1) Output Short Vee = Max., VOUT = 0.0 V (Note 3) ':'20 -90 rnA Circuit Current 

27S 115 
Power Supply Devices 

lee All inputs = GND, Vee = Max. rnA Current 27LS 
Devices 80 

VI 
Input Clamp 

Vee - Min., liN =-18 rnA -1.2 Volts Voltage 

Output Leakage Vee = Max. 

I 
Vo = Vee 40 

'eEX Note 1 p.A Current V~ = 2.4 V Vo = 0.4 V -40 

Notes: 1. This applies to three-state. devices only. 
2. These are absolute voltages with respect to device- ground pin and include all overshoots due to system and/or tester noise. Do 

not attempt to test these values without suitable equipment. 
3. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 

*See the last page of this spec for Group A Subgroup Testing information. 

Capacitance 

Parameter Parameter 
Symbol Description Test Conditions Typ. Units 

CIN Input Capacitance Vee = 5.00 V., T A = 25°C 4 

COUT Output Capacitance VINIVOUT = 2.0 V. @ f = 1 MHz 8 
pF 

Note: These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified where 
capacitance may be affected. 
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SWITCHING TEST CIRCUITS 

5.0 V 5.0 V 

L 1 
51 51 

: 300 :~ 3I'l0 .- .-OUtput output 

: I: 50 pI'" : ~6fi'J2I IS., eel0 . -
",;, '* ':' "'; 

TCOO3440 TCOO3450 

A. Output Load for all tests except 
TGVQZ 

B. Output Load for TGVaZ 

Notes: 1. All device test loads should be located within 2" of device output pin. 
2. 51 is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. 

51 is closed for all other AC tests. 
3. Load capacitance includes all stray and fixture capacitance. 

KEY TO SWITCHING WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

MUST BE WILL BE 
STEADY STEADY 

-- MAY CHANGE WILL BE 
CHANGING FROM H TOl FROM H TO L 

lDllJ MAY CHANGE 
WILL BE 
CHANGING 

FROM L TOH FROM L TOH 

--- DON'T CARE; CHANGING; 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF" STATE 

K5000010 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 

COM'L MIL 

Parameter Parameter 
No. Symbol Description Version Min. Max. Min. Max. Units 

SA 15 20 

A 25 35 
1 TAVaV Address Valid to Output Valid Access Time 

STD 40 50 
ns 

LS 55 70 

SA 13 20 

A 20 25 
2 TGVaZ Delay from Output Enable Valid to Output Hi-Z 

STD 25 30 
ns 

LS 40 50 

SA 13 20 

A 20 25 
3 TGVaV Delay from Output Enable Valid to Output Valid 

STD 25 30 
ns 

LS 40 50 

See also Switching Test Circuits. 

Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 
to 3.0 V using test load in A under Switching Test Circuits. 

2. TGVaZ is measured at steady state HIGH output voltage - 0.5 V and steady state LOW output voltage + 0.5 V output 
levels using the test load in B under Switching Test Circuits. 

·See the last page of this spec for Group A Subgroup Testing information. 

2-42 



SWITCHING WAVEFORMS 

ADtRf:SSf:S ~'( VALID ADDRESS )Q0( AI2l - A", I\. 

.-L 
OUTPUTS \. ~ ~ VALID OUTPUT ~ HI-Z 1/ :>« QI2l - 0-, , ,) I\. 

VALID OUTPUT 

®J_ 3 

G ~ 
WF021160 

GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1, 2, 3 

VOL 1, 2, 3 

VIH 1, 2, 3 

VIL 1, 2, 3 

IlL 1, 2, 3 

IIH 1, 2, 3 

IsC 1, 2, 3 

Icc 1, 2, 3 

ICEX 1, 2, 3 

SWITCHING CHARACTERISTICS 

No. Parameter Subgroups 
Symbol 

1 TAVQV 9, 10, 11 

2 TGVQZ 9, 10, 11 

3 TGVQV 9, 10, 11 

Functional 7,8 
Tests 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am2 7S180 /2 7S181 /PS181 
Am27S280/27S281/PS281 

8,192-Bit (1024 x 8) Bipolar PROM 

DISTINCTIVE CHARACTERISTICS 

• Fast access time allows high system speed 
• 50%' power savings on deselected parts - enhances 

reliability through total system heat reduction 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields (typ> 98%) 

• Rapid recovery from power-down state provides mini­
mum delay 

GENERAL DESCRIPTION 

The Am27S180/27S181 (1024 words by 8 bits) is a 
Schottky TTL Programmable Read-Only Memory (PROM). 

This device is available in both open-collector (Am27S180) 
and three-state (Am27S181) output versions. These out­
puts are compatible with low-power Schottky bus standards 
capable of satisfying the requirements of a variety of 
microprogram mabie controls, mapping functions, code con-

version, or logic replacement. Easy word-depth expansion 
is facilitated by both active LOW (G1 and G2) and active 
HIGH (Gs and G4) output enables. 

This device is also available in a 300-mil. lateral-center DIP 
(Am27S280/27S281), as well as a power-switched three­
state version (Am27PS181 127PS281). 

BLOCK DIAGRAM 

64 X 128 

PROGRAMMABLE 
ARRAY 

16 MULTIPLEXERS 

00 '01 02 0:3 04 Os 06 07 

80006301 

·E nomenclature applies to the power-switched versions only (Am27PSXX). 

PRODUCT SELECTOR GUIDE 

Open-Collector Am27S180A, Am27S180, - -Part Number Am27S280A Am27S280 

Three-State Am27S181A, Am27S181, Am27PS181A, Am27PS181 
Part Number Am27S281A Am27S281 Am27PS281A Am27PS281 

Address Access 35 ns 50 ns 60 ns 80 ns 50 ns 65 ns 65 ns 75 ns 
Time 

Operating C M C M C M C M Range 

Rev. Amendment 
10 
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CONNECTION DIAGRAMS 
Top View 

DIp· 

Vrx; 

A. 
C 

AI 

~ A. 

a; A. 

G. AI 

G. 
A, 

A. 
a, 

NC 

a, a. 

a. 

a. ,; 

aa 

CD000791 

* Also offered in a 300-mil DIP and a 24-pin Flatpack. 
Connections are identical to those listed here for 
the 600-mil DIP. 

: ~ ~ >H 4(- C 

G, 

a, 
0, 

O. 

NC 

a, 

a. 

a i ~ a ,; o· 

CDOO9561 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

LS000191 

*E nomenclature applies to AM27PS-power switched versions only. 
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ORDERING ,INFORMATION (Cont'd.) 

Am27S 180/27S 181/27PS 181 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

AM27S180 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 
F. Alternate Packaging Option 

B -S -L== F. ALTERNATE PACKAGING OPTION 
, -S - 28-Pin Ceramic Leadless Chip 

Carrier (CL T028) 

E. OPTIONAL PROCESSING 
Blank .. Standard processing 

B - Burn-in 

L-. __________ D. TEMPERATURE RANGE 

C - Commercial (0 to + 75°C) 

L-. _____________ C. PACKAGE TYPE 

P - 24-Pin' Plastic DIP (PO 024) 
o - 24-Pin Ceramic DIP (CD 024) 
L - 32-Pin Rectangular Ceramic Leadless Chip 

Carrier (CLR032) 

L-. _________________ B. SPEED OPTION 

See Product Selector Guide 

'---- A. DEVICE NUMBER/DESCRIPTION 
1024 x 8 Bipolar PROMs (600 mil) 
Am27S180 - Open-Collector PROM 
Am27S181 - Three-State PROM 
Am27PS181 - Power-Switched, Three-State PROM 

Valid Combinations 
Valid Combinations 

Valid Combinations list configurations planned' to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. , 

AM27S180 

AM27S180A 

AM27S181 

AM27S181A 

AM27PS181 

Am27PS181A 

PC, PCB, DC, 
DCB, 
LC, LCB, LC-S 
LCB-S 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications' are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

AM27S161 -~ i ... _____ E. LEAD FINISH 
A ~ Hot Solder DIP 
C"'Gold 

'----------D. PACKAGE TYPE 
J = 24-Pin Ceramic DIP (CD 024) 
K = 24-Pin Ceramic Flatpack (CFM024) 
U '" 32-Pin Rectangular Ceramic Leadless 

Chip Carrier (CLR032) 
3 = 26-Pin Ceramic Leadless Chip Carrier (CL T026) 

'-------------c. DEVICE CLASS 
IB = Class B 

'------------------8. SPEED OPTION 
See Product Selector Guide 

'---A. DEVICE NUMBER/DESCRIPTION 
1024 x 6 Bipolar PROMs (600 mil) 
Am27S180 = Open-Collector PROM 
Am27S181 = Three-State PROM 
Am27PS181=Power-Switched, Three-State PROM 

Valid Combinations 
Valid Combinations Valid Combinations list configurations planned to be 

supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 

AM27S180 

AM27S180A 

AM27S181 

AM27S181A 

AM27PS181 

AM27PS181A 

IBJA, /BKA, 
/BUC, IB3C, 
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ORDERING INFORMATION 

Am27S280/27S281/27PS281 

Standard Products 

AMO standard products are available in several packages and operating ranges. The order number (Valid" Combination) is 
formed by a combination of: A. Device Number 

AM275280 A 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 
F. Alternate Packaging Option 

B -5 1 T F. ALTERNATE PACKAGING OPTION 
-S - 28-Pin Ceramic Leadless Chip 

Carrier (CL T028) 

E. OPTIONAL PROCESSING 
Blank - Standard processing 

B - Burn-in 

'------------ D. TEMPERATURE RANGE 
C - Commercial (0 to + 75°C) 

'--------------- C. PACKAGE TYPE 
P - 24-Pin Slim Plastic DIP (PD3024) 
o - 24-Pin Slim Ceramic DIP (CD3024) 
L - 32-Pin Rectangular Ceramic Leadless Chip 

Carrier (CLR032) 

'------------------- B. SPEED OPTION 
See Product Selector Guide 

- A. DEVICE NUMBER/DESCRIPTION 
1024 x,8 Bipolar PROMs (300 mil) 
Am27S280 = Open-Collector PROM 
Am27S281 = Three-State PROM 

. Am27PS281 - Power-Switched, Three-State PROM 

Valid Combinations 
Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMO 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMO's standard military grade 
products. 

AM27S280 

AM27S280A 

AM275281 

AM27S281A 

AM27PS281 

Am27PS281A 

PC, PCB, DC, 
DCB, 
LC, LCB, 
LC-S, LCB-S 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number . 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

AM27S281 A L A 

L=E. LEAD FINISH 
. A = Hot Solder DIP 

D. PACKAGE TYPE 
L = 24-Pin Ceramic DIP (CD3024) 

L...-___________ C. DEVICE CLASS 

IB .. Class B 

L...-________________ B. SPEED OPTION 

'---A. DEVICE NUMBER/DESCRIPTION 
,1024 x 8 Bipolar PROMs (300 mil) 
Am27S280 - Open-Collector PROM 
Am27S281 = Three-State PROM 

See Product Selector Guide 

Am27PS281 =Power-Switched. Three-State PROM 

Valid Combinations 

AM27S280 

AM27S280A 

AM27S281 

AM27S281A IBLA 

AM27PS281 

AM27PS281A 

FUNCTIONAL DESCRIPTION 

Notes· on Power Switching 

The Am27PS181 and Am27PS281 are power switched de­
vices. When the chip is selected, important internal currents 
increase from small idling or standby values to their larger 
selected values. This transition occurs very rapidly, meaning 
that access times from the powered-down state are only 
slightly slower than from the powered-up state. Deselected, 
Icc is reduced to less than half its full operating amount. Due 
to this unique feature, there are special considerations which 
should be followed in order to optimize performance: 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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1. When the Am27PS181 and Am27PS281 are selected, a 
current surge is placed on the VCC supply due to the power­
up feature. In order to minimize the effects of this current 
transient, it is recommended that a 0.1 tJ.I ceramic capacitor 
be connected from pin 24 to pin 12 at each device. (See 
Figure 1.) 

2. Address access time (T AVQV) can be optimized if a chip 
enable setup time (TEVAV) of greater than 25 ns 
is observed. Negative setup times on chip enable 
(TEVAV < 0) should be avoided. (For typical and worse 
case characteristics, see Figures 2A and 28.) 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature, T A ........••.•....•..•.••••••........ 0 to + 75°C 

Power Applied .~ .••••••...•..•.......•...•.•.••• -55 to + 125°C Supply Voltage .........•...•...•••••••• +4.75 V to +5.25 V 
Supply Voltage •..•••••••••••••..•••....•.••.••• - 0.5 V to + 7.0 V Military (M) Devices* 
DC Voltage Applied to Outputs 

Temperature, TC ............•.......•..•...•.• - 55 to + 125°C 
(Except During Programming) ••.•••• -0.5 V to + VCC Max. Supply Voltage ............................ + 4.5 V to + 5.5 V 

DC Voltage Applied to Outputs 
During Programming ........................................ 21 V 

Operating ranges define those limits between which the Output Current into Outputs During 
Programming (Max. Duration of 1 sec) .........•.. 250 mA functionality of the device is guaranteed. 

DC Input Voltage ••.••••••......••.......•••.•• -0.5 V to + 5.5 V *Military product 100% tested at T C = + 25°C, + 125°C, 
DC Input Current ............................ -30 mA to +5 mA and -55°C. 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Parameter Parameter 
Symbol Description Test Conditions Min. Typ. Max. Units 

VOH 
Output HIGH VCC· Min., IOH - -2.0 rnA 2.4 Volts Voltage VIN - VIH or VIL 

VOL 
Output LOW Vcc" Min., IOL -16 rnA 0.50 Volts Voltage VIN - VIH or VIL 

VIH Input HIGH Level Guaranteed input logical HIGH voltage for all 2.0 Volts inputs (Note 3) 

VIL Input LOW Level Guaranteed input logical LOW voltage for all 0.8 Volts inputs (Note 3) 

IlL Input LOW Current Vee .. Max., VIN" 0.45 V -0.250 mA 

IIH Input HIGH Current VCC" Max., VIN = VCC 40 p.A 

Output Short- VCC - Max., VOUT· 0.0 V I COM'L -20 -90 
ISC mA Circuit Current (Note 1) I MIL -15 -90 

IcC Power Supply Current All Inputs - GND 185 
mA 

ICCD Power-Down Supply Current E1-2.7 V I All other inputs - GND 80 

VI Input Clamp Voltage Vcc .. Min., liN - -18 mA -1.2 Volts 

Output Leakage Vcc· Max. I Vo -Vcc 40 
ICEX Current VG,- 2.4 V I VO-O.4 V -40 

p.A 

CIN Input Capacitance VIN .. 2.0 V @ f .. 1 MHz (Note 2) 4.0 

COUT Output Capacitance VOUT .. 2.0 V @ f - 1 MHz (Note 2) 8.0 
pF 

Notes: 1. Not more than one output should be shorted at a time. Duration of the short-circuit test should not be more than one second. 
2. These parameters are not 100% tested, but are periodically sampled. 
3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do not attempt 

to test these values without suitable equipment. 

*See the last page of this spec for Group A Subgroup Testing information. 
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TYPICAL DC and AC CHARACTERISTICS 

Typical Ivee Current Surge without 0.1 IlF 
(Ivee is Current Supplied by Vee Power Supply) 
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Typical Ivee Current Surge with 0.1 IlF 
(Ivee Is Current Supplied by Vee Power Supply) 

110 

100 
90 
80 

~ 70 
I 60 

J :: 

l 

- r--.... /"" 
r-..... / 

...... / 
......... ~ 

......... ~ V 

o 100 200 300 400 500 600 700 800 900 1000 

TIME - na-

OP001231 

Figure 1. IcC Current 
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Figure 2A. TAVQV versus TEVAV 

t 10 

/ 
'IrIQYTVP\ 
T" _u-c 
vccl-IJI r '\.. 

-10 

-211 

30 40 10 10 l'O • 10 
TrVQV-IW_ 

OP001122 

Figure 2B. TEVQV versus TAVEV 
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SWITCHING TEST CIRCUITS KEY TO SWITCHING WAVEFORMS 

: :301Z1 . 
outp . .,;;U....;;t1'-__ ... 

fso.,: .... 
':' '*' 

TC003441 

. 5.21 V 

ti
ll 

30210 . 

().jtput 

':' 5pr ':' 60210 

TC003452 

WAVEFORM 

--.-
-­H 

INPUTS 

MUST BE 
STEADY 

MAY CHANGE 
FROMHTOL 

MAY CHANGE 
FROMLTOH 

DON·TCARE; 
ANY CHANGE 
PERMITTED 

DOES NOT 
APPLY 

Diagram 1. Output Load for all 
Switching tests except 
TGVQZ 

Diagram 2. Output Load for TGVQZ 

Notes: 1. All device test loads should be located within 2" of device output pin. 
2. 51 is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. 

51 is closed for all other Switching tests. 
3. Load capacitance includes all stray and fixture capacitance. 

SWITCHING CHARACTERISTICS over 'operating range unless otherwise specified* 

Am27S 
Version 

COM'L MIL 
Parameter Parameter 

No. Symbol Description Version Max. Max. 
A 35 50 

1 TAVQV Address Valid to Output Valid Access Time 
STD 60 80 

TGVQZ A 25 30 
2 Delay from Output Enable Valid to Output Hi-Z 

TEVQZ STD 40 50 

TGVQV A 25 30 
3 Delay from Output Enable Valid to Output Valid 

STD TEVQV 40 50 

Power-Switched Address Valid to Output Valid A 
4 TAVQV1 Access Time (Am27P5 Versions only) STD 

See also Switching Test Circuits. 

OUTPUTS 

WILLBE 
STEADY 

WILL BE 
CHANGING 
FROM H TOL 

WILLBE 
CHANGING 
FROM L TOH 

CHANGING; 
STATE 
UNKNOWN 

CENTER 
LINE ISHIGH 
IMPEDANCE 
"OFF" STATE 

KS000010 

Am27PS 
Version 

COM'L MIL 

Max. Max. 
50 65 

65 75 

25 30 

35 45 

65 75 

80 90 

65 75 

80 90 

Units 

ns 

ns 

ns 

ns 

Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 3.0 V using test 
load in Diagram 1. 

2. TGVQZ is measured at steady state HIGH output voltage - 0.5 V and steady state LOW output voltage + 0.5 V output levels using the test 
load in Diagram 2. 

·See the last page of this spec for Group A Subgroup Testing information. 

ADDRESS 
Ae - A9 

OUTPUTS 
Oe -.07 

SWITCHING WAVEFORM 

TAUEU TEUAU ...I 

2§S)~~~~ __________ -r_UA_L_I_D_A_D_D_RE_S_S~ __________ -J~ 

~ ~ "'LID OUTPUT 
\. H, -z v 'V<J<)<.)V r I (3) ~ VALID OUTPUT /XXX}(\. 

~ ~ 
G3/E::h G4/E4 ------------'\.'I/-.;,.-.----~/'r 
Gl/El. G2/E2 ____________ , \.""-_____ J 1"""-----------

WF021681 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1, 2, 3 

VOL 1, 2, 3 

VIH 1, 2, 3 

VIL 1, 2, 3 

IlL 1, 2, 3 

IIH 1, 2, 3 

IsC 1, 2, 3 

Icc 1, 2, 3 

ICCD* 1, 2, 3 

ICEX 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter 
No. Symbol Subgroups 

1 TAVQV 9, 10, 11 

2 TGVQZ 9, 10, 11 

2 TEVQZ 9, 10, 11 

3 TGVQV 9, 10, 11 

3 TEVQV 9, 10, 11 

4 TAVQV1* 9, 10, 11 

5 
Functional 

7,8 
Tests 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 

*Power-switched versions only (Am27PSXXX) 

, 
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Am27S184/185/PS185 
8,192-Bit (2048 x 4) Bipolar PROM 

DISTINCTIVE CHARACTERISTICS 

• Ultra-fast access time "A" version (35 ns Max.) - Fast 
access time Standard version (50 ns Max.) - allow 
tremendous system speed improvements 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields (typ > 98 %) 

• AC performance is factory tested utilizing programmed 
test words and columns 

• Voltage and temperature compensated providing ex­
tremely flat AC performance over military range 

• Member of generic PROM series utilizing standard 
programming algorithm 

GENERAL DESCRIPTION 

The Am27S184/185 (2048-words by 4-bits) is a Schottky 
TTL Programable Read-Only Memory (PROM). 

This device is available in both open-collector (Am27S184) 
and three-state (Am27S185) output versions. These out­
puts are compatible with low-power Schottky bus standards 
capable of satisfying the requirements of a variety of 

microprogram mabie controls, mapping functions, code con­
version, or logic replacement. Easy-word depth expansion 
is facilitated by an active LOW (G) output enable. 

This device is also offered in a low-power, three-state 
version, the Am27LS185, as well as a power-switched 
three-state version. 

BLOCK DIAGRAM 

Open-Collector 
Parr Number 

Three-State 
, Part Number 

Address Access 
Time 

Operating 
Range 

128 X 64 

PROGRAMMABLE 
ARRAY 

4 - 1 of 16 MULTIPLEXERS 

03 

80006320 

PRODUCT SELECTOR GUIDE 

27S184A 27S184 

27S185A 27S185 27LS185 

35 ns 45 ns 50 ns 55 ns 60 ns 65 ns 

C M C M C M 
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CONNECTION DIAGRAMS 
Top View 

~ i i ~ i -l Ii Ii Ii J Ii .t 

At Vee 
At ", 

As A7 NC "-
IIC At 

-'4 At Ao At "- "-
A3 At As IIC "- NC 

Ao 00 At IIC "- NC 

AI 01 At IIC A, NC 

A2 02 At 00 
"- Q. 

AIo 03 
A. ~ 

A .. Q, 

QIE 
IIC 0. 

QND 

Ii i I II :s 4 Ii i !i 'I!! rJ~ 0-

CDOOO372 10 

CDOOO382 
CDOO9500 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

.. Ali!) .. .. Al .. 
A2 

00 .. 
A3 

. 
A4 

01 .. . AS 

:- AS 
02 .. 

:-A7 -
AS 

03 
AS 

. 
.. Alii!) 

.. G/~* 

LS002410 

*E nomenclature applies only to Am27PS power-switched versions. 
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ORDERING INFORMATION 

Standard Products 

AMO standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A .. Device Number 

AM27S185 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 
F. Alternate Packaging Option 

B -S -L== F. ALTERNATE PACKAGING OPTION 
-S = 28-Pin Ceramic Leadless Chip 

Carrier (CL T028) 

E. OPTIONAL PROCESSING 
Blank = Standard processing 

B = Burn-in 

L...-__________ D. TEMPERATURE RANGE 
C = Commercial (0 to + 75°C) 

L...-_____________ C. PACKAGE TYPE 

P ~ 18-Pin Plastic DIP (PD 018) 
D ~ 18-Pin Ceramic DIP (CD 018) 
F = 18-Pin Glass-to-Metal Flatpack DIP (MF 018) 
L = 28-Pin Rectangular Ceramic Leadless Chip 

Carrier (CLR028) 

'------------------- B. SPEED OPTION 
See Product Selector Guide 

'- A. DEVICE NUMBER/DESCRIPTION 
Am27S184/185/PS185 
8,192-Bit (2,048 x 4) Bipolar PROM 
Am27S184 = Open-Collector Version 
Am27S185 = Three-State Version 
Am27PS185 = Power-Switched Version 
Am27LS185 = Low-Power Version 

Valid Combinations 

AM27S184 

AM27S184A 

AM27S185 

AM27S185A 

AM27PS185 

AM27LS185 

PC, PCB, DC 
DCB, FC, 
FCB, LC, LCB, 
LC-S, LCB-S 

PC, PCB, DC, 
DCB, LC, LCB, 
LC-S, LCB-S 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMO 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMO's standard military grade 
products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL·STD·883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL·STD·883C, but are inherently non·compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

AM27S185 A V 

TL-_____ E. LEAD FINISH 
A - Hot Solder DIP 
C-Gold 

'----------0. PACKAGE TYPE 
V -18-Pin Ceramic DIP (CD 018) 
Y - 18-Pin Glass-to-Metal Flatpack (MF 018) 
U - 28-Pin Rectangular Ceramic leadless 

Chip Carrier (ClR028) 
3 - 28-Pin Square leadless Chip Carrier (Cl T028) 

L..------------c. DEVICE CLASS 
IB = Class B 

L..-----------------B. SPEED OPTION 

'---A. DEVICE NUMBER/DESCRIPTION 
Am27S184/185/PS185 

8,192-Bit (2,048 x 4) Bipolar PROM 
Am27S184 = Open·Collector Version 
Am27S185 = Three·State Version 
Am27PS185=Power-Switched Version 
Am27,lS185 = low-Power Version 

Valid Combinations 
AM27S184 

AM27S184A 

AM27S185 

AM27S185A 

AM27PS185 

AM27lS185 

IBVA, IBYC, 
IBUC, IB3C, 

See Product Selector Guide 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 

2-57 



PIN DESCRIPTION 

Ao- A10 Address Inputs 
The 11-bit field presented at the address inputs selects one 
of 2,048 memory locations to be read from. 

00 - 03 Data Output Port 
The outputs whose state represents the data read from the 
selected memory locations. 

G/E* Output Enable 
Provides direct control of the Q-output buffers. Outputs 
disabled forces all open-collector outputs to an OFF state 

FUNCTIONAL DESCRIPTION 

Power Switching 

The Am27PS185 is a power switched device. When the chip is 
selected, important internal currents increase from small idling 
or standby values to their larger selected values. This transi­
tion occurs very rapidly, meaning that access times from the 
powered-down state are only slightly slower than from the 
powered-up state. Deselected, Icc is reduced to half its full 
operating amount. Due to this unique feature, there are special 
considerations which should be followed in order to optimize 
performance: 

and all three-state outputs to a floating or high-impedance 
state. 

Enable = G/E* 
Disable = G/E* 

Vee Device Power Supply Pin 
The most positive of the logic power supply pins. 

GND Device Power Supply Pin 
The most negative of the logic power supply pins. 

1. When the Am27PS185 is selected by a low level on CS, a 
current surge is placed on the Vcc supply due to the power­
up feature. In order to minimize the effects of this current 
transient, it is recommended that a 0.1 Ilf ceramic capacitor 
be connected from pin 18 to pin 9 at each device. (See 
Figure 1.) 

2. Address access time (T AVQV1) can be optimized if a chip 
enable set-up time (TEVAV) of greater than 25 ns is 
observed. Negative set-up times on chip enable (TE­
VAV=tIO) should be avoided. (For typical and worse case 
characteristics see Figures 2A and 28.) 

*E Nomenclature applies only to Am27PS power-switched versions. 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ........................................ 0 to + 75°C 

Power Applied .................................. -55 to + 125°C Supply Voltage ......................... +4.75 V to +5.25 V 
Supply Voltage ................................. -0.5 V to + 7.0 V 

Military (M) Devices 
DC Voltage Applied to Outputs Temperature ................................... -55 to + 125°C 

(Except During Programming) ....... -0.5 V to + Vee Max. Supply Voltage ............................ + 4.5 V to + 5.5 V 
DC Voltage Applied to Outputs 

During Programming ........................................ 21 V 
Operating ranges define those limits between which the Output Current into Outputs During 

Programming (Max. Duration of 1 sec) ............ 250 mA functionality of the device is guaranteed. 

DC Input Voltage .............................. -0.5 V to + 5.5 V ·Military product 100% tested at Te = + 25°C. + 125°C. 
DC Input Current ............................ -30 mA to + 5 mA and -55°C. 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Parameter Parameter 
Symbol Description Test Conditions Min. Typ. Max. Units 

VOH (Note Output HIGH Vee = Min., IOH = -2.0 rnA 2.4 Volts 1) Voltage VIN = VIH or VIL 

VOL 
Output LOW Vee = Min., IOL = 16 rnA 0.50 Volts Voltage VIN = VIH or VIL 

VIH Input HIGH Level Guaranteed input logical HIGH 2.0 Volts voltage for all inputs (Note 2) 

VIL Input LOW Level Guaranteed input logical LOW 0.8 Volts voltage for all inputs (Note 2) 

IlL 
Input LOW Vee = Max., VIN = 0.45 V -0.250 rnA Current 

IIH 
Input HIGH Vee = Max., VIN = Vee 40 pA 
Current 

Output Short Vee = Max. STD, LS devices -20 -90 
Ise (Note 1) rnA Circuit Current VOUT = 0.0 V (Note 3) PS devices -15 -90 

Power Supply All inputs = GND STD, PS devices 150 
ICC rnA Current Vee = Max. LS devices 125 

VI 
Input Clamp Vee = Min., liN = -18 rnA -1.2 Volts Voltage 

Output Leakage Vee = Max. Yo-Vee 40 
leEX Current VG= 2.4 V VO" 0.4 V -40 

pA 

elN Input Capacitance VIN = 2.0 V @ f = 1 MHz (Note 4) 5.0 

COUT 
Output VOUT = 2.0 V @ f = 1 MHz (Note 4) 8.0 

pF 
Capacitance 

Notes: 1. This applies to three-state devices only. 
2. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do 

not attempt to test these values without suitable equipment. 
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not be more than one second. 
4. These parameters are not 100% tested, but are periodically sampled. 

·See the last page of this spec for Group A Subgroup Testing information. 
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TYPICAL DC and AC CHARACTERISTICS 

Typical Ivee Current Surge without 0.1 I1F Typical Ivee Current Surge without 0.1 I1F 
(I vee Is Current Supplied by Vee Power Supply) (Ivee Is Current Supplied by Vee Power Supply) 
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Figure 1. IcC Current 

30 30 

20 " ~vL.- II 
j'itAVQV Typ. \ 

20 

I~ " 11 10 10 
I 'I'\. 1\ 1\ r ~~v~yp. TE~Q~"'lL I 0 I 

~ J' ~~(' ; 0 

\,~ \ -10 
TAVQV1 Typ. "\,;{AVQ~ II~ 

~ -10 

-20 1\ "'R 
"J -20 

....... j " -30 -30 
20 30 40 50 10 70 10 30 40 50 10 70 10 10 

TAVQV-III TEVQV-ns 

OPOO1191 OPOO1201 

Figure 2A. TAVQV vs TEVAV (Am27PS191/291) Figure 2B. TEVQV vs TAVEV 
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORMS 

Vcc o----cr;: ~ WAVEFORM INPUTS OUTPUTS 

R, ---
MUST BE WILlBE 

300 II STEADY STEADY ---
OUTPUT 

~I -- MAY CHANGE WllLBE 

R2 FROM H TOl CHANGING 

1000 
FROMHTOl 

* JJJJIJ MAY CHANGE WlllBE 
CHANGING 

TCOO0171 FROMl TOH FROMl TOH 

Notes: 1. TAVaV is tested with switch 51 closed and CL - 50 pF. 
2. For open-collector outputs, TGVaZ and TGVaV are tested -- DON'T CARE; CHANGING; 

with 51 closed to the 1.5 V output level. CL - 50 pF. ANY CHANGE STATE 
PERMITTED UNKNOWN 

3. For three-state outputs, TGVaZ is tested with CL - 50 pF to 
the 1.5 V level: Sl is open for high-impedance to HIGH tests 

H 
CENTER 

and closed for high-impedance to LOW tests. TGVaV is DOES NOT LINE IS HIGH 

tested with CL - 5 pF. HIGH to high-impedance tests are APPLY IMPEDANCE 

made to an output steady state HIGH voltage -0.5 V with Sl 
"OFF" STATE 

open; LOW to high-impedance tests are made to the steady 
state LOW + 0.5 V level with Sl closed. KSOOO010 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 

27S Version 27PS Version 

COM'L MIL COM'L MIL 
Parameter Parameter 

No. Symbol DeSCription Version Min. Max. Min. Max. Min. Max. Min. Max. Units 

A 35 45 

1 TAVaV Address Valid to Output Valid Access Time STD 50 55 50 55 ns 

LS 60 65 

A 25 30 

2 TGVaZ Delay from Output Enable Valid to Output Hi-Z STD 25 30 25 30 ns 

LS 25 30 

A 25 30 

3 TGVaV Delay from Output Enable Valid to Output Valid STD 25 30 60 65 ns 

LS 25 30 

Power Switched Address Valid to Output Valid A 
4 TAVaV1 ns Access Time (Am27PS Versions only) STD 60 65 

See also Switching Test Circuit 

Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 3.0 V. 
2. TGVaZ is measured at steady state HIGH output voltage -0.5 V and steady state LOW output voltage + 0,5 V output levels. 

·See the last page of this spec for Group A Subgroup Testing information. 

SWITCHING WAVEFORMS 

TAt..EU TEVAu J 

ID *~ ADMESS 'I' VALID ADDRESS A" - AU, \. 

~ 
OUTPUTS '\. ~ VALID OUTPUT 

\. HI-Z V VALID OUTPUT ~ Qe-Qs "- r 

~ ~ 
'I , 

~l ) 1\ 

WF021620 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1, 2, 3 

VOL 1, 2, 3 

VIH 1, 2, 3 

VIL 1, 2, 3 

IlL 1, 2, 3· 

IIH 1, 2, 3 

ISC 1, 2, 3 

Icc 1, 2, 3 

ICEX 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter 
No. Symbol Subgroups 

1 TAVQV 9, 10, 11 

2 TGVQZ 9, 10, 11 

3 TGVQV 9, 10, 11 

4 TAVQV1 9, 10, 11 

5 
Functional 

7,8 
Tests 

MILiTARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. . 
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Am2 78190/278191 /P8191 /L8191 
Am278290/278291/P8291/L8291 

16,384-Bit (2048 x 8) Bipolar PROM 

DISTINCTIVE CHARACTERISTICS 

• Fast access time allows high system speed • Platinum-Silicide fuses guarantee high reliability, fast 
• 50% power savings on deselected parts - enhances programming and exceptionally high programming 

reliability through total system heat reduction (27PS yields (typ> 98%) 
devices) • Voltage and temperature compensated providing ex-

• Plug in replacement for industry standard product - no tremely flat AC performance over military range 
board changes required • Rapid recovery from power-down state provides mini-

mum delay (27PS devices) 

GENERAL DESCRIPTION 

The Am27S190/191 (2048-words by 8-bits) is a Schottky is facilitated by both active LOW (G1) and active HIGH (G2 
TTL Programmable Read-Only Memory (PROM). and G3) output enables. 

This device is available in both open-collector (Am27S190) 
This device is also available in 300-mil, lateral center DIP and three-state (Am27S191) output versions. These out-

puts are compatible with low-power Schottky bus standards (Am27S290/27S291). Additionally, this device is offered in 

capable of satisfying the requirements of a variety of a low-power, three-state verSion, the Am27LS191 and 

microprogram mabie controls, mapping functions, code con- Am27LS291, as well as a power-switched, three-state 

version, or logic replacement. Easy word-depth expansion verSion, the Am27PS191 and Am27PS291. 

BLOCK DIAGRAM 

Alii' c::>-
AS c::>-

128 X 128 As c::>-
1 0F" 128 ~ A7 c::>- ROW hi PROGRAMMABLE 

A6 c::>- DE:COOCR ARRAY 
AS c::>-
A4 c::>-

H H H H H H H H 

A;3 c::>-
1 0F 16 ~ A" c::>-
COLUMN 8 - 1 of 16 MULTIPLEXERS 

Ai c::>-
DE:COOCR t-v 

A0 c::>-

~/~*~ ..,.j"""\ 
G2/E:2 §---1 J 

111~11~1f 
G;3/E:;3 ....... ., 

00 01 02 0;3 04 AS 06 07 

80006340 

*E nomenclature applies to the power-switched versions o~ly (Am27PSXXX). 

PRODUCT SELECTOR GUIDE 

Open-Col/ector - Am27S190A, 
Part Number Am27S290A 

Am27S190, 
Am27S290 - - -

Three-State Am27S191SA, Am27S191A, Am27S191, Am27LS191*, Am27PS191A, Am27PS191, 
Part Number Am27S291SA Am27S291A Am27S291 Am27LS291* Am27PS291A Am27PS291 

Address Access 20 I 30 35 I 50 50 65 35 45 50 I 65 65 I 75 Time (ns) 
Operating Range e I M e I M e M e M e I M e I M 

*Advance Information applies only to "SA" version. 

1 PublicS!tion # Rev. Amen!;!ment 
02121 C 10 
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DIp· 

A7 vcc 
AS AS 

A5 Ag 

A4 A10 

A3 G1 
A2 G2 

A1 G3 

AO °7 

00 Os 

°1 °5 

°2 °4 

GND 03 

CDOOO391 

* Also offered in a 300-mil DIP and a 24-pin 

Flatpack. Connections are identical to those 

listed here for the SOO-mil DIP. 

CONNECTION DIAGRAMS 
Top View 

01 01 C Ii J 01 01 

A.o 

II; 

o. 

o. 

Me 

Q, 

Q. 

,; 0- i Ii ,; o· o· 

CDO09510 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

G1/E1* 
G21E2* 

G31E3* 

At .. 
At 

At 

At .. 
lie .. 
0, 

LSOOOO31 

*E nomenclature applies to the power-switched versions only (Am27PSXXX). 
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ORDERING INFORMATION (Cont'd.) 

(Am27S190/27S191/27PS191/27LS191) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

AM27S190 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 
F. Alternate Packaging Option 

B -S II F. ALTERNATE PACKAGING OPTION 

. 

- S '" 26·Pin Ceramic Leadless Chip 
Carrier (CL T026) 

E. OPTIONAL PROCESSING 
Blank = Standard processing 

B = Burn·in 

L..-__________ D. TEMPERATURE RANGE 
C = Commercial (0 to + 75°C) 

L..-_____________ C. PACKAGE TYPE 

P = 24·Pin Plastic DIP (I'D 024) 
D = 24·Pin Ceramic DIP (CD 024) 
L = 32·Pin Rectangular Ceramic Leadless Chip 

Carrier (CLR032) 

L..-_________________ B. SPEED OPTION 

See Product Selector Guide 

'--- A. DEVICE NUMBER/DESCRIPTION 
2046 x 6 Bipolar PROMs (600 mil) 
Am27S190 = Open·Collector PROM 
Am27S191 = Three·State PROM 
Am27PS191 = Power·Switched, Three·State PROM 
Am27LS191 = Low-Power, Three-State PROM 

Valid Combinations 
Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 

AM27S190 

AM27S190A 

AM27S191 

AM27S191A 

AM27S191SA 

AM27PS191 

AM27PS191A 

AM27LS191A 

PC, PCB, 
DC, DCB, 
LC, LCB, 
LC-S, LCB·S 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

AM27S191 

tl.-_____ E. LEAD FINISH 
A - Hot Solder DIP 
C=Gold 

'----------D. PACKAGE TYPE 
J = 24-Pin Ceramic DIP (CD 024) 
K - 24-Pin Ceramic Flatpack (CFM024) 
U .. 32-Pin Rectangular Ceramic Leadless 

Chip -Carrier (CLR032) 
3 = 28-Pin Ceramic Leadless Chip Carrier (CL T028) 

I.-------------C. DEVICE CLASS 
IB = Class B 

'------------------B. SPEED OPTION 
See Product Selector Guide 

'---A. DEVICE NUMBER/DESCRIPTION 
2048 x 8 Bipolar PROMs (600 mil) 
Am27S190 .. Open-Collector PROM 
Am27S191 - Three-State PROM 
Am27PS191"Power-Switched, Three-State PROM 
Am27LS191 .. Low-Power, Three-State PROM 

Valid Combinations Valid Combinations 

AM27S190 

AM27S190A 

AM27S191 

AM27S191A 

AM27S191SA 

AM27PS191 

AM27PS191A 

AM27LS191A 

/BJA, IBKA, 
IBUC, /B3C 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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ORDERING INFORMATION 

(Am27S290/27S291/27PS291/27LS291 ) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

AM27S290 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

f 
L... ----- E. OPTIONAL PROCESSiNG 

Blank = Standard processing 
B = Burn-in 

'----------D. TEMPERATURE RANGE 
C '" Commercial (0 to + 75°C) 

'--------------C. PACKAGE TYPE 
P = 24-Pin Slim Plastic DIP (PD3024) 
D '" 24-Pin Slim Ceramic DIP (CD3024) 

L..-----------------B. SPEED OPTION 
See Product Selector Guide 

'---A. DEVICE NUMBER/DESCRIPTION 
2048 x 8 Bipolar PROMs (300 mil) 
Am27S290 = Open-Collector PROM 
Am27S291 = Three-State PROM 
Am27PS291 = Power-Switched, Three-State PROM 
Am27LS291 = Low-Power, Three-State PROM 

Valid Combinations Valid Combinations 
AM27S290 

AM27S290A 

AM27S291 

AM27S291A 

AM27S291SA 

AM27PS291 

AM27PS291A 

AM27LS291A 

PC, PCB, 
DC, DCB 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMO 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMO's standard military grade 
products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

AM27S291 L A 

L=. E. LEAD FINISH 
. A = Hot Solder DIP 

D. PACKAGE TYPE 
L - 24-Pin Ceramic DIP (CD3024) 

L...-----------c. DEVICE CLASS 
/B - Class B 

L...-------~-------B. SPEED OPTION 

'---A. DEVICE NUMBER/DESCRIPTION 
2048 x 8 Bipolar PROMs (300 mil) 
Am27S290 - Open·Coliector PROM 
Am27S291 = Three·State PROM 

See Product Selector Guide 

Am27PS291 EPower-Switched, Three-State PROM 
Am27LS291 = Low·Power, Three·State PROM 

Valid Combinations 

AM27S290 

AM27S290A 

AM27S291 

AM27S291A /BLA 
AM27S291SA 

AM27PS291 

AM27PS291A 

AM27LS291A 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability· of specific valid 
combinations or to check for newly· released valid 
combinations. 
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PIN DESCRIPTION 

AO - A10 Address Inputs 
The 11-bit field presented at the address inputs selects one 
of 2048 memory locations to be read from. 

QO - Q7 Data Output Port 
The outputs whose state represents the data read from the 
selected memory locations. 

G1. G2. G3 Output Enable 
Provides direct control of the Q-output buffers. Outputs 
disabled forces all open-collector outputs to an "OFF" state 

FUNCTIONAL DESCRIPTION 

Notes on Power Switching 

The Am27PS191 and Am27PS291 are power-switched de­
vices. When the chip is selected, important internal currents 
increase from small idling or standby values to their larger 
selected values. This transition occurs very rapidly, meaning 
that access times from the powered-down state are only 
slightly slower than from the powered-up state. Deselected, 
Icc is reduced to less than half its full operating amount. Due 
to this unique feature, there are special considerations which 
should be followed in order to optimize performance: 
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and all three-state outputs to a floating or high-impedance 
state. 

Enable = G1 • G2 • G3 

Disable = G1 • G2 • G3 
=G1 +G2+ G3 

Vee Device Power Supply Pin 
The most positive of the logic power supply pins. 

GND Device Power Supply Pin 
The most negative of the logic power supply pins. 

1. When the Am27PS191 and Am27PS291 are selected, a 
current surge is placed on the VCC supply due to the power­
up feature. In order to minimize the effects of this current 
transient, it is recommended that a 0.1 p.f ceramic capacitor 
be connected from pin 24 to pin 12 at each device. (See 
Figure 1.) 

2. Address access time (T AVQV) can be optimized if a chip 
enable set-up time (TEVAV) of greater than 25ns is ob­
served. Negative set-up times on chip enable (TEVAV < 0) 
should be avoided. (For typical and worse case characteris­
tics, see Figures 2A and 2B.) 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................ ~65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature, T A ................................... 0 to + 70°C 

Power Applied .................................. -55 to + 125°C Supply Voltage ......................... +4.75 V to +5.25 V 
Supply Voltage ................................. -0.5 V to + 7.0 V 

Military (M) Devices* 
DC Voltage Applied to Outputs 

Temperature, TC .............................. -55 to + 125°C 
(Except During Programming) ....... -0.5 V to + VCC Max. 

Supply Voltage ............................ + 4.5 V to + 5.5 V 
DC Voltage Applied to Outputs 

During Programming ........................................ 21 V 
Operating ranges define those limits between which the Output Current into Outputs During 

Programming (Max. Duration of 1 sec) ............ 250 mA functionality of the device is guaranteed. 

DC Input Voltage .............................. -0.5 V to + 5.5 V 
DC Input Current ............................ -30 mA to + 5 mA *Military product 100% tested at TC = 25°C, 125°C, and 

Stresses above those listed under ABSOLUTE MAXIMUM 
-55°C. 

RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Parameter Parameter 
Symbol Description Test Conditions Min. Typ. Max. Units 

VOH (Note 1) Output HIGH Vee - Min., IOH - -2.0 mA 2.4 Volts Voltage VIN - VIH or VIL 

VOL 
Output LOW Vee - Min., IOL -16 mA 0.50 Volts Voltage VIN - VIH or VIL 

VIH Input HIGH Level Guaranteed input logical HIGH 2.0 Volts voltage for all Inputs (Note 3) 

VIL Input LOW Level Guaranteed input logical LOW 0.8 Volts voltage for all inputs (Note 3) 

IlL 
Input LOW Vee .. Max., VIN - 0.45 V -0.250 mA Current 

IIH 
Input HIGH 

Vee - Max., VIN - Vee 40 p.A Current 

Output Short·Circuit Vcc - Max., VOUT - 0.0 V COM'L -20 -90 
Isc mA Current (Note 1) MIL -15 -90 

27S Devices 185 
ICC Power Supply Current All inputs - GND, VCC - Max. 27LS 90 

Devices mA 

ICCD Power Down (27PS Devices Supply Current All inputs - GND 80 
Only) 

VI 
Input Clamp 

Vcc - Min., liN - -18 mA -1.2 Volts Voltage 

Output Leakage Vcc- Max. Vo-Vee 40 
ICEX Current ~-2.4 V Vo -0.4 V -40 

p.A 

CIN Input Capacitance VIN - 2.0 V @ f .. 1 MHz (Note 2) 4.0 

CoUT 
Output 

VOUT - 2.0 V @ f - 1 MHz (Note 2) 8.0 
pF 

Capacitance 

Notes: 1. Not more than one output should be shorted at a time. Duration of the short·circuit test should not be more than one second. 
2. These parameters are not 100% tested, but are periodically sampled. 
3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do not attempt 

to test these values without suitable equipment. 

*See the last page of this spec for Group A Subgroup Testing information. 
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TYPICAL DC and AC OPERATING CHARACTERISTICS 

Typical Ivee Current Surge without 0.1 J.l.F Typical Ivee Current Surge without 0.1 J.l.F 
(Ivee Is Current Supplied by Vee Power Supply) (lvee Is Current Supplied by Vee Power Supply) 

~ t 3 ~ t 3 I 11 
~~ ~~ ;.,I 

IW~ 0 Il IW~O 

120 
1\ 110 , 110 

100 
~ J "- ...... ~ 100 

I--r-. ~ 

t : 1\ t : r...... /' 
'- " / 

~ 70 ~ 70 
~ E '" I 60 ..... 1"'-- I 60 

......... "'"""' V ~ 50 
u 50 - ~ - 40 40 

0 100 200 300 400 500 600 700 800 900 1000 0 100 200 300 400 500 600 700 800 900 1000 

nME-M- nME - na-

OPOO1221 OPOO1231 

Figure 1. lee Current 

• 1,1 ~YL • II • ~AYQYTyp. \ 
20 

I~ ~ II 1 10 • 'l... r\ 1\ r 10 

~YT'" ~Q~~ 

~ 
0 I 

I/'{ ~' ; 0 

~~ -10 \ 
AYQ~ Typ. " AYQY1"~ ~ -10 

1\ K -III 

1 '\j -:10 

"'- I' -. -)0 
III )0 40 10 • 70 • • 40 10 80 70 10 10 

TAYQY-,. 1WYQY-III 

OPOO1191 OPOO1201 

Figure 2A. TAVQV vs TEVAV (Am27PS191/291) Figure 2B. TEVQV vs TAVEV 
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILLBE 
STEADY STEADY ---

Vee 0-----0-: 0---- -- MAY CHANGE WILL BE 
CHANGING 

R, FROM H TOL FROM H TO L 
30011 

OUTPUT lIllff MAY CHANGE 
WILLBE 

~t 
CHANGING FROM L TOH 
FROM L TOH 

R2 
6OO!l 

--- DON'TCARE; CHANGING; 

~ 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

TCOO0171 

H 
CENTER 

DOES NOT LINE ISHIGH 
APPLY IMPEDANCE 

"OFF" STATE 

KSOOO010 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 

Am27S Version Am27PS Version 

Parameter Parameter 
COM'L MIL COM'L MIL 

No. Symbol Description Version Max. Max. Max. Max. Units 
SA' 20 30 

1 TAVaV Address Valid to Output Valid Access Time A 35 50 50 65 ns 
STD 50 65 65 75 

LS 35 45 

SA' 15 20 

2 TGVaZ Delay from Output Enable Valid to Output Hi-Z A 25 30 25 30 ns 
TEVaZ STD 25 30 35 45 

LS 20 25 

SA' 15 20 

3 TGVaV Delay from Output Enable Valid to Output Valid A 25 30 65 75 ns 
TEVaV STD 25 30 80 90 

LS 20 25 

Power-Switched Address Valid to Output Valid A 65 75 
4 TAVaV1 ns Access Time (Am27PS Versions only) STD 80 90 

See also Switching Test Circuits. 
Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 3.0 V. 

2. TGVaZ is measured at steady state HIGH output voltage -0.5 V and steady state LOW output voltage +0.5 V output levels. 
3. TAVaV is tested with switch S, closed and CL = 50 pF. 
4. TGVQV is tested with CL = 50 pF to the 1.5 V level; S, is open for high impedance to HIGH tests and closed for high impedance to LOW 

tests. TGVQZ is tested with CL = 5 pF. HIGH to high impedance tests are made with S, open to an output voltage of steady state HIGH 
-0.5 V with S, open; LOW-to-high impedance tests are made to the steady state LOW +0.5 V level with S, closed. 

SWITCHING WAVEFORMS 

TAUEU TEVAU .J 

ID ~ ADDRESS , 
VALID ADDRESS A0 - Al0 \. 

~ 
OUTPUTS '\. ()K VALID OUTPUT '\. HI-Z II VALID OUTPUT ~ Qe)-07 / r 

.®.f' 
Ga-'E2. GS.IES ~ 

'II " Gi~ /r\ I\, 

WF021570 

·See the last page of this spec for Group A Subgroup Testing information . 

• Advance Information 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter Parameter 
Symbol Subgroups Symbol Subgroups 

VOH 1, 2, 3 IIH 1, 2, 3 

VOL 1,2,3 Isc 1, 2, 3 

VIH 1, 2, 3 Icc 1, 2, 3 

VIL 1, 2, 3 ICEX 1, 2, 3 

IlL 1,2,3 Icco* 1, 2, 3 

SWITCHIN~ CHARACTERISTICS 

Parameter 
No. Symbol Subgroups 

1 TAVQV 9, 10, 11 

2 TGVQZ 9, 10, 11 

2 TEVQZ 9, 10, 11 

3 TGVQV 9, 10, 11 

3 TEVQV 9, 10, 11 

4 TAVQV1* 9, 10, 11 

Functional 
7,8 Tests 

*Power·switched versions only (Am27PSXXX). 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am27S20/21 
1,024-Bit (256 x 4) Bipolar PROM 

DISTINCTIVE CHARACTERISTICS 

• High speed • Low-current PNP inputs 
• Highly reliable, ultra-fast programming Platinum-Silicide 

fuses 
• High-current open-collector and three-state outputs 
• Fast chip select 

• High programming yield 

GENERAL DESCRIPTION 

The Am27S20/21 (256 words by 4-bits) is a Schottky TTL 
Programmable Read-Only Memory (PROM). 

This device is available in both open-collector (Am27S20) 
and three-state (Am27S21) output versions. These outputs 

are compatible with low-power Schottky bus standards 
capable of satisfying the requirements of a variety of 
microprogrammable controls, mapping functions, code ver­
sion, or logic replacement. Easy word-depth expansion is 
facilitated by active LOW (IT1 and G2) output enables. 

BLOCK DIAGRAM 

18 X 84 

PROGRAMMABLE 
ARRAY 

4 - 1 of 18 MULTIPLEXERS 

Q3 

80006390 

PRODUCT SELECTOR GUIDE 

Open-Collector 27S20A 27S20 Part Number 

Three-State .27S21A 27S21 Part Number 

Address Access 30 ns 40 ns 45 ns 60 ns Time 

Operating C M C M Range 
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CONNECTION DIAGRAMS 
Top View 

DIPs* 

~ .t 
At Vee 
At AJ 

~ 

~ Ii 
~ 

Aa it 
Ao 

At Go 
AI A, Qt 

Az 
~ 

Ga 

OND G, 

W 5 CDOOO571 

-Also available in 16-Pin Flatpack. Connections identical to DIPs. -

Note: Pin 1 is marked for orientation. . 

LOGIC SYMBOL 

_--+tAO 
__ -+tAl 

__ ~A2 
__ -+tAl 

---+t A4 
__ ~A5 
__ ~A6 

---+t A7 

--~~~ 
__ ~ G2 00 01 02 0l 

2·75 

LS000081 

W ~ c-

0, 

iii 

Qo 

He 

Q, 

w cI' .. 
a 

CDOOO581 



ORDERING INFORMATION (Cont' d.) 

Standard Products 

AMO standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number . 

B. Speed Option (if applicable) 
C. Package Type . 
D. Temperature Range 
E. Optional Procelling 

.. ..: 

iL.. _____ E. OPTIONAL PROCESSING 
Blank - Standard processing 

B-Bum-in 

'----------D. TEMPERATURE RANGE 
C - Commercial (0 to + 75°C) 

'------------~C.PACKAGETYPE 
P -16-Pin Plastic DIP (PO 016)' 
o -16-Pin Ceramic DIP (CD 016) 
L - 20-Pin Ceramic Leadless Chip Carrier 

(CL 020) 

'-----------------B. SPEED OPTION 
A - 30 ns 

Blank -45 ns 

- A. DEVICE NUMBER/DESCRIPTION 
Am27S20/21 . 
1,024-Bit (256 x 4) Bipolar PROM 
Am27S20 - Open·Collector 
Am27S21 - Three-State 

Valid Combinations 
AM27S20 

AM27S20A 

AM27S21 

AM27S21A 

DC, DCB, 
PC, PCB, 
LC, LCB 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMO 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMO's standard military grade 
products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) products are 
processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, or surface 
treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by 
a combination of: A. Device Number ' 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

AL.I _____ E. LEAD FINISH 

A = Hot Solder DIP 
C = Gold 

'----------D. PACKAGE TYPE 
E = 16-Pin Ceramic DIP (CD 016) 
F = 16-Pin Flatpack (CF 016) , 
2 = 20-Pin Ceramic Leadtess Chip 

Carrier (CL 020) 

'--------------c. DEVICE CLASS 
IB = Class B 

'------------------B. SPEED OPTION 
A = 40 ns 

Blank = 60 ns 

'---A. DEVICE NUMBER/DESCRIPTION 
Am27S20/21 

AM27S20 

1,024-Bit (256 x 4) Bipolar PROM 
Am27S20 = Open-Collector 
Am27S21 = Three-State 

Valid Combinations Valid Combinations 

AM27S20A IBEA, IBFA 
IB2C 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 

AM27S21 

AM27S21A 
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PIN DESCRIPTION 

AO - A7 Address Inputs (Inputs) 
The 8-bit field presented at the address inputs selects one 
of 256 memory locations to be read from. 

Qo - Q3 Data Output Port (Outputs) 
The output whose state represents the data read from the 
selected memory locations. 

G1. G2 Output Enable 
Provides direct control of the Q output buffers. Outputs 
disabled force all open-collector outputs to an OFF state 

FUNCTIONAL DESCRIPTION 

Applying The Am27S20 and Am27S21 

Typical application of the Am27S20 and Am27S21 is shown 
below. The Am27S20 and the Am27S21 are employed as 
mapping ROMs in a microprogram computer control unit. The 
eight-bit macroinstruction from main memory is brought into 
the Ao - A7 inputs of the mapping ROM array. The instruction 
is mapped into a 12-bit address space with each PROM output 

'" Ao 

" A, 

I" A2 

MACRO 1,,-

INST~~i6g~ ~ "-
A3 a o 

~ Am27S20/2' 
a, 

a 2 

" As ~ 
; "- A7 

G, 

fG2 

- Ao 
f-i--- A, 

A2 

and all three-state outputs to a floating or high-impedance 
state. 

Enable = G1 ·G2 

Disable = 'G1. G2 
= G1 + G2 

Vee Device Power Supply Pin 
The most positive of the logic power supply pins. 

GND Device Power Supply Pin 
The most negative of the logic power supply pins. 

supplying 4 bits. The 12 bits of address are then supplied to 
the "D" inputs of the Am2910 as a possible next address 
source for microprogram memory. The MAP output of the 
Am2910 is connected to the G1 input of the Am27S20/21 
such that when the G1 input is HIGH, the outputs of the 
PROMs are either HIGH in the case of the Am27S20 or in the 
three-state mode in the case of the Am27S21. In both cases 
the G2 input is grounded; thus data from other sources are 
free to drive the D inputs of the Am2910 when MAP is HIGH. 

OTHER DATA INPUTS 

-DO 

-0, 
L...----ID2 

L...-----I D3 

A3 a o t--t-+-+-+---14-+-+-----~ o. Am29'0 

A. 

AS 

As 
A7 

G, 

~G2 

- AO 

'---- A, 

A2 

A3 

A. 

As 
As 
A7 

G, 

.f'G2 

Am27S20/2' a, 
~ 
a 3 

a o 

Am27S20/21 a, 
a 2 

a3 

r--t-r~+-~_+~-----~05 
r-_+-r~+-~~------~D6 
r-_+-r~+-~~------~07 

r----~08 

r----~09 

-0'0 

.--- 0" 

Figure 1. Microprogramming Instruction Mapping 
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. ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature (T A> .................................. 0 to + 75°C 

Power Applied .................................. -55 to + 125°C Supply Voltage ......................... + 4.75 V to + 5.25 V 
Supply Voltage ................................. -0.5 V to +7.0 V Military (M) Devices* 
DC Voltage Applied to Outputs Temperature (T c> ............................. - 55 to + 125°C 

(Except During Programming) ....... -0.5 V to + Vee Max. Supply Voltage ............................ + 4.5 V to + 5.5 V 
DC Voltage Applied to Outputs 

During Programming ........................................ 21 V 
Operating ranges define those limits between which the Output Current into Outputs During 

Programming (Max. Duration of 1 sec) ............ 250 mA functionality of the device is guaranteed. 

DC Input Voltage .............................. -0.5 V to + 5.5 V 
DC Input Current ............................ -30 mA to + 5 mA *Military products 100% tested at -55°C, 25°C, and 125°C. 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Parameter Parameter 
Symbol Description Test Conditions Min. Max. Units 

VOH (Note 1) Output HIGH Vee = Min., IOH = -2.0 mA 2.4 Volts Voltage VIN .. VIH or VIL 

VOL 
Output LOW Vee = Min., IOL = 16 mA 0.45 Volts Voltage VIN = VIH or VIL 

VIH Input HIGH Level Guaranteed input logical HIGH 2.0 Volts voltage for all inputs (Note 2) 

VIL Input LOW Level Guaranteed input logical LOW 0.8 Volts voltage for all inputs (Note 2) 

IlL 
Input LOW 

Vee = Max., VIN = 0.45 V -0.250 mA Current 

IIH 
Input HIGH 

Vee - Max., VIN - 2.7 V 25 p.A 
Current 

Ise (Note 1) Output Short 
Vee = Max., Vour" O.OV (Note 3) -20 -90 mA Circuit Current 

ICC 
Power Supply All inputs = GND, 130 mA Current Vee = Max. 

VI 
Input Clamp 

Vee = Min., liN" -18 mA -1.2 Volts Voltage 

leEX 
Output Leakage Vcc = Max., I I Vo = Vee 

p.A Current ~1 =2.4 V I (Note 1) I Vo = 0.4 V 

Notes: 1. This applies to three-state devices only. 
2. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do not attempt to 

test these values without suitable equipment. 
3. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
4. These parameters are not 100% tested, but are periodically sampled . 

• See the last page of this spec for Group A Subgroup Testing information. 

CapaCitance 

Parameter Parameter 
Symbol Description Test Conditions Typ. Units 

CIN Input Capacitance Vee = 5.00 V., TA" 25°C 4 

COUT Output Capacitance VINIVOUT = 2.0 V. @ f .. 1 MHz 8 
pF 
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SWITCHING TEST CIRCUITS KEY TO SWITCHING WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WlllBE 

5.0 V 5.0V STEADY STEADY ---1 1 
51 51 -- MAY CHANGE WILLBE 

FROMH TOl CHANGING 
FROM H TO L 

: :3210 : :3210 
4 • 

JJJJJJ 
WILLBE OUtput OUtput MAY CHANGE CHANGING FROM L TOH IS0PF": - ISPF" 
FROM L TOH 

: 600 -- DON. CARE; CHANGING; 
4 ANY CHANGE STATE 

PERMITTED UNKNOWN 

':' . ..; "'.; 

H 
CENTER 

TC003460 TC003470 DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF"STATE 

KSOOO010 

A. Output Load for all tests B. Output Load for TGVQZ 
except TGVQZ 

Notes: 1. All device test loads should be located within 2" of device output pin. 

2. Sl is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. 
Sl is closed for all other AC tests. 

3. Load capacitance includes all stray and fixture capacitance. 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 

"A" Version Standard Version 

COM'L MIL COM'L MIL 
Parameter Parameter 

No. Symbol Description Min. Max. Min. Max. Min. Max. Min. Max. Units 

1 TAVaV Address Valid to Output Valid Access Time 30 40 45 60 ns 

2 TGVaZ Delay from Output Enable Valid to Output Hi-Z 20 25 20 30 ns 

3 TGVaV Delay from Output Enable Valid to Output Valid 20 25 20 30 ns 

See also Switching Test Circuits. 
Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 3.0 V using test load in 

A under Switching Test Circuits. 
2. TGVaZ is measured at steady state HIGH output voltage -0.5 V and steady state LOW output voltage + 0.5 V output levels using the test load in 

B under Switching Test Circuits. 
'See the last page of this spec for Group A Subgroup Testing information. 

SWITCHING WAVEFORMS 

AOORE:SS ~'I VALID ADDRESS )@( A0 - A7_ .)r\ 
@ 

OUTPUTS '\.xx xxx xXxxxx.f' ~ VALID OUTPUT \. H,-Z II VALID OUTPUT )Q( 0el-<l3 YXXXXX 

~ 
/xxxxxx xxxx "I T 

~ 
X , 

G1 + G2 r\ 

WF021170 
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GROUP 'A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1, 2, 3 

VOL 1, 2, 3 

VIH 1, 2, 3 

VIL 1, 2, 3 

IlL 1,2,3 

IIH 1, 2, 3 

Isc 1, 2, 3 

Icc 1, 2, 3 

ICEX 1, 2, 3 

. SWITCHING CHARACTERISTICS 

Parameter 
No. Symbol Subgroups 

1 TAVQV 9, 10, 11 

2 TGVQZ 9, 10, 11 

3 TGVQV 9, 10, 11 

Functional 
7,8 

Tests 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STO-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMO's option. 

I 
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Am27S25 
4096-Bit (512 x 8) Bipolar Registered PROM 

With Preset and Clear Inputs 

DISTINCTIVE CHARACTERISTICS 

• 'SA' version offers ultrafast AC performance (25 ns set­
up and 12 ns clock-to-output) 

• On-chip edge-triggered registers - ideal for pipelined 
microprogrammed systems 

• Versatile synchronous and asynchronous enables for 
simplified word expansion 

• Buffered common Preset (~) and Clear (<5R) inputs 

• Slim, 24-pin, 300-mil lateral center package occupies 
approximately 1/3 the board space required by standard 
discrete PROM and register 

• Consumes approximately 1/2 the power of separate 
PROM/register combination for improved system reli­
ability 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming, and exceptionally high programming 
yields (typ> 98%) 

GENERAL DESCRIPTION 

The Am27S25 (512 words by 8 bits) is a fully decoded, 
Schottky array, TTL Programmable Read-Only Memory 
(PROM), incorporating D-type master-slave data registers 
on chip. This device has three-state outputs compatible 
with low-power Schottky bus standards capable of satisfy­
ing the requirements of a variety of microprogrammable 
controls and state machines. 

This device contains an 8-bit parallel data register in the 
array-to-output path which allows PROM data to be stored 
while other data is being addressed. This meets the 

requirements for pipe lined microprogrammable control 
stores where instruction execute and instruction fetch are 
performed in parallel. 

To offer the system designer maximum flexibility, this 
device contains both asynchronous and synchronous out­
put enables as well as common asynchronous preset and 
clear register controls. 

Upon power-up the outputs (00 - 0]) will be in a floating or 
high-impedance state. 

BLOCK DIAGRAM 

As 
~ 64 X 64 
"s 
As PROGRAMMABLE 

~ ARRAY 
~ 

~ 
A1 

Am 

PS 

CR 

G;j 

Om 01 CIa 0:3 04 Os . Os Oor 

80006130 

PRODUCT SELECTOR GUIDE 
Part Number Am27S25SA Am27S25A Am27S25 

Addres. Set-up Time (ns) 25 30 30 35 50 55 

Clock-to-Ouput Delay (ns) 12 15 20 25 27 30 

Operating Range e M e M e M 

~ Amendment 
10 
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ORDERING INFORMATION (Cont'd) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 
F. Alternate Packaging Option 

-9- B -s 1 T F. ALTERNATE PACKAGING OPTION 
. -S - 28-Pin Ceramic leadless Chip 

Carrier (Cl T028,) 

E. OPTIONAL PROCESSING 
Blank - Standard processing 

B - Burn-in 

'------------ D. TEMPERATURE RANGE 
C - Commercial (0 to + 75°C) 

'--------------- C. PACKAGE TYPE 
P - 24-Pin Plastic DIP (PD3024) 
D - 24-Pin Ceramic DIP (CD3024) 
l - 32-Pin Ceramic leadless Chip 

Carrier (ClR032) 

'------------------- B. SPEED OPTION 

- A. DEVICE NUMBER/DESCRIPTION 
Am27S25 

See Product Selector Guide 

4096-Bit (512 x 8) Bipolar Registered PROM with Preset and CiEiilr Inputs 

Valid Combinations 

t-_A_M_27_S_2_5 __ --;1 DC, DCB, PC, 
AM27S25A 1 PCB, lC, lCB, 

.--A-m-27-S-2-5s-A----l1 lC-S, lCB-S 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's stanClard military grade 
products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

K 

t'--_____ E. LEAD FINISH 
A = Hot Solder DIP 
C = Gold 

'----------D. PACKAGE TYPE 
K = 24-Pin Rectangular Ceramic Flatpack (CFM024) 
L = 24-Pin (Slim) Ceramic DIP (CD3024) 
U = 32-Pin Rectangular Ceramic leadless Chip 

Carrier (CLR032) 
3 = 28-Pin Square leadless Chip Carrier (Cl T028) 

'--------------C. DEVICE CLASS 
18 = Class 8 

'------------------B. SPEED OPTION 

'---- A. DEVICE NUMBER/DESCRIPTION 
Am27S25 

See Product Selector Guide 

4096-Bit (512 x B) Bipolar Registered PROM with Preset and Clear Inputs 

Valid Combinations 

Am27S25 I 
I---:A_m-:2 .... 7S __ 2 __ 5-::A-----i1 ~~~: ~~~' 

Am27S25SA I 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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PIN DESCRIPTION 

AO - As Address (Inputs) 
The 9-bit field presented at the address inputs selects one 
of 512 memory locations to be read from. 

K Clock 
CP is used to load data into the parallel registers from the 
memory array. Data transfer occurs on the LOW-to-HIGH 
transition of CPo 

Qo - Q7 Data Port (Outputs, Three-State) 
Parallel data output from the pipeline register. The disabled 
state of these outputs is floating or high-impedance. 

G Asynchronous Output Enable 
Provides direct control of the On output three-state drivers, 
independent of CP. 

Gs Synchronous AO~u':':tp:':'u~t-;:E~n~a~b;-:-le 

Controls the state ot the On output three-state drivers, in 
conjunction with CPo This is useful where more than one 

FUNCTIONAL DESCRIPTION 

When Vee power is first applied, the synchronous enable (Gs) 
flip-flop will be in the set condition causing the outputs 
(00 - 07) to be in'the OFF or high-impedance state. Reading 
data is accomplished by first applying the binary word address 
to the address inputs (Ao - As) and a logic LOW to the 
synchronous enable (Gs). During the address setup time, 
stored data is accessed and loaded into the master flip-flops 
of the data register. Since the synchronous enable setup time 
is less than the address setup requirement, additional decod­
ing delays may occur in the enable path without reducing 
memory performance. Upon the next LOW-to-HIGH transition 
of the clock (K), data is transferred to the slave flip-flops which 
drive the output buffers. Provided that the asynchronous 
enable (G) is also LOW, stored data will appear on the outputs 
(00 - Q7). If Gs is HIGH when the positive clock edge occurs, 
outputs go to the OFF or high-impedance state regardless of 
the state of G. The outputs may be disabled at any time by 
switching G to a HIGH level. Following the positive clock edge 
the address and synchronous enable inputs are free to 

2-S6 

registered PROM is bussed together for word depth 
expansion. In this case, the enable becomes the most 
significant address bit and, as such, must be synchronized 
with the data. 

PS Asynchronous Preset 
Control pin used to force the state of the output data 
registers HIGH, independent of CPo This can be used to 
generate a condition for system interrupt or initialization. 

CR Asynchronous Clear 
Control pin used to force the state of the output data 
registers LOW, independent of CPo This can be used to 
generate a condition for system interrupt or initialization. 

Vee Power Supply Pin 
The most positive of the logic power supply pins. 

GND Power Supply Pin 
The most negative of the logic power supply pins. 

change; changes will not affect the outputs until another 
positive clock edge occurs. This unique feature allows the 
PROM decoders and sense amplifiers to access the next 
location while previously addressed data remains stable on 
the outputs. For less complex applications either enable may 
be effectively eliminated by tying it to ground. 

The on-chip edge-triggered register simplifies system timing 
since the PROM clock may be derived directly from system 
clock without introduCing dangerous race conditions. Other 
register timing requirements are similar to those of standard 
Schottky registers and are easily implemented. 

The Am27S25 has buffered Asynchronous Preset ('iSS) and 
Clear (CA) inputs. These functions are common to all registers 
and are useful during power-up timeout sequences. With 
outputs enabled, the PS input asserted LOW will cause all 
outputs to be set to a logic 1 (HIGH) state. When the CR input 
is LOW, the internal flip-flops of the data register are reset and 
a logic 0 (LOW) will appear on all outputs. These functions will 
control the state of the data register, independent of all other 
inputs but exclusive of each other. 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................. -65 to +150°C Commercial (C) Devices 
Ambient Temperature with Temperature, T A .•.••...•.......••••....•..•••..... 0 to + 75°C 

Power Applied ................................... -55 to +125°C Supply Voltage ...••••.•.•....•..••......... +4.75 to +5.25 V 
Supply Voltage ...••..........•.•.•.........•••..... -0.5 to +7.0 V. 

Military (M) Devices* 
DC Voltage Applied to Outputs 

Temperature, T C •••.....•.................• - 55°C to + 125°C 
(Except During Programming) ••..... - 0.5 V to + V CC Max. 

Supply Voltage .••••.•........•.....•....•..... + 4.5 to + 5.5 V 
DC Voltage Applied to Outputs 

During Programming ...••.•....•...•.......•..••••.......... 21 V 
Operating ranges define those limits between which the Output Current into Outputs During 

Programming (Max. Duration of 1 sec) .........••• 250 mA functionality of the device is guaranteed. 

DC Input Voltage •......••......................... -0.5 to +5.5 V 
DC Input Current •........••.••......•..•••........ -30 to +5 mA *Military products 100% tested at -55°C, 25°C, and 125°C. 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Parameter Parameter 
Symbol Description Test Conditions Min. Max. Units 

VOH 
Output HIGH vee" Min., IOH" -2.0 rnA 2.4 Volts Voltage VIN .. VIH or VIL 

VOL 
Output LOW Vee" Min., IOL -16 mA 0.50 Volts Voltage VIN .. VIH or VIL 

VIH Input HIGH Level Guaranteed input logical HIGH 2.0 Volts voltage for all inputs (Note 1) 

VIL Input LOW Level Guaranteed input logical LOW O.B Volts voltage for all inputs (Note 1) 

IlL 
Input LOW 

Vee" Max., VIN" 0.45 V -0.250 mA Current 

IIH 
Input HIGH 

Vee .. Max., VIN" Vee 40 p.A Current 

Ise 
Output Short Vee" Max., VOUT" 0.0 V (Note 2) -20 -90 mA Circuit Current 

lee 
Power Supply All inputs" GND, Vee" Max. 1B5 mA Current 

VI 
Input Clamp Vee" Min., liN" -1B mA -1.2 Volts Voltage 

Output Leakage Vee -Max. I Vo"Vec 40 
leEX Current 'IE- 2.4 V j VO .. O.4 V -40 

p.A 

Notes: 1. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do not attempt 
to test these values without suitable equipment (see Notes on Testing). 

2. Only one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
3. These parameters are not 100% tested, but are periodically sampled at initial characterization and at any time the design is modified where 

capacitance may be affected. 

*See the last page of this spec for Group A Subgroup Testing information. 

Capacitance 

Parameter Parameter 
Symbol Description Test Conditions Typ. Units 

CIN Input Capacitance Vee" 5.00 V., T A .. 25"C 5 

COUT Output Capacitance VINIVOUT - 2.0 V. @ f - 1 MHz 12 
pF 

Note: These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified where 
capacitance may be affected. 
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SWITCHING TEST CIRCUITS 

S.I!I V 
1 

9 1 

~301!1 
OUtput 

t~PF OOEl 

':' 

TCOO3441 

A. Output Load for all tests 
except TGVQZ and TKHQZ 

S.I!I V 
1 

Sl 

. 300 

OUtput 

IS.F ~OOI!l .. 
",:, 

TCOO3451 

B. Output Load for TGVQZ and 
TKHQZ 

Notes: 1. All device test loads should be located within 2" of device output pin. 
2, 51 is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. 

51 is closed for all other AC tests, 
3, Load capacitance includes all stray and fixture capacitance, 
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KEY TO SWITCHING WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

MUST BE Will BE 
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-- MAY CHANGE Will BE 

FROM H TOl CHANGING 
FROM H TO l 

1IIllJ MAY CHANGE Will BE 

FROM l TOH CHANGING 
FROM l TOH 

-- OON'TCARE; CHANGING; 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF" STATE 

K5000010 



SWITCHING CHARACTERISTICS over operating range unless otherwise specified· (Note 1) 

JEDEC 
Parameter Parameter 

Am27S25SA Am27S25A Am27S25 

No. Symbol Description Min. Max. Min. Max. Min. Max. Units 

COM'L 25 30 50 
1 TAVKH Address to K HIGH Setup Time ns 

MIL 30 35 55 

COM'L 0 0 0 
2 TKHAX Address to K HIGH Hold Time ns 

MIL 0 0 0 

Delay from K HIGH to Output Valid, for COM'L 4 12 20 27 
3 TKHQV1 ns initially active outputs (HIGH or LOW) (Note 3) MIL 4 15 25 30 

TKHKL COM'L 15 20 20 
4 TKLKH K Pulse Width (HIGH or LOW) ns 

MIL 20 20 20 

Asynchronous Output Enable LOW to COM'L 20 25 35 
5 TGLQV ns Output Valid (HIGH or LOW) MIL 25 30 45 

Asynchronous Output Enable HIGH to COM'L 20 25 35 
6 TGHQZ ns Output Hi-Z (See Note 2) MIL 25 30 45 

em to K HIGH Setup Time 
COM'L 10 10 15 

7 TGSVKH ns 
MIL 10 10 15 

em to K HIGH Hold Time 
COM'L 0 5 5 

8 TKHGSX ns 
MIL 0 5 5 

Delay from K HIGH to Output Valid, for COM'L 20 25 35 
9 TKHQV2 ns initially Hi·Z outputs MIL 25 30 45 

Delay from K HIGH to Output Hi-Z COM'L 20 25 35 
10 TKHQZ ns (See Note 2) MIL 25 30 45 

TPSLQV Delay from PS or CR LOW COM'L 20 20 25 
11 ns TCRLQV to Output Valid (HIGH or LOW) MIL 25 25 30 

TPSHKH Asynchronous PS or CR COM'L 15 20 20 
12 ns TCRHKH Recovery Time MIL 20 25 25 

TPSLPSH Asynchronous PS or CR COM'L 15 20 20 
13 ns TCRLCRH Pulse Width (LOW) MIL 20 25 25 

See also Switching Test Circuits. 

Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 3.0 V using test load 
in A. under Switching Test Circuits. 

2. TGHQZ and TKHQZ are measured at steady state HIGH output voltage -0.5 V and steady state LOW output voltage +0.5 V output levels 
using the test load in B. under Switching Test Circuits. 

3. Minimum delay is guaranteed by design and supported by characterization data. 

·See the last page of this spec for group A Subgroup Testing Information. 
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Diagram A. Using Asynchronous Enable 
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Diagram B. Using Synchronous Enable 
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Diagram C. Using Asynchronous PRESET or CLEAR 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1, 2, 3 

VOL 1, 2, 3 

VIH 1, 2, 3 

VIL 1, 2, 3 

IlL 1, 2, 3 

IIH 1, 2, 3 

ISC 1,2,3 

ICC 1, 2, 3 

ICEX 1,2,3 

SWITCHING CHARACTERISTICS 

Parameter 
No., Symbol Subgroups 

1 TAVKH 9, 10, 11 

2 TKHAX 9, 10, 11 

3 TKHOV1 9, 10, 11 

4 
TKHKL 

9, 10, 11 
TKLKH 

5 TGLOV 9, 10, 11 

6 TGHOZ 9, 10, 11 

7 TGSVKH 9, 10, 11 

8 TKHGSX 9, 10, 11 

9 TKHOV2 9, 10, 11 

10 TKHOZ 9, 10, 11 

12 
TPSHKH 

9, 10, 11 
TCRHKH 

13 
TPSLPSH 

9, 10, 11 
TCRLCRH 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revisions of MIL-STO-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMO's option. 
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Am27S27 
4,096-Bit (512 x 8) Bipolar Registered PROM 

DISTINCTIVE CHARACTERISTICS 

• On-chip, edge-triggered registers - ideal for pipelined 
microprogrammed systems 

• Versatile synchronous and asynchronous enables for 
simplified' word expansion 

• Predetermined OFF outputs on power-up 

• Fast 55 ns address setup and 27 ns clock to output 
times' , 

• Excellent performance over the military range 
•. Platinum-Silicide fuses guarantee high reliability, fast 

programming and exceptionally high programming 
yields (typ> 98%) 

GENERAL DESCRIPTION 

The Am27S27 (512 words by 8 bits) is a fully decoded, 
Schottky array, TTL-Programmable Read-Only Memory 
(PROM), incorporating D-type master-slave data registers 
on chip. This device has three-state outputs compatible 
with low-power Schottky bus standards capable of satisfy­
ing the requirements of a variety of microprogrammable 
controls and state machines. 

This device contains an 8-bit parallel data register in the 
array-to-output path which allows PROM data to be stored 

while other data is being addressed. This meets the 
requirements for pipelined microprogram mabie control 
stores where instruction execute and instruction fetch are 
performed in parallel. 

To offer the system designer maximum flexibility, this 
device contains both asynchronous and synchronous out­
put enables. 

Upon power-up the outputs (00 - 07) will be in a floating or 
high-impedance state. 

BLOCK DIAGRAM 

Cle 01 02 ~ 04 Os Os ~ 

80006181 

PRODUCT SELECTOR GUIDE 

Part Number Am27S27 

Address Setup Time 55 ns 65 ns 

Clock-to-Output 27 ns 30 ns Delay 

Operating Range C M 
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CONNECTION DIAGRAMS 
Top View 

CDO00671 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

II 

LS000131 

ORDERING INFORMATION (Cont'd.) 

Standard Products 

CD009361 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

Am27S27 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

D r ltL.1 -----E. OPTIONAL PROCESSING 

IL. _________ D. :~~:::: :N:~"g 
C = Commercial (0 to + 75°C) 

'--------------C. PACKAGE TYPE 
D = 22·Pin Ceramic DIP (CD 022) 

L..-----------------B. SPEED OPTION 

A. DEVICE NUMBER/DESCRIPTION 
Am27S27 
4,096-Bit (512 x 8) Bipolar Registered PROM 

Blank = 55 ns setup/27 ns clock·lo-output 

Valid Combinations 

Valid Combination. Valid Combinations list configurations planned to supported in 
volume for this device. Consult the local AMD sales office to 
confirm availability of specific combinations, to check on 
newly released combinations, and to obtain additional data on 
AMO's standard military grade products. 

Am27S27 DC, DCB 
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ORDERING INFORMATION 

APL and CPL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-SS3C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-SS3C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) is formed by a combination of: 

A 

APL Products: A. Device Number CPL Products: A. Device Number 
B. Speed Option (if applicable) B. Speed Option (if applicable) 
C. Device Class C. Package Type 
D. Package Type D. Temperature Range 
E. Lead Finish E. CPL Status 

APL Products .Ket .. LEAD FINISH 
. A ~ Hot Solder DIP 

D. PACKAGE TYPE 
K = 24-Pin Flatpack (CFM024) 

L..------------C. DEVICE CLASS 
/B - Class B 

L..-----------------B. SPEED OPTION 

- A. DEVICE NUMBER/DESCRIPTION 
Am27S27 
4,096-Bit (512 x 8) Bipolar Registered PROM 

CPL Products 

Blank - 65 ns setup/30 ns clock-to-output 

Me-t .. CPL STATUS 
C = CPL Certified 

.. D. TEMPERATURE RANGE 
M = Military (-55 to + 125°C) 

L..-------------C. PACKAGE TYPE 
/0 = 22-Pin Ceramic DIP (CD 022) 

'-----------------8. SPEED OPTION 

'---A. DEVICE NUMBER/DESCRIPTION (Include revision letter) 
Am27S27 
4,096-Bit (512 x 8) Bipolar Registered PROM 

Valid Combinations 

Blank = 65 ns setup/30 ns clock-to-output 

Valid Combinations 

P AM27S27 IBKA 

Valid Combinations list configurations planned to· be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 

L 

C 
P AM27S27 IDMC 
L 
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PIN DESCRIPTION 

AO - As Address Inputs 
The 9-bit field presented at the address inputs selects one 
of the 512 memory locations to be read from. 

K Clock 
The clock is used to load data into the parallel registers from 
the memory array. Data transfer occurs on the LOW-to­
HIGH transition of K. 

00 - 07 Data Output Port 
Parallel data output from the pipeline register. The disabled 
state of these outputs is floating or high impedance. 

G Asynchronous Output Enable 
Provides direct control of the 0 output three-state drivers 
independent of K. 

FUNCTIONAL DESCRIPTION 

When Vee power is first applied, the synchronous enable (Gs) 
flip-flop will be in the set condition causing the outputs, 
00 - 07, to be in the OFF or high-impedance state, eliminating 
the need for a register clear input. Reading data is accom­
plished by first applying the binary word address to the 
address inputs, Ao - AS, and a logic LOW to the synchronous 
output enable, Gs. During the. address setup time, stored data 
is accessed and loaded into the master flip-flops of the data 
register. Since the synchronous enable setup time is less than 
the address setup requirement, additional decoding delays 
may occur in the enable path without reducing memory 
performance. Upon the next LOW-to-HIGH transition of the 
clock, K, data is transferred to the slave flip-flops which drive 
the output buffers. Providing the asynchronous enable, G, is 
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GS Synchronous Output Enable 
Controls the state of the 0 output three-state drivers in 
conjunction with K. This is useful where more than one 
registered PROM is bussed together for word depth 
expansion. In this case, the enable becomes the most 
significant address bit and, as such, must be synchronized 
with the data. 

Vee Device Power Supply Pin 
The most positive of the logic power supply pins. 

GND Device Power Supply Pin 
The most negative of the logic power supply pins. 

also LOW, stored data will appear on the outputs, 00 - 07. If 
Gs is HIGH when the positive clock edge occurs, outputs go to 
the OFF or high-impedance state. The outputs may be 
disabled at any time by switching G to a HIGH level. Following 
the positive clock edge, the address and synchronous enable 
inputs are free to change; changes do not affect the outputs 
until another positive clock edge occurs. This unique feature 
allows the PROM decoders and sense amplifiers to access 
the next location while previously addressed data remains 
stable on the outputs. For less complex applications either 
enable may be effectively eliminated by tying it to ground. 

The on-chip edge-triggered register simplifies system timing 
since the PROM clock may be derived directly from system 
clock without introducing dangerous race conditions. Other 
register timing requirements are similar to those of standard 
Schottky registers and are easily implemented. 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ...•...............•.....•.. - 65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature (T A> •••.•.••.•...••......••.•...•.• , .. 0 to + 75°C 

Power Applied .....................•.......•.... -55 to + 125°C Supply Voltage ..•••....•••••..•••...•.• + 4.75 V to + 5.25 V 
Supply Voltage ••...•.• ~ .......••....••.....•... -0.5 V to +7.0 V Military (M) Devices· 
DC Voltage Applied to Outputs Temperature (TC) ••..•.••...•.••..•.•••...••.• -55 to + 125°C 

(Except During Programming) ....•..... -0.5 to + Vee Max. Supply Voltage ............................ + 4.5 V to + 5.5 V 
DC Voltage Applied to Outputs 

During' Programming ........................................ 21 V 
Operating ranges define those limits between which the Output Current into Outputs During 

Programming (Max Duration of 1 sec) .••.•...•.... 250 mA functionality of the device is guaranteed. 

DC Input Voltage ................•.....•......• -0.5 V to + 5.5 V 
DC Input Current ............................ -30 mA to +5 mA *Military product 100% tested at -55°C, 25°C, and 

Stresses above those listed under ABSOLUTE MAXIMUM 125°C. 

RA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Parameter Parameter 
Symbol Description Test Conditions Min. Max. Units 

VOH 
Output HIGH VCC" Min., IOH - -2.0 mA 2.4 Volts Voltage VIN .. VIH or Vil 

VOL 
Output LOW VCC" Min., IOl -16 mA 0.50 Volts Voltage VIN .. VIH or Vil 

VIH Input HIGH Level Guaranteed input logical HIGH 2.0 Volts voltage for all inputs (Note 3) 

VIL Input LOW Level Guaranteed input logical LOW 0.8 Volts voltage for all inputs (Note 3) 

III 
Input LOW VCC = Max., VIN" 0.45 V -0.250 mA Current 

IIH 
Input HIGH Vec = Max., VIN - 2.7 V 25 pA Current 

II Input HIGH VCC" Max., VIN" 5.5 V 1.0 mA Current 

Isc 
Output Short' VCC" Max., VOUT - 0.0 V -20 -90 mA Circuit Current (Note 2) 

ICC 
Power Supply All inputs - GND 185 mA Current VCC-Max. 

VI 
Input Clamp VCC .. Min., IIN--18 mA -1.2 Volts Voltage 

Output Leakage VCC" Max. I VO-4.5 V 40 
ICEX Current VE= 2.4 V I VO-0.4 V -40 

Notes: 1. Typical limits are at Vec" 5.0 V and T A = 25°C. 
2. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
3. These parameters are not 100% tested, but are periodically sampled. 
4. These are absolute voltages with respect to device ground pin and include all overshoots due to system andlor tester noise. Do not attempt 

to test these values without suitable equipment. 

*See the last page of this spec for Group A Subgroup Testing information. 

Parameter Parameter 
Symbol Description Test Conditions Typ. Units 

CIN Input Capacitance Vec .. 5.00 V., T A" 25°C 5 
pF 

COUT Output Capacitance VINIVOUT - 2.0 V. @ f - 1 MHz 12 
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SWITCHING TEST CIRCUITS KEY TO SWITCHING WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 
"" 

---
MUST BE WILL BE 
STEADY STEADY 

5.~ V 5.~ V ---
1 1 

91 91 -- MAY CHANGE WILL BE 
CHANOINO FROM H TO L FROM H TOL 

: S0~ : 3021 . 
lII!If WILLBE Output Output MAYCHANOE 

FROM L TOH CHANOING 

I"'·' : 
FROML TOH 

60~ *5pf" ~60~ -- DON'T CARE: CHANGINO; 
ANY CHANGE STATE 

':' -: ~ ":' 
PERMITTED UNKNOWN 

TCOO3440 TCOO3450 CENTER 

H DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF" STATE 

K5000010 

A. Output Load for all tests except B. Output Load for TGVQZ and 
TGVQZand TKHQZ TKHQZ 

Noles: 1. All device lesl loads should be localed wilhin 2" of device oulpul pin. 
2. 5, is open for Oulpul Dala HIGH 10 Hi-Z and Hi-Z 10 Oulpul Dala HIGH lesls. 

5, is closed for all olher AC lesls. 
3. Load capacitance includes all slray and fixture capacilance. 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified (see Note 1) * 

COM'L MIL 
Parameter Parameter 

No. Symbol Description Min. Max. Min. Max. Units 

1 TAVKH Address to K HIGH Setup Time 55 65 ns 

2 TKHAX Address to K HIGH Hold Time 0 0 ns 

3 TKHQV1 Delay from K HIGH to Output Valid, for 27 30 ns 
initially active outputs (HIGH or LOW) 

4 TKHKL K Pulse Width (HIGH or LOW) 30 40 ns 
TKLKH 

5 TGLQV Asynchronous Output Enable LOW to 40 45 ns 
Output Valid (HIGH or LOW) 

6 TGHQZ Asynchronous Output Enable HIGH to 30 40 ns Output High Z (see Notes 2) 

7 TGSVKH GS to K HIGH Setup Time 25 30 ns 

8 TKHG5X GS to K HIGH Hold Time 0 0 ns 

9 TKHQV2 Delay from K HIGH to Output Valid, for 35 45 ns initially Hi-Z outputs 

10 TKHQZ Delay from K HIGH to Output Hi-Z 35 45 ns (see Notes 2) 

See also Switching Test Circuit Diagrams. 
Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 

to 3.0 V using test load in A, 
2. TGHQZ and TKHQZ are measured at steady state HIGH output voltage -0.5 V and steady state LOW output voltage +0.5 

V output levels using the test load in B. 

·See the last page of this spec for Group A Subgroup Testing information. 
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a..OCI< 
I< 

OUTPUT ENAlLE: 
G 

a..OCI< 
I< 

OUTPUT ENABLE: 

Gs 

SWITCHING WAVEFORMS 

VALID OUTPUT 

WF021110 

Diagram A. Using Asynchronous Enable 

WF021121 

Diagram B. Using Synchronous Enable 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1, 2, 3 

VOL 1, 2, 3 

VIH 1, 2, 3 

VIL 1, 2, 3 

IlL 1, 2, 3 

IIH 1, 2, 3 

II 1, 2, 3 

ISC 1,2,3 

ICC 1,2,3 

ICEX 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter 
No. Symbol Subgroups 

TAVKH 9, 10, 11 

2 TKHAX 9, 10, 11 

3 TKHQVl 9, 10, 11 

4 
TKHKL 

9, 10, 11 
TKLKH 

5 TGLQV 9, 10, 11 

6 TGHQZ 9, 10, 11 

7 TGSVKH 9, 10, 11 

8 TKHGSX 9, 10, 11 

9 TKHQV2 9, 10, 11 

10 TKHQZ 9, 10, 11 

Functional 7,8 
Tests 
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Am27S28/27S29 
4,096-Bit (512 x 8) Bipolar PROM 

DISTINCTIVE CHARACTERISTICS 

• High Speed • low-current PNP inputs 
• Highly reliable, ultra-fast programming Platinum-Silicide 

fuses 
• High-current open-collector and three-state outputs 
• Fast chip select 

• High programming yield 

GENERAL DESCRIPTION 

The Am27S28/29 (512-words by 8-bits) is a Schottky TIL 
Programmable Read-Only Memory (PROM). 

are compatible with low-power Schottky bus standards 
capable of satisfying the requirements of a variety of 
microprogram mabie controls, mapping functions, code con­
version, or logic replacement. Easy word depth expansion 
is facilitated by an active lOW (G) output enable. 

This device is available in both open collector (Am27S28) 
and three-state (Am27S29) output versions. These outputs 

FUNCTIONAL BLOCK DIAGRAM 

64 X 64. 

PROGRAMMABLE 
ARRAY 

80006182 

PRODUCT SELECTOR GUIDE 

Open Collector Am27S28A Am27S28 Part Number 

Three-State Am27S29A Am27S29 Part Number 

Address Access 35 ns 45 ns 55 ns 70 ns Time 

Operating C M C M Range 
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CONNECTION DIAGRAMS* 
Top View 

Ao vee 
~ ~ -l 

A, As 

A2 A7 A3 

A3 As A, 

~ As 
00 

Qo 0 

Q, Q 7 
0, 

Q2 Q 6 
02 

Q3 Qs 

GND Q4 a Q 0 z 
CI 

CDOOO681 

* Also offered in 20-pin Flatpack. Connections are identical to those listed here. 

Chip-Pak is a trademark of Advanced Micro Devices. Inc. 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

o 512 X 8 PROM 
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LS000141 

Vce/ = Power Supply 
GND/ = Ground 

u 
~ ~ 

A7 

~ 

As 

ij 

07 

a a 
CDOOO691 



ORDERING INFORMATION 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

11--____ E. OPTIONAL PROCESSING 
Blank", Standard processing 

B .. Burn-in 

~---------- D. TEMPERATURE RANGE 
C - Commercial (0 to + 75°C) 

~-----------------------C.PACKAGETYPE 
P .. 20.·Pin Plastic DIP (PO 020) 
o .. 20-Pin Ceramic DIP (CD 020) 
L .. 20-Pin Ceramic Leadless Chip 

Carrier (CL 020) 

~----------------------B. SPEED OPTION 
A" 35 ns 

Blank" 55 ns 

~ A. DEVICE NUMBER/DESCRIPTION 
512 x 8 Bipolar PROMs 
Am27S28 .. Open Collector 
Am27S29 - Thre~ State 

Valid Combinations 

AM27S28 

AM27S28A 

AM27S29 

AM27S29A 

PC, PCB, 
DC, DCB, 
LC, LCB 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific combinations, to 
check on newly released valid combinations, and to obtain 
additional data on AMD's standard military grade products. 

2-102 



ORDERING INFORMATION 
APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL·STD·883C requirements. CPL (Controlled Products List) products are processed 
in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, or surface treatment 
exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a combination of: 

A. Device Number 
B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

A -~ t 
L.. -----E. LEAD FINISH 

A - Hot Solder DIP 
C - Gold 

'----------0. PACKAGE TYPE 
R - 20-Pin Ceramic DIP (CD 020) 
S a 20-Pin Ceramic Flatpack (CF 020) 
2 - 20-Pin Ceramic Leadless Chip 

Carrier (CL 020) 

~-----------C. DEVICE CLASS 
IB" Class B 

~---------------B. SPEED OPTION 
A -45 ns 

Blank" 70 ns 

~ A. DEVICE NUMBER/DESCRIPTION 
512 x 8 Bipolar PROMs 

AM27S28 

AM27S28A 

AM27S29 

AM27S29A 

Am27S28 - Open Collector 
Am27S29 .. Three State 

Valid Combinations 

IBRA,/BSA 
IB2C 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 

PIN DESCRIPTION 

AO - As Address (Inputs) 
The 9-bit field presented at the address inputs selects one 
of 512 memory locations to be read from. 

Qo - Q7 Data Output Port 
The outputs whose state represents the data read from the 
selected memory locations. 

G Output Enable (Input) 
Provides direct control of the Q-output buffers. Outputs 
disabled forces all open-collector outputs to an OFF state, 
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and all three·state outputs to a floating or high-impedance 
state. 

Enable =<3 
Disable =G 

Vee Device Power Supply Pin 
The most positive of the logic power supply pins. 

GND Device Power Supply Pin 
The most negative of the logic power supply pins. 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES* 
Storage Temperature .................. : ........ - 65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature, T A ................................... a to + 75°C 

Power Applied ................................. - 55 to + 125°C Supply Voltage ......................... + 4.75 V to + 5.25 V 
Supply Voltage ................................ - 0.5 V to + 7.0 V Military (M) Devices 
DC Voltage Applied to Outputs Temperature, TC ............................. - 55 to + 125°C 

(Except During Programming) ...... - 0.5 V to + VCC Max. Supply Voltage ............................ + 4.5 V to + 5.5 V 
DC Voltage Applied to Outputs 

During Programming ........................................ 21 V 
Operating ranges define those limits between which the Output Current into Outputs During 

Programming (Max. Duration of 1 sec) ............ 250 rnA functionality of the device is guaranteed. 

DC Input Voltage ............................. - 0.5 V to + 5.5 V 
DC Input Current ........................... - 30 rnA to + 5 rnA ·Military product 100% tested at -55°C, 25°C, and 125°C. 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified-

Parameter Parameter 
Symbol Description Test Conditions Min. Typ. Max. Units 

VOH (Note 1) Output HIGH Vcc ~ Min., IOH = -2.0 mA 2.4 Volts Voltage Y,N = V,H or V,L 

VOL 
Output LOW Vce = Min., IOL = 16 mA 0.50 Volts Voltage Y,N = V,H or V,L 

V,H Input HIGH Level Guaranteed input logical HIGH 2.0 Volts voltage for all inputs (Note 2) 

V,L Input LOW Level Guaranteed input logical LOW 0.8 Volts voltage for all inputs (Note 2) 

I,L 
Input LOW Vee = Max., Y,N = 0.45 V -0.250 mA Current 

I'H 
Input HIGH Vee = Max., Y,N = 2.7 V 25 p.A Current 

Ise (Note 1) Output Short Vee = Max., VOUT = 0.0 V (Note 3) -20 -90 mA Circuit Current 

Icc 
Power Supply All inputs = GND 160 mA Current Vee = Max. 

V, Input Clamp Vee = Min., liN = -18 mA -1.2 Volts Voltage 

I I Vo=Vee 40 

'eEX 
Output Leakage Vee = Max. 

I 
I VOUT= 2.4 V 40 p.A Current VG= 2.4 V (Note 1) I VOUT= 0.4 V -40 

C,N Input Capacitance Y,N = 2.0 V @ f = 1 MHz (Note 4) 4 

COUT 
Output VOUT = 2.0 V @ f = 1 MHz (Note 4) 8 

pF 
Capacitance 

Notes: 1. This applies to three-state devices only. 
2. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or 

tester noise. Do not attempt to test these values without suitable equipment. 
3 . Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one 

. second. 
4. These parameters are not 100% tested, but are periodically sampled. 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST CIRCUITS KEY TO SWITCHING WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUSTBE WILL BE 
STEADY STEADY 

S.ID V ---S.ID V 1 1 51 -- WILLBE 51 MAY CHANGE CHANGING FROM H TOL FROM H TO L 

: seIDn :30IDn . Output JJJJJJ MAY CHANGE 
WILLBE Output CHANGING roe •F .~_n 

FROML TOH FROM L TOH 

'FS pI'" • BrDID n ,. --- DON'TCARE; CHANGING; 

".; 
ANY CHANGE STATE 

":' * ":' PERMITTED UNKNOWN 

TC003442 TC003452 H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF" STATE 

KSOOO010 

A. Output Load for all A - C tests B. Output Load for TGVQZ 
except TGVQZ 

Notes: 1. All device test loads should be located within 2" of device output pin. 
2. S1 is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. 

S1 is closed for all other AC tests. 
3. Load capacitance includes all stray and fixture capacitance. 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified-

"A" Version Standard Version 
COM'L MIL COM'L MIL 

Parameter Parameter 
No. Symbol Description Min. Max. Min. Max. Min. Max. Min. Max. Units 

1 TAVQV Address Valid to Output Valid 35 45 55 70 ns Access Time 

2 TGVQZ Delay from Output Enable Valid to 20 25 25 30 ns Output Hi-Z 

3 TGVQV Delay from Output Enable Valid to 20 25 25 30 ns Output Valid 

See also Switching Test Circuits. 
Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 3.0 V 

using test load in Figure 1. 
2. TGVQZ is measured at steady state HIGH output voltage -0.5 V and steady state LOW output voltage + 0.5 V ouput levels using 

the test load in Figure 2. 

SWITCHING WAVEFORMS 
\ 

iID< AD[R~ VALID ADDRESS ~ A0 - AS 

~ 
1/ OUTPUTS ~~ ( VALID OUTPUT "- H,-Z 

VALID OUTPUT ~ 
~-o,. / I I"-

~ 
3 

G A 
WF021240 

·See the last page of this spec for Group A Subgroup Testing information. 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1, 2, 3 

VOL 1, 2, 3 

VIH 1, 2, 3 

VIL 1, 2, 3 

IlL 1, 2, 3 

IIH 1, 2, 3 

Isc 1, 2, 3 

Icc, 1,2,3 

'CEX 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter 
Symbol Subgroups 

TAVaV 9, 10, 11 

TGVaZ 9, 10, 11 

TGVaV 9, 10, 11 

Functional 
7,8 

Tests 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STO-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMO's option. 
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Am27S31 
(512 x 8) Bipolar PROM 

DISTINCTIVE CHARACTERISTICS 

• High Speed - 35ns max commercial range access time 
• Excellent performance over full MIL and commercial 

ranges 
• Highly reliable, ultra-fast programming Platinum-Silicide 

fuses 

• High programming yield 
• Low current PNP inputs 
• High current and three-state outputs 
• Fast' chip select 

GENERAL DESCRIPTION 

The Am27S31 (512-words by a-bits) is a Schottky TIL 
Programmable Read-Only Memory (PROM). 

This device is available in three-state output version 
compatible with low-power Schottky bus standards capable 

of satisfying the requirements of a variety of micropro­
grammable controls, mapping functions, code conversion; 
or logic replacement. Easy word-depth expansion is facili­
tated by both active LOW ('Il1 and ~) and active HIGH (Ga 
and G4) output enables. 

AS 

A7 

AS 

AS 

A", 

A3 

Aa 
A1 
Ali!) 

~ 
G3 
G", 

BLOCK DIAGRAM 

64 X 64 

PROGRAMMABLE 
ARRAY 

8 - 1 of 8 MULTIPLEXERS 

Oli!) 01 02 0:3 a... as aS err 
80006200 

PRODUCT SELECTOR GUIDE 

Part Number 27831A 27831 

Address 35 ns 45 ns 55 ns 70 ns Access Time 

Operating C M C M Range 
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CONNECTION DIAGRAM 
Top View 

DIP* 

A7 I .r II I II I ~, 

Aa As 

A5 NC .. 
"" A4 G1 

.. F, .. IIC 
A, 

AS G2 A, 
At r. 

A2 Gs A, At 0, 

A1 G4 
At o. A, 

Ao Q7 --= --= Me 
Qo Qa 00 °1 0. 
Q1 Q5 a, 00 
Q2 G.t 

Qs 0 GND J' II I J' II J If 

CDOOO701 
CDOOO711 

* Also available in 24·Pin Flatpack. Connections id~ntical to DIPs. 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

512 X 8 PROM 

LS000151 

Vee! -= Power Supply 
GND! ... Ground 
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~ .t Ii .J ~ Ii, 

lr, 

lr, 

ALTERNATE 0, 
PACKAGING 0, 

OPTION 
ONLY NC 

0, 

0, 

,; i Ii ,; ,; 0 

CDOO9460 



ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMO standard products are available in several packages and operating ranges. The order. number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 
F. Alternate Packaging Option 

B -S r I F. ALTERNATE PACKAGINa OPTION 
-5 ~ 28·Pin cerami,c Leadless Chip 

Carrier (CL T028) 

E. OPTIONAL PROCESSING 
Blank - Standard processing 

B = Burn-in 

........ ---------- D. TEMPERATURE RANGE 
C = Commercial (0 to + 75°C) 

........ ------------- C. PACKAGE TYPE 
P = 24-Pin Plastic DIP (PO 024) 
o = 24-Pin Ceramic DIP (CD 024) 
L '" 32-Pin Rectangular Ceramic Leadless Chip 

Carrier (CLR032) 

L-__________________ B. SPEED OPTION 

'--- A. DEVICE NUMBER/DESCRIPTION 
Am27S31 
512x8 Bipolar PROM 

Valid Combinations 

AM27S31 I PC, PCB, DC, 
t--------i DCB, 

AM27S31A I LC, LC-5, LeB, LCB-S 

A = 35 ns 
Blank = 55 ns 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMO 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMO's standard military 
grade products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and 'operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

J 

tL. _____ E. LEAD FINISH 
A - Hot Solder DIP 
C= Gold 

'----------0. PACKAGE TYPE 
J = 24-Pin Ceramic DIP (CD 024) 
K = 24-Pin Ceramic Flatpack (CFM024) 
U = 32-Pin Rectangular Ceramic leadless Chip 

Carrier (ClR032) • 
3 = 28·Pin Ceramic leadless Chip Carrier (Cl T028) 

'-------------C. DEVICE CLASS 
IB = Class B 

'---------------~-B. SPEED OPTION 
A .. 45 ns 

Blank = 70 ns 

- A. DEVICE NUMBER/DESCRIPTION 
Am27S31 
512 x 8 Bipolar PROM 

Valid Combinations 

I--~A~M~27.....,S,...3_1 ~---II IBJA./BKA, 
AM27S31A I IBUC, IB3C 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 

PIN DESCRIPTION 

AO - As Address Inputs 
The 9-bit field presented at the address inputs selects one 
of 512 memory locations to be read from. 

Qo - Q7 Data Output Port 
The Outputs whose state represents the data read from the 
selected memory locations. 
--G1, G2, G3, G4 Output Enable 

Provides direct control of the Q-output buffers. Outputs 
disabled forces all three-state outputs to a floating or high­
impedance state. 
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Disable = G1'G2'G3'G4 

= G1+ G2+ G3+ G4 

VCC Device Power Supply Pin 
The most positive of the logic power supply pins. 

GND Device Power Supply PIn 
The most negative of the logic power supply pins. 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................. -65 to +150°C Commercial (C) Devices 
Ambient Temperature with Temperature, T A ..•....•.........••...••...•...••.. 0 to + 75°C 

Power Applied ................................... -55 to +125°C Supply Voltage ......................... + 4.75 V to + 5.25 V 
Supply Voltage ................................. -0.5 V to +7.0 V Military (M) Devices* 
DC Voltage Applied to Outputs Temperature, T e ......................•....... - 55 to + 125°C 

(Except During Programming) ....... -0.5 V to + Vee Max. Supply Voltage ............................ + 4.5 V to + 5.5 V 
DC Voltage Applied to Outputs 

During Programming ........................................ 21 V 
Operating ranges define those limits between which the Output Current into Outputs During 

Programming (Max Duration of 1 sec) ............. 250 mA functionality of the device is guaranteed. 

DC Input Voltage .............................. -0.5 V to +5.5 V 
DC Input Current ............................. -30 mA to +5 mA *Military Product 100% tested at -55°C, 25°C, and 125°C. 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Parameter Parameter 
Symbol Description Test Conditions Min. Typ. Max. Units 

VOH (Note 1) 
Output HIGH Vee = Min., IOH = -2.0 rnA 2.4 Volts Voltage VIN = VIH or VIL 

VOL 
Output LOW Vee = Min., IOL = 16 rnA 0.50 Volts Voltage VIN = VIH or VIL 

VIH Input HIGH Level Guaranteed input logical HIGH 2.0 Volts voltage for all inputs (Note 2) 

VIL Input LOW Level Guaranteed input logical LOW 0.8 Volts voltage for all inputs (Note 2) 

IlL 
Input LOW 

VCC = Max., VIN - 0.45 V -0.250 mA Current 

IIH 
Input HIGH 

Vee = Max., VIN - 2.7 V 25 p.A Current 

Ise (Note 1) Output Short- Vee = Max., VOUT"; 0.0 V (Note 3) -20 -90 mA Circuit Current 

ICC 
Power Supply All inputs = GND 175 mA Current Vee = Max. 

VI 
Input Clamp Vee = Min., lIN = -18 mA -1.2 Volts Voltage 

I I Vo = Vee 40 

leEX 
Output Leakage Vee = Max. I I Vo = 2.4 V 40 p.A Current 'VG, =2.4 V (Note 1) I Vo = 0.4 V -40 

CIN Input Capacitance VIN = 2.0 V @ f - 1 MHz (Note 4) 4 

COUT 
Output VOUT = 2.0 V @ f = 1 MHz (Note 4) 8 

pF 
Capacitance 

Notes: 1. This applies to three-state devices only. 
2. These are absolute voltages with respect to ground pin and include all overshoots due to system and/or tester noise. Do not attempt to test 

these values without suitable equipment. . 
3. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
4. These parameters are not 100% tested, but are periodically sampled. 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST CIRCUITS KEY TO SWITCHING WAVEFORMS 

s.&!! V 
1 

51 

::S&!II!In 
~ 

OUtp_U...;t ..... __ -+ 

TC003442 

A. Output Load for all A - C tests 
except TGVQZ 

5.0 V 
1 

Sl 

OUtP:.:u~t ___ -+ 

TC003452 

B. Output Load for TGVQZ 

Notes: 1. All device test loads should be located within 2" of device output pin. 
2. Sl is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. 

Sl is closed for all other AC tests. 
3. Load capacitance includes all stray and fixture capacitance. 

WAVEFORM 

--.---H 

INPUTS 

MUST BE 
STEADY 

MAY CHANGE 
FROM H TO L 

MAY CHANGE 
FROM L TOH 

DON'T CARE; 
ANY CHANGE 
PERMITTED 

DOES NOT 
APPLY 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 

OUTPUTS 

WILLBE 
STEADY 

WILL BE 
CHANGING 
FROM H TOL 

WILLBE 
CHANGING 
FROML TOH 

CHANGING; 
STATE 
UNKNOWN 

CENTER 
LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 

KSOOO010 

"A" Version Standard Version 
COM'L MIL COM'L MIL 

Parameter Parameter 
M'ax. No. Symbol Description Min. Max. .-. Min • Max. Min. 

1 TAVaV Address Valid to Output Valid 35 45 55 70 Access Time 

2 TGVaZ Delay from Output Enable Valid to 20 25 25 30 Output Hi-Z 

3 TGVaV Delay from Output Enable Valid to 20 25 25 30 Output Valid 

See also Switching Test Circuits. 

Units 

ns 

ns 

ns 

Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 3.0 V 
using test load in A under Switching Test Circuits. 

2. TGVaZ is measured at steady state HIGH output voltage -0.5 V and steady state LOW output voltage + 0.5 V ouput levels using the 
test load in B under Switching Test Circuits. 

*See the last page of this spec for Group A Subgroup Testing information. 
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OUTPUTS 
~-07 

SWITCHING WAVEFORMS 

VALID ADDRESS 

VALID OUTPUT 

SUBGROUP A TESTING INFORMATION 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1, 2, 3 

VOL 1, 2, 3 

VIH 1, 2, 3 

VIL 1, 2, 3 

IlL 1, 2, 3 

IIH 1, 2, 3 

Isc 1,2,3 

Icc 1, 2, 3 

ICEX 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter 
Symbol Subgroups 

TAVQV 9, 10, 11 

TGVQZ 9, 10, 11 

TGVQV 9, 10, 11 

Functional 
Tests 7, a 

MILITARY BURN-IN 

VALID OUTPUT 

WF021260 

Military burn·in is in accordance with the current revisiQn of MIL·STD·aa3, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am27S32/27S33 
4,096-Bit (1024 x 4) Bipolar PROM 

DISTINCTIVE CHARACTERISTICS 

• High speed • Low-current PNP inputs 
• Highly reliable, ultra-fast programming Platinum-Silicide 

fuses 
• High-current open-collector and three-state outputs 
• Fast chip select 

• High programming yield 

GENERAL DESCRIPTION 

The Am27S32/27S33 (1024-words by 4-bits) is a Schottky 
TTL Programmable Read-Only Memory (PROM). 

This device is available in both open-collector (Am27S32) 
and three-state (Am27S33) output versions. These outputs 
are compatible with low-power Schotkky bus standards 

capable of satisfying the requirements of a variety of 
microprogrammable controls, mapping functions, code con­
version, or logic replacement. Easy word-depth expansion 
is facilitated by active LOW (~ & ~ output enables. 

BLOCK DIAGRAM 

64 X 64 

PROGRAMMABLE 
ARRAY 

4 - 1 of 16 MULTIPLEXERS 

03 

80006190 

PRODUCT SELECTOR GUIDE 

Open-Collector Am27S32A Am27S32 Part Number 

Three-State Am27S33A Am27S33 Part Number 

Address 35 ns 45 ns 55 ns ·70 ns 
Access Time 

Operating C M C M Range 
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· CONNECTION DIAGRAMS 
Top View 

DIp· 

~ ~ ~ 
u ... .jJ c 

AI vee 
AS A7 

A4 AI 
A, At 

A3 AI ") At 

AD QO Ao 00 

A1 Q1 A, He 

A2 Q2 -'3 01 

G1 Q3 

GND lii 
10 i Icr rS oro 

CDOOO721 CDOOO731 

* Also available in 18-pin Flatpack. Connections are identical to DIPs. 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

M 
A1 
A2 
A3 a; 
A4 
AS 
AI 'G2 
A7 
AI 
AI ao Q1 QZ Q3 

LS002500 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

A 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

P 

i 
1.-. ----- E. OPTIONAL PROCESSING 

Blank - Standard processing 
B" Burn·in 

'----------D. TEMPERATURE RANGE 
C - Commercial (0 to + 75°C) 

'--------------C. PACKAGE TYPE 
P - 18·Pin Plastic DIP (PO 018) 
o -18·Pin Ceramic DIP (CD 018) 
F -18·Pin Flatpack (CF 018) 
L .. 20·Pin Ceramic Leadless Chip Carrier (CL 020) 

'-----------------8. SPEED OPTION 
A .. 35 ns 

Blank" 55 ns 

'---A. DEVICE NUMBER/DESCRIPTION 
Am27S32/27S33 
1024 x 4 Bipolar PROM 
Am27S32 .. Open Collector 
Am27S33 .. Three State 

Valid Combinations 
AM27S32 

AM27S32A 

AM27S33 

AM27S33A 

PC, PCB, DC, 
DCB, FC, FCB, 
LC, LCB 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

i 
L..-. -----E. LEAD FINISH 

A = Hot Solder DIP 
C = Gold 

&...---------D. PACKAGE TYPE 
V = 18-Pin Ceramic DIP (CD 018) 
Y = 18-Pin Ceramic Flatpack (CF 018) 
2 = 20-Pin Ceramic Leadless Chip Carrier (CL 020) " 

'--------------C. DEVICE CLASS 
IB = Class B 

1...-----------------B. SPEED OPTION 
A = 45 ns 

Blank = 70 ns 

- A. DEVICE NUMBER/DESCRIPTION 
Am27S32/27S33 
1024 x 4 Bipolar PROM 
Am27S32 = Open Collector 
Am27S33 = Three State 

Valid Combinations 

AM27S32 

AM27S32A 

AM27S33 

AM27S33A 

IBVA, 
IBYA, 
IB2C 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 

PIN DESCRIPTION 

AO - Ag Address Inputs 
The 1 O-bit field presented at the address inputs selects one 
of 1024 memory locations to be read from. 

Qo - Q3 Data Output Port 
The outputs whose state represents the data read from the 
selected memory locations. 

G1,G2 Output Enable 
Provides direct control of the Q-output buffers. Outputs 
disabled forces all open-collector outputs to an OFF state 
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and all three-state outputs to a floating or high-impedance 
state. 

Enable = Gi . G2 
Disable = G1" • G2 

=G1 • G2 

VCC Device Power Supply Pin 
The most positive of the logic power supply pins. 

GND Device Power Supply Pin 
The most negative of the logic power supply pins. 

• 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 

Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature, T A .....•.••....•.•••.•.....••••...... 0 to + 75°C 

Power Applied .................................. - 55 to + 125°C Supply Voltage ••....•.••.....••.•.•....• +475 V to +5.25 V 
Supply Voltage ••.......•••••••......•••••...... -0.5 V to +7.0 V Military (M) Devices* 
DC Voltage Applied to Outputs Temperature, T C .••..••.••..•.•..••••..•....•• - 55 to + 125°C 

(Except During Programming) •.•.•.. -0.5 V to + VCC Max. Supply Voltage •••.•....••••.......••••..•. + 4.5 V to + 5.5 V 
DC Voltage Applied to Outputs 

During Programming ..•••••....•...•.•.•••......••......•... 21 V 
Operating ranges define those limits between which the Output Current into Outputs During 

Programming (Max Duration of 1 sec) •••••.......• 250 mA 
functionality of the device is guaranteed. 

DC Input Voltage ••••.••.•.....••••••......•••• -0.5 V to + 5.5 V 
*Military Product 100% tested at Tc = -55°C, 25°C, and DC Input Current .•...•...••••••......•••.••. -30 mA to + 5 mA 
125°C. 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Parameter Parameter 
Symbol Description Test Conditions Min. Typ. Max. Units 

VOH (Note 1) Output HIGH Vee" Min., IOH" -2.0 mA 2.4 Volts Voltage Y,N .. V,H or VIL 

VOL 
Output LOW Vee" Min., IOL -16 mA 0.45 Volts Voltage Y,N .. V,H or VIL 

VIH Input HIGH Level Guaranteed input logical HIGH 2.0 Volts voltage for all inputs (Note 2) 

V,L Input LOW Level Guaranteed input logical LOW 0.8 Volts voltage for all inputs (Note 2) 

I,L Input LOW 
Vee - Max., VIN" 0.45 V -0.250 mA Current 

I'H 
Input HIGH Vee .. Max., V,N" 2.7 V 25 vA Current 

Ise (Note 1) Output Short- Vee - Max., VOUT" 0.0 V (Note 3) -20 -90 mA Circuit Current 

Power Supply All inputs" GND, I COM'L 140 
lee mA Current Vee-Max. I MIL 145 

V, Input Clamp 
Vee - Min., liN" -18 mA -1.2 Volts Voltage 

I I Yo-Vee 40 

leEX 
Output Leakage Vee-Max. I I VO-2.4 V 40 vA Current ~-2.4 V (Note 1) I VO-0.4 mV -40 

C'N Input Capacitance VIN .. 2.0 V @ f .. 1 MHz (Note 4) 5 

COUT 
Output VOUT .. 2.0 V @ f .. 1 MHz (Note 4) 8 

pF 
Capacitance 

Notes: 1. This applies to three-state devices .only. 
2. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do not attempt 

to test these values without suitable equipment. 
3. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
4. These parameters are not 100% tested, but are periodically sampled. 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORM 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILL BE 
STEADY STEADY ---

VCC~o--- -- MAY CHANGE 
WILL BE 
CHANGING 

R, FROM H TO L FROMHTOL 
300 II 

OUTPUT~ lfIII1 MAY CHANGE 
WILL BE 

~I 
CHANGING FROM L TOH FROML TOH 

R2 
6000 

--- DON'T CARE; CHANGING; 
ANY CHANGE STATE 

-..: PERMITTED UNKNOWN 

TCOO0171 
CENTER 

H DOES NOT LINE IS HIGH 
APPLY IMPED~E 

"OFF"STATE 

KSOOO010 
Notes: 1. TAVaV is tested with switch S1 closed and CL = 50 pF. 

2. For open collector outputs, TGVaV and TGVaZ are tested with S1 closed to the 1.5 V output 
level. CL = 50 pF. 

3. For three-state outputs, TGVaV is tested with CL = 5 pF to the 1.5 V level; S1 is open for high 
impedance to HIGH tests and closed for high impedance to LOW tests. TGVaZ is tested with 
CL = 5 pF. HIGH to high-impedance tests are made with S1 open to an output voltage of steady 
state HIGH -0.5 V; LOW to high-impedance tests are made with S1 closed to the steady state 
LOW + 0.5 V level. 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 

"A" Version Standard Version 
COM'L MIL COM'L MIL 

Parameter Parameter 
No. Symbol Description Min. Max. Min. Max. Min. Max. Min. Max. Units 

1 TAVaV Address Valid to Output Valid 35 45 55 70 ns Access Time 

2 TGVaZ Delay from Output Enable Valid to 20 25 25 30 ns Output Hi-Z 

3 TGVaV Delay from Output Enable Valid to 20 25 25 30 ns Output Valid 

See also Switching Test Circuit 
Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V. and input pulse levels of 0 to 3.0 V, 

2. TGVaZ is measured at steady state HIGH output voltage -0.5 V and steady state LOW output voltage + 0.5 V output levels. 

*See the last page of this spec for Group A Subgroup Testing information. 

SWITCHING WAVEFORMS 

2[)( ADDRESS '\. )()()()()( / 
VALID ADDRESS XXX XXX 

AIZ) - AS ./XXXXx\. 

CD 
OUTPUTS 'Wi< V'N'I'\/ VALID OUTPUT 

HI-Z / VALID OUTPUT 
00 - 03 

~~ 
/xxx xx xx \.J'\.. 

® 
\ 

Gl. G2 
WF021250 

2-119 



GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1, 2, 3 

VOL 1, 2, 3 

VIH 1, 2, 3 

VIL 1, 2, 3 

IlL 1, 2, 3 

IIH 1, 2, 3 

ISC 1, 2, 3 

ICC 1, 2, 3 

ICEX 1, 2, 3 

SWITCHING CHARACTERISTICS 

No. 

2 

3 

Parameter 
Symbol 

TAVQV 

TGVaZ 

TGVQV 

Functional 
Tests 

MILITARY BURN-IN 

Subgroups 

9, 10, 11 

9, 10, 11 

9, 10, 11 

7,8 

Military burn-in is in accordance with the current revision of MIL-STO·883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMO's option. 
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Am27S35/ Am27S37 
8,192-Bit (1024 x 8) Bipolar Registered PROM 

with Programmable INITIALIZE Input 

DISTINCTIVE CHARACTERISTICS 

• Slim, 24-pin, 300-mil lateral center package occupies 
approximately 1/3 the board space required by standard 
discrete PROM and register 

• Consumes approximately 1/2 the power of separate 
PROM/register combination for improved system reli­
ability 

• Versatile programmable asynchronous or synchronous 
enable for simplified word expansion 

• Buffered common INITIALIZE input either asynchronous 
(Am27S35) or synchronous (Am27S37) 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields (typ. > 98 %) 

GENERAL DESCRIPTION 

The Am27S35 and the Am27S37 (1024-words by 8-bits) 
are fully decoded, Schottky array, TIL Programmable 
Read-Only Memories, (PROMs), incorporating D-type mas­
ter-slave data registers on chip. These devices have three­
state outputs compatible with low-power Schottky bus 
standards capable of satisfying the requirements of a 
variety of microprogrammable controls and state machines. 

These devices contain an 8-bit parallel data register in the 
array-to-output path which allows PROM data to be stored' 
while other data is being addressed .. This meets the 
requirements for pipelined microprogrammable control 

stores where instruction execute and instruction fetch are 
performed in parallel. 

To offer the system designer maximum flexibility, these 
devices contain both asynchronous (<3) and synchronous 
(Gs) output enables. 

These devices contain a single pin initialize function capa­
ble of loading any arbitrary microinstruction for system 
interrupt or initialization. On the Am27S35 this function 
operates asynchronously, independent of clock. The 
Am27S37 provides synchronous operation of this function. 

Upon power-up the outputs (00 - 07) will be in a floating or 
high-impedance state. 

BLOCK DIAGRAM 

8D006351 

PRODUCT SELECTOR GUIDE 

Part Number Asynchronous Initialize Am27535A Am27535 

Part Number Synchronous Initialize Am27S37A Am27S37 

Address Setup Time 35 ns I 40 ns 40 ns I 45 ns 

Clock-to-output Delay 20 ns I 20 ns 25 ns I 30 ns 

Operating Range C I M C I M 

~ Amendment 
C 10 
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CONNECTION DIAGRAMS 
Top View 

DIP* 

I c ~ V I 01 -l C i .J -l 01 
Vee 

At As As 
A.. tI 

At A. II 
a A, 

At 17Iii 
He 

A, iiii At tIS 

A. CiS A. 

... Ao NC 
0, 

~c He 
NC Q r 0, 

o. 0, 
0, Q. Q, 

O. 
o. Do 

03 a ,; a i ,; o· a a a a a 
CDOOO741 CDOOO751 CDOO9620 

• Also available in 24·pin Flatpack. 
Connections identical to DIPs. 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

LS000172 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD standard products are available in several packages and operating, ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

A 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 
F. Alternate Packaging Option 

C B -S 9-

L= F. ALTERNATE PACKAGING OPTION 
-s - 28-1'10 Cen>mic eo ...... ct>p 

. Carrier (CL T028) 

E. OPTIONAL PROCESSING 
Blank - Standard processing 

B - Burn-in 

'------------ D. TEMPERATURE RANGE 
C - Commercial (0 to + 75°C) 

'--------------- C. PACKAGE TYPE 
P - 24-Pin Plastic DIP (PD3024) 
o - 24-Pin Ceramic DIP (CD3024) 
L - 32-Pin Rectangular Ceramic Leadless Chip 

Carrier (CLR032) 

'------------------- B. SPEED OPTION 
A - 35 ns setup time/20 ns clock-to-output 

Blank - 40 ns setup time/25 ns clock-to-output 

'---- A. DEVICE NUMBER/DESCRIPTION 
Am27S35/ Am27S37 
rt!J1~&~I~~1024X8) Bipolar Registered PROM with Programmable 

I ~~ . 
Am27S35 = Asynchronous Initialize 
Am27S37 - Synchronous Initialize 

Valid Combinations 
Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 

AM27S35 

AM27S35A 

AM27S37 

AM27S37A 

DC, DCB, PC, 
PCB, LC, LCB, 
LC-S. LCB-S 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

-~ 

t'--_____ E. LEAD FINISH 
A .. Hot Solder DIP 
C-Gold 

'----------D. PACKAGE TYPE 
l = 24-Pin Ceramic DIP (CD3024) 
U = 32-Pin Rectangular Ceramic leadless 

Chip Carrier (ClR032) 
3 - 2B-Pin Ceramic leadless Chip 

Carrier (Cl T02B) 
K .. 24-Pin Flatpack (CFM024) 

'-------------C_ DEVICE CLASS 
IB .. Class B 

'------------------B. SPEED OPTION 
A .. 40 ns setup time/25 ns clock-to-output 

Blank - 45 . ns setup time/30 ns clock-to-output 

- A. DEVICE NUMBER/DESCRIPTION 
Am27S351 Am27S37 
B.192-Bit (1024 x B) Bipolar Registered PROM with Programmable TNiTiADZE: Input 
Am27S35 - Asynchronous Initialize 
Am27S37 .. Synchronous Initialize 

Valid Combinations 
Valid Combinations Valid Combinations list configurations planned to be 

supported in volume for this device_ Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations_ 

AM27S35 

AM27S35A 

AM27S37 

AM27S37A 

IBLA. IBKA 
IBUC. IB3C 
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PIN DESCRIPTION 

AO - Ag Address Inputs 
The 10-bit field presented at the address inputs selects one 
of 1024 memory locations to be read from. 

K Clock 
The clock is used to load data into the parallel registers from 
the memory array. Data transfer occurs on the LOW-to­
HIGH transition of K. 

Qo - Q7 Data Output Port 
Parallel data output from the pipeline register. The disabled 
state of these outputs is floating or high impedance. 

G Asynchronous Output Enable 
Provides direct control of the O-output, three-state drivers 
independent of K. 

Gs Synchronous Output Enable 
Controls the state of the O-output, three-state drivers in 
conjunction with K. This is useful where more than one 
registered PROM is bussed together for word-depth 

FUNCTIONAL DESCRIPTION 

The Am27S35A135 and Am27S37 Al37 are Schottky TTL 
programmable read only memories (PROMs) incorporating 
true D-type, master-slave data registers on chip. These 
devices feature the versatile 1024-word by a-bit organization 
and are available with three-state outputs. Designed to opti­
mize system performance, these devices also substantially 
reduce the cost and size of pipelined microprogrammed 
systems and other designs where accessed PROM data is 
temporarily stored in a register. Th~ Am27S35A135 and 
Am27S37 Al37 also offer maximum flexibility for memory 
expansion and data bus control by providing both synchro­
nous and asynchronous output enables. 

When Vee power is first applied, the synchronous enable (Gs) 
flip-flop will be in the set condition causing the outputs 
(00-07) to be in the OFF or high-impedance state. Reading 
data is accomplished by first applying the binary word address 
to the address inputs (Ao-Ag) and a logiC LOW to the 
synchronous enable (Gs). During the address setup time, 
stored data is accessed and loaded into the master flip-flops 
of the data register. Since the synchronous enable setup time 
is less than the address setup requirement, additional decod­
ing delays may. occur in the enable path without reducing 
memory performance. Upon the next LOW-to-HIGH transition 
of the clock (K), data is transferred to the slave flip-flops which 
drive the output buffers. Providing the asynchronous enable 
(<3) is also LOW, stored data will appear on the outputs 
(00-07). If (Gs) is HIGH when the positive clock edge occurs, 
outputs go to the OFF or high-impedance state regardless of 
the value of (<3). The outputs may be disabled at any time by 
switching (<3) to a HIGH level. Following the positiv~ clock 
edge, the address and synchronous enable inputs are free to 
change; changes will not affect the outputs until another 
positive clock edge occurs. This unique feature allows the 
PROM decoders and sense amplifiers to access the next 
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expansion. In this case, the enable becomes the most 
significant address bit and, as such, must be synchronized 
with the data. 

Asynchronous Initialize (Am27S35) 
Control pin used to initialize the output data registers from a 
programmable word independent of K. This can be used to 
generate any arbitrary microinstruction for system interrupt 
or initialization. 

is Synchronous Initialize (Am27S37) 
Control pin used to initialize the output data registers from a 
programmable word in conjunction with K. This can be used 
to generate any arbitrary microinstruction for system 
interrupt or initialization. 

Vee Device Power Supply Pin 
The most positive of the logic power supply pins. 

GND Device Power Supply Pin 
The most negative of the logic. power supply pins. 

location while previously addressed data remains stable on 
the outputs. For less complex applications either enable may 
be effectively eliminated by tying it to ground. 

These devices also contain a built-in initialize function. When 
activated, the initialize control input (i) causes the contents of 
an additional (1025th) a-bit word to be loaded into the on-chip 
register. This extra word is user programmable. Since each bit 
is individually programmable, the initialize function can be 
used to load any desired combination of HIGHs and LOWs 
into the register. In the unprogrammed state, activating i will 
perform a register CLEAR (all outputs LOW). If all bits of the 
initialize word are programmed, activating i performs a register 
PRESET (all outputs HIGH). 

This ability to tailor the initialize outputs to the system 
requirements simplifies system design and enhances perfor­
mance. The initialize function is useful during power-up and 
timeout sequences. This flexible feature can also facilitate 
implementation of other sophisticated fynctions such as a 
built-in "jump-start" address. 

The Am27S35A135· has an asynchronous initialize input (i). 
Applying a LOW to the i input causes an immediate load of the 
programmed initialize word into the slave flip-flops of the 
register independent of all other inputs (including K). The 
initialize data will appear at the device outputs after the 
outputs are enabled by bringing the asynchronous enable (<3) 
LOW. 

The Am27S37 Al37 has a synchronous is input. Applying a 
LOW to the is input causes an immediate load of the 
programmed initialize word into the master flip-flops of the 
register only independent of all other inputs (including K). To 
bring this data to the device outputs, the synchronous enable 
(<38) should be held LOW until the next LOW-to-HIGH 
transition of the clock (K). Following this, the data will appear 
on the outputs after the asynchronous enable (<3) is brought 
LOW. 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature, T A ..•.......•...•.•................•. 0 to + 75°C 

Power Applied .................•.•.•............ -55 to + 125°C Supply Voltage ..•..........•...•....... + 4.75 V to + 5.25 V 
Supply Voltage ..............•.•.•.............. -0.5 V to + 7.0 V 

Military (M) Devices* 
DC Voltage Applied to Outputs 

Temperature, Te ......••...........•.•..•....• -55 to +125°C 
(Except During Programming) ...•... -0.5 V to + Vee Max. 

Supply Voltage •••.••.•........•..•••.•.••. + 4.5 V to + 5.5 V 
DC Voltage Applied to Outputs 

During Programming ........................................ 21 V 
Operating ranges define those limits between which the Output Current into Outputs During 

Programming (Max. Duration of 1 sec) ....•.•.•... 250 mA functionality of the device is guaranteed. 

DC Input Voltage ...•.•..•.•..................• -0.5 V to + 5.5 V *Military product 100% tested at Te=+25°C, +125°C, 
DC Input Current ....••...............••.•... -30 mA to + 5 mA and -55°C. 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Parameter Parameter 
Symbol Description Test Conditions Min. Typ. Max. Units 

VOH 
Output HIGH Vee" Min., IOH - -2.0 mA 2.4 Volts Voltage VIN - VIH or Vil 

VOL 
Output LOW Vce" Min., IOl -16 mA 0.50 Volts Voltage VIN - VIH or Vil 

VIH Input HIGH Level Guaranteed input logical HIGH 2.0 Volts voltage for all inputs (Note 1) 

Vil Input LOW Level Guaranteed input logical LOW 0.8 Volts voltage for all inputs (Note 1) 

III 
Input LOW Vee = Max., VIN '" 0.45 V -0.250 mA Current 

IIH 
Input HIGH Vee - Max., VIN .. Vee 40 vA Current 

Ise 
Output Short Vee" Max., VOUT" 0.0 V (Note 2) -20 -90 mA Circuit Current 

ICC 
Power Supply All inputs" GND, Vec" Max. 185 mA Current 

VI Input Clamp Vee-Min., IIN--18 mA -1.2 Volts Voltage 

Output Leakage Vec-Max. I Vo-Vee 40 
leEX Current ~=2.4 V I VO" 0.4 V -40 vA 

CIN Input Capacitance VIN .. 2.0 V @ f .. 1 MHz (Note 3) 5 

COUT 
Output VOUT = 2.0 V @ f = 1 MHz (Note 3) 12 

pF 
Capacitance 

Notes: I .. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do not attempt 
to test these values without suitable equipment. 

2. Only one output should be shorted at a time. Duration of the short circuit test should not be more than one second. 
3. These parameters are not 100% tested, but are periodically sampled. 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST CIRCUITS KEY TO SWITCHING WAVEFORMS 

S.1ll V 
1 

91 

OUtp_u_t_---+ 

i'"'" : ... n 
-: -.: 

TCO03442 

A. Output Load for All AC Tests 
Except TGHQZ and TKHQZ 

S.1ll V 
1 

91 

3IlJIllO 

OUtP;.;:U...;;t_---+ 

*Spf" :601ll0 

~ 

TC003452 

B. Output Load for TGHQZ and TKHQZ 

WAVEFORM 

--
JJJJJJ 

--H 

Notes: 1. All device test loads should be located within 2" of device output pin. 

INPUTS OUTPUTS 

MUST BE Will BE 
STEADY STEADY 

MAY CHANGE WILL BE 

FROM H TO L CHANGING 
FROM H T.,o L 

MAY CHANGE WILL BE 
CHANGING FROM L TOH FROM L TOH 

DON'T CARE; CHANGING; 
ANY CHANGE STATE 
PERMITTED UNI<:NOWl'I 

CENTER 
DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF"STATE 

KSOOOO10 

2. S1 is open for Output Data HIGH to Hi·Z and Hi·Z to Output Data HIGH tests. S1 is closed for 
aU other AC tests. 

3. Load capacitance includes all stray and fixture capacitance. 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 1)* 

Parameter Parameter 
"A" Version Standard Version 

No. Symbol Description Min. Max. Min. Max. Units 

Address to K HIGH Setup COM'L 35 40 
1 TAVKH ns Time MIL 40 45 

Address to K HIGH Hold COM'L 0 0 
2 TKHAX Time ns 

MIL 0 0 

Delay from K HIGH to COM'L 20 25 
3 TKHOVl Output Valid, for initially ns active outputs (HIGH or 

LOW) MIL 25 30 

TKHKL K Pulse Width (HIGH or COM'L 20 20 
4 ns TKLKH LOW) MIL 20 20 

Asynchronous Output Enable COM'L 25 30 
5 TGLOV LOW to Output Valid (HIGH ns 

or LOW) (See Note 3) MIL 30 35 

Asynchronous Output Enable COM'L 25 30 
6 TGHOZ HIGH to Output Hi-Z ns 

(See Notes 2 & 3) MIL 30 35 

Gs to K HIGH Setup Time COM'L 15 15 
7 TGSVKH ns (See Note 4) MIL 15 15 

Gs to K HIGH Hold Time COM'L 5 5 
8 TKHGSX ns (See Note 4) MIL 5 5 

Delay from K HIGH to COM'L 25 30 
9 TKHOV2 Output Valid, for initially Hi- ns 

Z outputs (See Note 4) MIL 30 35 

Delay from K HIGH to COM'L 25 30 
10 TKHOZ Output Hi-Z (See Notes 2 & ns 

4) MIL 30 35 

Delay from i LOW to Output COM'L 30 35 
11 TILOV Valid (HIGH or LOW) (See ns 

Note 5) MIL 35 40 

Asynchronous i Recovery COM'L 20 20 
12 TIHKH ns Time (See Note 5) MIL 20 25 

Asynchronous j Pulse Width COM'L 25 25 
13 TILIH ns (See Note 5) MIL 30 30 

IS to K HIGH Setup Time COM'L 25 30 
14 TISVKH ns (See Note 6) MIL 30 35 

IS to K HIGH Hold Time COM'L 0 0 
15 TKHISX ns (See Note 6) MIL 0 0 

See also Switching Test Circuits. 
Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 

3.0 V using test load in A under Switching Test Circuits. 
2. TGHOZ and TKHOZ are measured at steady state HIGH output voltage -0.5 V and steady state LOW output voltage + 0.5 V 

output levels using the test load in B under Switching Test Circuits. 
3. Applies only when Asynchronous Enable.@ function is used. 
4. Applies only when Synchronous Enable (Gs) function is used. 
5. Applies only to the Am27S35 (Asynchronous Initialize f.B) version. 
6. Applies only to the Am27S37 (Synchronous Initialize (S» version. 

*See the last page of this spec for Group A Subgroup Testing information. 
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CLOCt( 
t( 

ADDRESS 
AIZ) - AS 

OUTPUTS 
0el - 07 

OUTPUT ENABLE 
G 

CLOO< 
I( 

ADDRESS 
A0 - Ag 

OUTPUT ENABLE 
GS 

SWITCHING WAVEFORMS (Cont'd.) 

VALID OUTPUT 

- -------'p® 
WF021580 

Timing Set 1. Using Asynchronous Enable 

WF021611 

Timing Set 2. Using Synchronous Enable 
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CLOCI( 
I( 

ADDRESS 
Ae> - AS 

INITIALIZE 
i 

CLOCK 
I( 

ADDRESS 
A0 - AS 

INITIALIZE: 

IS 

SWITCHING WAVEFORMS 

VALID OUTPUT 

Timing Set 3. Using Asynchronous Initialize 
Am27S35 Only 

. VALl D OUTPUT 

VALID OUTPUT 

Timing Set 4. Using Synchronous Initialize 
Am27S37 Only 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1, 2, 3 

VOL 1, 2, 3 

V,H 1, 2, 3 

V,L 1, 2, 3 

I,L 1, 2, 3 

I'H 1, 2, 3 

Isc 1, 2, 3 

Icc 1, 2, 3 

'CEX 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter Parameter 
No. Symbol Subgroups No. Symbol Subgroups 

1 TAVKH 9, 10, 11 9 TKHQV2 9, 10, 11 

2 TKHAX 9, 10, 11 10 TKHQZ 9, 10, 11 

3 TKHQV1 9, 10, 11 11 TILQV 9, 10, 11 

4 
TKHKL 

9, 10, 11 12 TIHKH 9, 10, 11 
TKLKH 

5 TGLQV 9, 10, 11 13 TILIH 9, 10, 11 

6 TGHQZ 9, 10, 11 14 TISVKH 9, 10, 11 

7 TGSVKH 9, 10, 11 15 TKHISX 9, 10, 11 

B TKHGS)( 9, 10, 11 
Functional 

7,8 
Tests 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STO-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMO's option. 
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Am27S41/27PS41 
16,384-Bit (4,096 x 4) Bipolar PROM 

DISTINCTIVE CHARACTERISTICS 

• Ultra-fast access time" A" version (35 ns Max.) - Fast 
access time Standard version (50 ns Max.) - allow 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields (typ > 98 %) 

• AC performance is factory tested utilizing programmed 
test words and columns 

• Voltage and temperature compensated providing ex­
tremely flat AC performance over military range 

• Member of generic PROM series utilizing standard 
programming algorithm 

GENERAL DESCRIPTION 

The Am27S41 (4,096-words by 4-bits) is a Schottky TTL 
Programmable Read-Only Memory (PROM). 

This device has three-state outputs compatible with low­
power Schottky bus standards capable of satisfying the 
requirements oLa variety of microprogram mabie controls, 

mapping functions, code conversion, or logic replacement. 
Easy-word depth expansion is facilitated by active LOW 
(G1 & (32) output enables. 

This device is also offered in a power-switched version, the 
Am27PS41. 

BLOCK DIAGRAM 

128 X 128 

PROGRAMMABLE 
ARRAY 

4 - 1 of 32 MULTIPLEXERS 

*E nomenclature applies only to Am27PS power-switched versions. 

PRODUCT SELECTOR GUIDE 

Part Number 27541A 27541 

Address Access 35 ns 50 ns 50 ns 65 ns Time 

Operating Range C M C M 
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03 

80006330 

27P541 

50 ns 65·ns 

C M 

Amendment 
10 



CONNECTION DIAGRAMS 
Top View 

A. Vee 

A7 Ag 

~ A,o 

As An 

A4 G2 
A3 G1 
A2 Qo 

A, Q, 

Ao Q2 

GND Q3 

CDOOO411 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

All 

O1/El­
Q2/E;-

LS00004l 

*E nomenclature applies only to Am27PS power-switched versions. 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

~741 

B. Speed Option (if applicable). 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

..e.. ... I _____ E. OPTIONAL PROCESSING 

Blank - Standard processing 
B - Burn-In 

'----------D. TEMPERATURE RANGE 
C - Commercial (0 to + 75°C) 

'-------------c. PACKAGE TYPE 
P - 20-Pin Plastic DIP (PO 020) 
0- 20-Pin Ceramic DIP (CD 020) 

L--_______________ ,_ B. SPEED OPTION 

A - 35 ns 
Blank - 50 ns 

'--A. DEVICE NUMBER/DESCRIPTION 
Am27S41 
16,384-Bit (4,096 x 4) Bipolar PROM 
Am27PS41 
Power-Switched 16,384-Bit (4,096 x 4) Bipolar PROM 

Valid Combinations 

AM27S41 

AM27S41A PC, PCB, 
DC, DCB AM27PS41 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

..6M,g7 41 -~ 

t'--____ E. LEAD FINISH 
A - Hot Solder DIP 

~---------D.PACKAGETYPE 
R .. 20-Pin Ceramic DIP (CD 020) 

~-----------c. DEVICE CLASS 
/B" Class B 

'-----------------8. SPEED OPTION 
A-50 ns 

Blank = 65 ns 

'---A. DEVICE NUMBER/DESCRIPTION 
Am27S41 
16,384-Bit (4,096 x 4) Bipolar PROM 
Am27PS41 
Power-Switched 16,384·Bit (4,096 x 4) Bipolar PROM 

Valid Combinations 

AM27S41 

AM27S41A /BRA 

AM27PS41 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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PIN DESCRIPTION 

AO-A11 Address Inputs 
The 12-bit field presented at the address inputs selects one 
of. 4,096 memory locations to be read from. 

00 - 03 Data Output Port 
The outputs whose state represents the data read from the 
selected memory locations. 

G1, G2 Output Enable 
Provides direct control of the Q-output, three-state buffers. 

-Outputs disabled forces all outputs to a. floating or high-

FUNCTIONAL DESCRIPTION 

Power Switching 

The Am27PS41 is a power-switched device. When the chip is 
selected, important internal currents increase from small idling 
or standby values to their larger selected values. This transi­
tion occurs very rapidly, meaning that access times from the 
powered-down state are only slightly slower than from the 
powered-up state. Deselected, Icc is reduced to half its full 
operating amount. Due to this unique feature, there are special 
considerations which should be followed in order to optimize 
performance: 

impedance state. On power-switched version, the disabled 
state reduces the Icc to ICCD. -

Enable = G1 -G2 

Disable = G'1- G2 
=G1- G2 

V cc Device Power Supply Pin 
The most posi~;ve of the logic power supply pins. 

. GND Device Power Supply Pin 
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The most negative of the logic power supply pins. 

1. When the Am27PS41 is selected by a low level on E1, a 
current surge is placed on the VCC supply due to the power­
up feature. In order to minimize the effects of this current 
transient, it is recommended that a 0.1 ,.,.f ceramic capacitor 
be connected from pin 20 to pin 10 at each device. (See 
Figure 1.) 

2. Address access time (TAVQ1) can be optimized if a chip 
enable set-up time (TEVAV) of greater than 25 ns is 
observed. Negative set-up times on chip enable 
(TEVAV < 0) should be avoided. (For typical and worse 
case characteristics, see Figures 2A and 2B.) 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 

Storage Temperature ............................ - 65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ..................................... : .. 0 to +75°C 

Power Applied .................................. - 55 to + 125°C Supply Voltage ......................... +4.75 V to +5.25 V 
Supply Voltage ................................. -0.5 V to +7.0 V Military (M) Devices 
DC Voltage Applied to Outputs Temperature ................................... -55 to + 125°C 

(Except During Programming) ....... -0.5 V to + VCC Max. Supply Voltage ............................ + 4.5 V to + 5.5 V 
DC Voltage Applied to Outputs 

During Programming ........................................ 21 V Operating ranges define those limits between which the 
Output Current into Outputs During functionality of the device is guaranteed. 

Programming (Max. Duration of 1 sec) ••.....•.••. 250 mA 
DC Input Voltage ............................. -0.5 V to + 5.5 V Military Products 100% tested at case temperature 
DC Input Current ............................ -30 rnA to + 5 mA -55°C, + 25°C, 125°C 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Parameter Parameter 
Symbol Description Test Conditions Min. Typ. Max. Units • VOH 

Output HIGH Vcc - Min., IOH - -2.0 mA 2.4 Volts Voltage VIN - VIH or VIL 

Output LOW VCC - Min., IOL - 16 mA COM'L 0.45 
VOL, Volts Voltage VIN - VIH or VIL MIL 0.50 

VIH Input HIGH Level Guaranteed input logical HIGH voltage for all 2.0 Volts 
<-

inputs (Note 3) 

VIL Input LOW Level Guaranteed input logical LOW voltage for all 0.8 Volts inputs (Note 3) 

IlL 
Input LOW Vcc - Max., VIN - 0.45 V -0.250 mA Current 

IIH 
Input HIGH 

Vee - Max., VIN - VCC 40 p.A 
Current 

Output Short VCC - Max., VOUT - 0.0 V COM'L -20 -90 
ISC mA Circuit Current (Note 1) MIL -15 -90 

Power Supply COM'L 165 
lee Vce - Max. All inputs - 0.0 V mA Current MIL 170 

ICCD 
Am27PS Version Power VCC" Max. 85 mA Down Supply Current VE1 - 2.4 V, All other inputs" 0.0 V 

VI 
Input Clamp Vcc-Min., IIN--18 mA -1.2 Volts Voltage 

Output Leakage Vce-Max. Vo-Vee 40 
ICEX Current ~-2.4 V VO-O.4 V -40 

p.A 

CIN Input Capacitance VIN - 2.0 V @ f - 1 MHz (Note 2) 5.0 

COUT 
Output VOUT - 2.0 V @ f - 1 MHz (Nole 2) 8.0 

pF 
Capacitance 

Notes: 1, Not more than one output should be shorted at a time. Duration of the short circuit test should not be more than one second. 
2. These parameters are not 100% tested, but are periodically sampled. 
3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do not attempt 

to test these values without suitable equipment. 

*See the last page of this spec for Group A Subgroup Testing information. 
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TYPICAL DC and AC OPERATING CHARACTERISTICS 
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Typical Icc Current Surge without 0.1 mF 
(ICC Is Current Supplied by Vcc Power Supply) 
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Figure 1. Icc Current 
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Figure 2A. TAVQV1 versus TEVAV 
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORMS 

WAVEFORM INPUT$ OUTPUTS 

---
MUST BE WILL BE 
STEADY STEADY ---

VCc~o-- -- MAY CHANGE WILL BE 
CHANGING 

R1 
FROM H TO l 

FROMH TOl 
30011 

OUTPUT~ llII/J MAY CHANGE 
WILL BE 

~f 
FROM L TOH CHANGING 

FROM L TOH 

Ra 
1000 -- CON'TCARE; CHANGING; 

--:: 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

TCOOO171 

H 
CENTER 

DOES NOT lINE IS HIGH 
APPLY IMPEDANCE 

"OFF"STATE • 
KSOOO010 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified· 

27S Version 27PS Version 

COM'L MIL COM'L MIL 
Parameter Parameter 

No. Symbol Description Version Min. Max. Min. Max. Min. Max. Min. Max. Units 

A 35 50 
1 TAVQV Address Valid to Output Valid Access Time STD 50 65 50 65 ns 

A 25 30 
2 TGVaZ Delay from Output Enable Valid to Output Hi·Z STD 25 30 25 30 ns 

A 25 30 
3 TGVaV Delay from Output Enable Valid to Output Valid STD 25 30 60 65 ns 

Power Switched Address Valid to Output Valid A 60 65 
4 TAVaVl ns Access Time (Am27PS Versions only) STD 80 90 

See Switching Test Circuit. 

Notes: 1. TAVaV is tested with switch S1 closed and CL - 5 pF. TEVAV is defined as chip enable setup time. 
2. For the three-state output, TGVaZ is tested with CL - 5 pF to the 1.5 V level; S1 is open for high-impedance to HIGH tests and closed for 

high-impedance to LOW tests. TGVaV is tested with CL - 5 pF. HIGH to high-impedance tests are made with 51 open to an output voltage 
of steady state HIGH -0.5 V; LOW to high-impedance tests are made with 51 closed to the steady state LOW + 0.5 V level. 

·See the last page of this spec for Group A Subgroup Testing information. 

SWITCHING WAVEFORMS 

T~UEU TEUAU J 

.2ID ADDRE:SS V txxxxx/ UALID ADDF(ESS xxxxx 
AeJ - All 1\ ./ JVVV..A \. 

CD 
OUTPUTS \.xxx XxXxXxX/' ( VALID OUTPUT 

HI-Z L VALID OUTPUT 
0eJ - Q3 

xxx 

~ 
/XXX xxxx\.I 

® 
~ 
I \ 

Gl/El. Ga/E:a J 1\ 
WF021670 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1,2,3 

VOL 1,2,3 

VIH 1,2, 3 

VIL 1, 2, 3 

IlL 1, 2, 3 

IIH 1, 2, 3 

Isc 1, 2, 3 

IcC 1, 2, 3 

ICEX 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter 
No. Symbol Subgroups 

1 TAVQV 9, 10, 11 

2 TGVQZ 9, 10, 11 

3 TGVQV 9, 10, 11 

4 TAVQV1 9, 10, 11 

Functional 
7,8 

Tests 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am27S43 
32,768-Bit (4096 x 8) Bipolar PROM 

DISTINCTIVE CHARACTERISTICS 

• Ultra-fast access time 
• Voltage and temperature compensated providing ex­

tremely flat AC performance over military range 

• Platinum-Silicide fuses guarantee high reliability. fast 
programming and exceptionally high programming 
yields (typ> 96%) 

GENERAL DESCRIPTION 

The Am27S43 (4096-words by 6-bits) is a Schottky TTL 
Programmable Read-Only Memory (PROM). 

This device has three-state outputs compatible with low­
power Schottky bus standards capable of satisfying the 
requirements of a variety of microprogram mabie controls. 

BLOCK DIAGRAM 

128 X 256 

PROGRAMMABLE 
ARRAY 

8 - 1 of 32 MULTIPLEXERS 

00 01 02 ~ 04 Os 06 07 

80006310 

PRODUCT SELECTOR GUIDE 

Part Number 27S43A 27543 

Address 40 ns 55 ns 55 ns 65 ns Access Time 

Operating 
Range • C M C M 
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CONNECTION DIAGRAMS 
Top View 

DIP* 

~ .f K K I K ~ 

~ ~ c i! oJ ~ ~ 

'" Vee 

At At 
At At 

At At ... Ate ... A" 

At A .. As lie "- if, 

AI 0; At i; ... A,. 

AI An 
At At, A. O. 

A, 0. 

At Or At .. "- He 

Qo III lie 0, 

Os Os Qo 0, o. o. 
0. 0. 0, CIt - Os 0 o· i i! 0 o· o' 

CDOOO501 " II I " II I I CDOO9490 

CDOOO511 

* Also available in 24·Pin Flatpack. Connections identical to DIPs. 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

.. Aa .. A1 .. A2 
Oli!) . .. A3 

.. 
01 .. 

A4 
02 .. As 

.. 
03 . .. AS 

.. 
04 

A7 
05 .. .. AS .. 
06 .. 

-"" AS .. 
07 .. Alel .. .. AU .. Gi .. 

-"" G2 .. 
LS002401 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) 
is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 
F. Alternate Packaging Option 

B -5 

[ [ F. ALTERNATE PACKAGING OPTION 
- S .. 28-Pin Ceramic lead less Chip 

Carrier (Cl T028) 

E. OPTIONAL PROCESSING 
Blank" Standard processing , 

B - Burn-in 

1--__________ D. TEMPERATURE RANGE 

C = Commercial (0 to + 75°C) 

1..-_____________ C. PACKAGE TYPE 

P .. 24-Pin Plastic DIP (PO 024) 
o .. 24-Pin Ceramic DIP (CD 024) 
l - 32-Pin Ceramic leadless Chip 

Carrier (ClR032) 

'-------------------- B. SPEED OPTION 
A=40 ns 

Blank co 55 ns 

'--- A. DEVICE NUMBER/DESCRIPTION 
Am27S43 
32,768-Bit (4,096 x 8) Bipolar PROM 

Valid Combinations 

t--..;...;A""'M=27;..;;5;...:.43"'-__ ---i1 DC, DCB, PC, PCB, 

AM27543A I tg:S~C~CB_S 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

A 

t .... _____ E• LEAD FINISH 
A - Hot Solder DIP 
C-Gold 

'----------0. PACKAGE TYPE 
J - 24·Pin Ceramic DIP (CD 024) 
K - 24·Pin Ceramic Flatpack (CFM024) 
U - 32·Pin Ceramic leadless Chip Carrier (ClR032) 
3 - 28·Pin Ceramic leadless Chip Carrier (Cl T028) 

'------------C. DEVICE CLASS 
IB -Class B 

1.----------------8. SPEED OPTION 
A-55 ns 

Blank -65 ns 

- A. DEVICE NUMBER/DESCRIPTION 
Am27S43 
32,768-Bit (4,096 x 8) Bipolar PROM 

Valid Combinations 

AM27S43 I IBJA, IBKA, 
AM27S43A I IBUC, IB3C 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
.sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 

PIN DESCRIPTION 

AO - A11 Address (Inputs) 
The 12-bit field presented at the address inputs selects one 
of 4,096 memory locations to be read from. 

Qo - Q7 Data Output Port 
The outputs whose state represents the data read from the 
selected memory locations. These outputs are three-state 
buffers which when disabled are in a floating or' high­
impedance state. 

G1.G2 Output Enable (Input) 
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Provides direct control of the Q-output, three-state buffers. 
Outputs disabled forces all outputs to to a floating or high­
impedance state. 

Enable = Gj • G2 

Disable = G1 . G2 
=G1'~ 

Vce Device Power Supply Pin 
The most positive of the logic power supply pins. 

GND Device Power Supply Pin 
The most negative of the logic power supply pins. 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature, T A ................................... 0 to + 75°C 

Power Applied .....•............................ - 55 to + 125°C Supply Voltage ......................... +4.75 V to +5.25 V 
Supply Voltage ................................. -0.5 V to +7.0 V Military (M) Devices * 
DC Voltage Applied to Outputs Temperature, T e .............................. - 55 to + 125°C 

(Except During Programming) ....... -0.5 V to + Vee Max. Supply Voltage ............................ + 4.5 V to + 5.5 V 
DC Voltage Applied to Outputs 

During Programming ........................................ 21 V 
Operating ranges define those limits between which the Output Current into Outputs During 

Programming (Max. Duration of 1 sec) ............ 250 mA functionality of the device is guaranteed. 

DC Input Voltage .............................. -0.5 V to + 5.5 V 
DC Input Current ............................ -30 mA to + 5 mA *Military Product 100% tested at ITe = + 25°C, + 125°C, 

Stresses above those listed under ABSOLUTE MAXIMUM and -55°C. 

RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. • 
DC CHARACTERISTICS over operating range unless otherwise specified* 

Parameter Parameter 
Symbol Description Test Conditions Min. Typ. Max. Units 

VOH 
Output HIGH Vee - Min., IOH - -2.0 rnA 2.4 Volts Voltage VIN - VIH or VIL 

VOL 
Output LOW Vee" Min., IOL -16 rnA 0.50 Volts Voltage VIN - VIH or VIL 

VIH Input HIGH Level Guaranteed input logical HIGH 2.0 Volts voltage for all inputs (Note 1) 

VIL Input LOW Level Guaranteed input logical LOW 0.8 Volts voltage for all inputs (Note 1) 

IlL 
Input LOW 

Vee - Max., VIN - 0.45 V -0.250 rnA Current 

IIH 
Input HIGH 

Vee - Max., VIN - Vee 40 p.A 
Current 

Ise 
Output Short 

Vee - Max., VOUT - 0.0 V (Note 2) -15 -100 rnA Circuit Current 

Power Supply All inputs .. GND, I COM'L 185 
ICC rnA Current Vee-Max. I MIL 185 

VI 
Input Clamp 

Vee - Min., liN - -18 rnA -1.2 Volts 
Voltage 

Output Leakage Vee-Max. I Vo -Vee 40 
leEX Current ~-2.4 V I VO-O.4 V -40 

p.A 

CIN Input Capacitance VIN - 2.0 V @ f - 1 MHz (Note 3) 5.0 

COUT 
Output 

VOUT - 2.0 V @ f - 1 MHz (Note 3) 8.0 
pF 

Capacitance 

Notes: 1. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do 
not attempt to test these values without suitable equipment. 

2. Not more than one output should be shorted at a time. Duration of the short Circuit test should not be more than one second. 
3. These parameters are not 100% tested, but are periodically sampled. 

* See the last page of this spec for Group A Subgroup Testing information . 

. ' 
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORMS 

WAVEFORM INl'UTS OUTPUTS 

---
MUST8E WILL8E 
STEADY STEADY ---

VcC~O--- -- MAY CHANGE 
WILL8E 

FROM H TOL CHANGING 
Rt FROM H TO L 

30011 

OUTPUT _ lIl!If MAY CHANGE 
WILL 8E 

~t 
CHANGING FROM L TOH FROML TOH 

Ra 
8000 -- OON'TCARE: CHANGING; 

'=:?' 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

TCOOO171 

H 
CENTER 

OOESNOT LINE IS HIGH 
APPLY IMPEDANCE 

·OFF"STATE 

KSOOO010 

Notes: 1. TAVaV is tested with Switch 51 closed and CL - 30 pF. 
2. For three-state outputs, TGVaZ is tested with CL - 30 pF to the 1.5 V level; S1 is open for high-impedance to HIGH tests and 

closed for high-impedance to LOW tests. TGVaV is tested with CL - 5 pF. HIGH to high-impedance tests are made with S1 open 
to an output voltage of VOH -0.5 V; LOW to high-impedance tests are made with S1 closed to the VOL + 0.5 V level. 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified· 

"A" Version Standard Version 
COM'L MIL COM'L MIL 

Parameter Parameter 
No. Symbol Description Min. Max. MlrI.Max. Min. Max. Min. Max. Units 

1 TAVaV Address Valid to Output Valid 40 55 55 65 ns Access Time 

2 TGVaZ Delay from Output Enable Valid to 30 35 35 40 ns Output Hi-Z 

3 TGVaV Delay from Output Enable Valid to 30 35 35 40 ns Output Valid 

Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and inpUt pulse levels of 0 
to 3.0 V. 

2. TGVaZ is measured at steady state HIGH output voltage -0.5 V and steady state LOW output voltage + 0.5 V output levels. 

*See the last page of this spec for Group A Subgroup Testing information. 

SWITCHING WAVEFORMS 

ADDRESS ~\F VALID F=lDDRE:SS AI!! - FlU j'\, 

Q) 

OUTPUTS \. /\ ~ VALID OUTPUT lI. HI-Z V VF=lLID OUTPUT 
~ - Q7 

xxxx 
xxx\.1 ~f\ / 

® 
G2 \F 
Gi 1[\ 

WF021660 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1, 2, 3 

VOL 1, 2, 3 

VIH 1, 2, 3 

VIL 1, 2, 3 

IlL 1, 2, 3 

IIH 1, 2, 3 

ISC 1, 2, 3 

ICC 1, 2, 3 • ICEX 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter 
No. Symbol Subgroups 

1 TAVQV 9, 10, 11 

2 TGVQZ 9, 10, 11 

3 TGVQV 9, 10, 11 

Functional 
Tests 7,8 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 

" 

2-147 



t; 
t/) .... 
N 
E 
c( ..... 
&I) 
~ 
en .... 
N 
E 
c( 

Am27S45/ Am27S4 7 
16,384-Bit (2048 x 8) Bipolar Registered PROM 

with Programmable INITIALIZE Input 

DISTINCTIVE CHARACTERISTICS 

• "SA" version offers superior performance with 25 ns 
setup time and 10 ns clock-to-output delay· 

• Slim, 24-pin, 300-mil lateral center package occupies 
approximately 1/3 the board space required by standard 
discrete PROM and register 

• Consumes approximately 1/2 the power of separate 
PROM/register combination for improved system reli­
ability 

• Versatile programmable asynchronous or synchronous 
enable for simplified word expansion 

• Buffered common INITIALIZE input either asynchronous 
(Am27S45) or synchronous (Am27S47) 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields (typ. > 98%) 

GENERAL DESCRIPTION 

The Am27S45 and the Am27S47 (2048-words by 8-bits) 
are fully decoded, Schottky array, TIL Programmable 
Read-Only Memories (PROMs), incorporating Ootype mas­
ter-slave data registers on chip. These devices have three­
state outputs compatible with low-power Schottky bus 
standards capable of satisfying the requirements of a 
variety of microprogram mabie controls and state machines. 

These devices contain an 8-bit parallel data register in the 
array-to-output path which allows PROM data to be stored 
while other data is being addressed. This meets the 
requirements for pipe/ined microprogrammable control 
stores where instruction execute and instruction fetch are 
performed in parallel. 

To Offer the system designer maximum flexibility, these 
devices contain a user programmable asynchronous or 
synchronous output enable. The unprogrammed state of 
the enable pin operates as an Asynchronous Enable (G) 
input. An architecture word permits the programming of the 
functionality of this pin to Synchronous Enable (Gs). 

These devices contain a single pin initialize function capa­
ble of loading any arbitrary microinstruction for system 
interrupt or initialization. On· the Am27S45 this function 
operates asynchronously, independent of clock. The 
Am27S47 provides synchronous operation of this function. 

If the architecture has been programmed to synchronous 
enable, upon power-up the outputs (00 - 07) will be in a 
floating or high-impedance state. 

BLOCK DIAGRAM 

a.z, Q1 Cl;! Cl:3 Q4 as Cle <l? 

80006381 
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A7 

At 

As 

A4 

A3 

"2 

AI 

AD 

00 

0, 

02 

GND 

PRODUCT SELECTOR GUIDE 

Part Number Asynchronous Initialize 27S45SA* 27S45A 

Part Number Synchronous Initialize 27S47SA* 27S47A 

Address Setup Time (ns) 25 28 40 45 

Clock-to-Output Delay (ns) 10 12 20 25 

Operating Range C M C M 

CONNECTION DIAGRAMS 
Top View 

Vee ~ ~ V V ~ V ~ C C 

At 

"- As As A. 

A'0 
As ..... 

Aa 

filS 
.... NC 

Aa .... TiIi 
~IIS A. .... lfIlii 
K .... Aa 
Or 

NC NC 

Os NC 
Co 0., 

Oil Q. a. Q. 

C4 

0, 0- V I 0' V o· 0' 0 a 
CDOOO471 

CDOOO461 

Note: Pin 1 is marked for orientation. 

allIS 
K 

T/iS 

LOGIC SYMBOL· 

LS000051 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 
F. Alternate Packaging Option 

B -5 

L= F. ALTERNATE PACKAGING OPTION 
-S - 28·Pin Ceramic Leadless Chip 

Carrier (CL T028) 

E. OPTIONAL PROCESSING 
Blank" Standard processing 

B" Burn·in 

"----------- D. TEMPERATURE RANGE 
C - Co",)mercial (0 to + 75.oC) 

'----------------,- C. PACKAGE TYPE 
P - 24·Pin Plastic DIP (PD3024) 
D - 24·Pin Ceramic DIP (CD3024) 
L - 32·Pin Rectangular Ceramic Leadless Chip 

Carrier (CLR032) 

'------------------- B. SPEED OPTION 
SA -25 ns setup time/10 ns clock·to·output' 

A .. 40 ns setup time/20 ns clock·to-output 
Blank - 45 ns setup time/25 ns clock·to-output 

- A. DEVICE NUMBER/DESCRIPTION 
16,384·Bit (2,048 x 8) Bipolar Registered PROM with Programmable lNiTlACl'ZI: Input 
Am27545 .. Asynchronous Initialize 
Am27S47" Synchronous Initialize 

Valid CombinatIons 
Valid CombInations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMO 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMO's standard military grade 
products. 

AM27S45SA 

AM27S45A 

AM27S45 

AM27S47SA 

AM27S47A 

AM27547 

DC, DCB, PC, 
PCB, LC, LCB, 
LC·S, LC8·S 

* Advance Information. Subject to Change. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

~~ .§~ 

tL.. _____ E. LEAD FINISH 
A - Hot Solder DIP 
C-Gold 

L-..--------D. PACKAGE TYPE 
L - 24-Pin Ceramic DIP (CD3024) 
U -= 32-Pin Rectangular Ceramic Leadless Chip 

Carrier (CLR032) 
3 - 28-Pin Ceramic Leadless Chip Carrier 

(CLT028) 
K - 24-Pin Flatpack (CFM024) 

L-..-----------C. DEVICE CLASS 
IB = Class B 

L-..---------------B. SPEED OPTION 
SA - 28 ns setup time/12 ns clock-te-output" 

A - 45 ns setup time/25 ns clock-to-output 
Blank" 50 ns setup time/30 ns clock-to-output 

'---A. DEVICE NUMBER/DESCRIPTION 
16,384-Bit (2,048 x 8) Bipolar Registered PROM with Programmable ~ Input 
Am27S45 - Asynchronous Initialize 
Am27S47 - Synchronous Initialize 

Valid Combinations 

AM27S45SA 

AM27S45A 

AM27S45 

AM27S47SA 

AM27S47A 

AM27S47 

IBLA,IBKA, 
IBUC, IB3C 

* Advance Information. Subject to Change. 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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PIN DESCRIPTION 

AD - A1D Address (Input) 
The 11-bit field presented at the address inputs selects one 
of 2048 memory locations to be read from. 

K Clock (Input) 
The clock is used to load data into the parallel registers from 
the memory array. Data transfer occurs on the LOW-to­
HIGH transition of K. 

QD - Q7 Data Output Port 
Parallel data output from the pipeline register. The disabled 
state of these outputs is floating or high impedance. 

Asynchronous Initialize (Input) (Am27S45) 
Control pin used to initialize the output data registers from a 
programmable word independent of K. This can be used to 
generate any arbitrary microinstruction for system interrupt 
or initialization. 

is Synchronous Initialize (Input) (Am27S47) 
Control pin used to initialize the output data registers from a 
programmable word in conjunction with K. This can be used 

to generate any arbitrary microinstruction for system 
interrupt or initialization. 

Vee Device Power Supply Pin' 
The most positive of the logic power supply pins. 

GND Device Power Supply Pin 
The most negative of the logic power supply pins. 

This device contains a single~bit architecture word which, 
according to programming, will provide one of the following 
functions. 

G Asynchronous Output Enable (Input) 
Provides direct control of the Q-output, three-state drivers 
independent of K. 

<is Synchronous Output Enable (Input) 
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Controls the state of the Q-output,. three-state drivers in 
conjunction with K. This is useful where more than one 
registered PROM is bussed together for word-depth 
expansion. In this case, the enable becomes the most 
significant address bit and, as such, must be synchronized 
with the data. ' 



FUNCTIONAL DESCRIPTION 
The Am27S45A145 and Am27S47A147 are Schottky TIL 
programmable read only memories (PROMs) incorporating 
true D-type, master-slave data registers on chip. These 
devices feature the versatile 204B-word by' B-bit organization 
and are available with three-state outputs. Designed to opti­
mize system performance, these devices also substantially 
reduce the cost and size of pipe lined microprogrammed 
systems and other designs where accessed PROM data is 
temporarily stored in a register. The Am27S45A145 and 
Am27S47A147 also offer maximum flexibility for system de­
sign by providing either synchronous or asynchronous initial­
ize, and synchronous or asynchronous output enable. 

When Vcc power is first applied, the state of the outputs will 
depend on whether the enable has been programmed to be a 
synchronous or asynchronous enable. If the synchronous 
enable (Gs) is being used, the register will be in the set 
condition causing the outputs (00 to 07) to be in the OFF or 
high-impedance state. If the asynchronous enable (~) is being 
used, the outputs will come up in the OFF or high-impedance 
state only if the enable «'3) input is at a logic HIGH level. 
Reading data is accomplished by first applying the binary word 
address to the address inputs (Ao through A10) ar:Jd a logic 
LOW to the enable input. During the al1dress setup time, the 
stored data is accessed and loaded into the master flip-flops 
of the data register. Upon the next LOW-to-HIGH transition of 
the clock input (K), data is transferred to the slave flip-flops 
which drive the output buffers, and the accessed data will 
appear at the outputs (00 through 07). If the asynchronous 
enable (<3) is being used, the outputs may be disabled at any 
time by switching the enable to a logic HIGH, and may be 
returned to the active state by switching the enable back to 
the logic LOW state. For devices using the synchronous 
enable (Gs), the outputs will go into the OFF or high­
impedance state upon the next positive clock edge after the 
synchronous enable input is switched to a HIGH level. If the 
synchronous enable pin is switched to a logic LOW, the next 
positive clock edge will return the output to the active state. 
Following a positive clock edge, the address and synchronous 
enable inputs are free to change, since no change in the 
output will occur until the next LOW-to-HIGH transition of the 
clock. This unique feature allows the PROM decoders and 

sense amplifiers to access the next location while previously 
addressed data remains stable on the outputs. 

The on-chip edge-triggered register simplifies system timing 
since the PROM clock may be derived directly from the 

- system clock without introducing dangerous race conditions. 
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Other register timing requirements are similar to those of 
standard Schottky registers and are easily implemented. 

These devices also contain a built-in initialize function. When 
activated, the initialize control input (i) causes the contents of 
an additional (2049th) B-bit word to be loaded into the on-chip 
register. This extra word is user programmable. Since each bit 
is individually programmable, the initialize function can be 
used to load any desired combination of HIGHs and LOWs 
into the register. In the unprogrammed state, activating Twill 
perform a register CLEAR (all outputs LOW). If all bits of the 
initialize word are programmed, activating r performs a register 
PRESET (all outputs HIGH). 

This ability to tailor the initialize outputs to the system 
requirements simplifies system design and enhances perfor­
mance. The initialize function is useful during power up and 
timeout sequences. This flexible feature can also facilitate 
implementation of other sophisticated functions such as a 
built-in "jump-start" address. 

The Am27S45A145 has an asynchronous initialize input (i). 
Applying a LOW to the i input causes an immediate load of the 
programmed initialize word into the master and slave flip-flops 
of the register independent of all other inputs (including K). 
The initialize data will appear at the device outputs after the 
outputs are enabled by bringing the asynchronous enable (<3) 
LOW. 

The Am27S47A147 has a synchronous is input. Applying a 
LOW to the is input causes an immediate load of the 
programmed initialize word into the master flip-flops of the 
register only independent of all other inputs (including K). To 
bring this data to the outputs of a device with a synchronous 
enable, the synchronous enable (Gs) should be held LOW 
until the next LOW-to-HIGH transition of the clock (K). For a 
device with an asynchronous enable, the data will appear at 
the device outputs after the next LOW-to-HIGH clock transi­
tion if the enable «'3) is held LOW. 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature, T A ................................... 0 to + 75°C 

Power Applied .................................. -55 to + 125°C Supply Voltage ......................... + 4.75 V to + 5.25 V 
Supply Voltage ................................. - 0.5 V.to + 7.0 V 

Military(M) Devices* 
DC Voltage Applied to Outputs 

Temperature, TC .............................. -55 to + 125°C 
(Except During Programming) ....... -0.5 V to + Vec Max. 

Supply Voltage ............................ + 4.5 V to + 5.5 V 
DC Voltage Applied to Outputs 

During Programming ........................................ 21 V 
Operating ranges define those limits between which the Output Current into Outputs During 

Programming (Max. Duration of 1 sec.) ••••.•.•.••• 250 mA functionality of the device is guaranteed. 

DC Input Voltage .............................. -0.5 V to + 5.5 V *Military product 100% tested at Tc = + 25°C, + 125°C, 
DC Input Current ............................ -30 mA to + 5 ,mA and -55°C. 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise speeified* 

Parameter Parameter 
Symbol Description Test Conditions Min. Typ. Max. Units 

VOH 
Output HIGH vee'" Min., IOH - -2.0 mA 2.4 Volts Voltage VIN .. VIH or VIL 

VOL 
Output LOW Vee'" Min., IOL = 16 mA 0.50 Volts Voltage VIN - VIH or VIL 

VIH Input HIGH Level Guaranteed input logical HIGH 2.0 Volts voltage for all inputs (Note 1) 

VIL Input LOW Level Guaranteed input logical LOW 0.8 Volts voltage for all inputs (Note 1) 

IlL 
Input LOW 

Vee - Max., VIN '" 0.45 V -0.250 mA Current 

IIH 
Input HIGH 

Vee'" Max., VIN - Vee 40 p.A Current 

Ise 
Output Short 

Vee'" Max., VOUT - 0.0 V (Note 2) -20 -90 mA Circuit Current 

Am27S45/Am27S47 Standard & "A" versions 185 Vee = Max., All inputs'" 0.0 V 

Am27S45/Am27S47 "SA" TA _O°C 195 
version only COM'L TA = 25°C 190 

lec Power Supply Current 
TA" 75°C 175 mA 

Vee- Max., 
All inputs - 0.0 V Te--55°C 210 
(Note 5) MIL Te '" 25°C 190 

Te"125°C 160 

ICC 
Power Supply All inputs = GND, Vee = Max. 185 mA Current 

VI 
Input Clamp Vee-Min., IIN=-18 mA -1.2 Volts Voltage 

leEX 
Output Leakage Vee'" Max. 

I 
Vo=Vee 40 

Current ~=2.4 V (Note 3) 
Vo =0.4 V -40 

p.A 

CIN Input Capacitance VIN .. 2.0 V @ f '" 1 MHz (Note 4) 5 

COUT 
Output VOUT = 2.0 V @ f = 1 MHz (Note 4) 12 

pF 
Capacitance 

Notes: 1. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do not attempt 
to test these values without suitable equipment. 

2. Only one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
3. For devices using the synchronous enable, the device must be clocked after applying these voltages to perform this measurement. 
4. These parameters are not 100% tested, but are periodically sampled. 
5. ICC limits at temperature extremes are guaranteed by correlation to + 25°C test limits. 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST CIRCUITS KEY TO SWITCHING WAVEFORMS 

5.~ U 
1 

91 

:=30~n 
OUtp_u_t?-__ ~ 

~I~PF" :~6E'J~n ,I> 

':" '*' 
TC003442 

A. Output Load for all AC tests 
except TGHQZ and TKHQZ 

5.~ U 
1 

91 

: 3!)~ n , 
OUtp:.;:u:.,:t ___ .... 

tSPF 

TCO03452 

B. Output Load for TGHQZ and 
TKHQZ 

WAVEFORM 

--lI!Iff 

---H 

Notes: 1. All device test loads should be located within 2" of device output pin. 

INPUTS OUTPUTS 

MUST BE WILL BE 
STEADY STEADY 

MAVCHANGE 
WILL BE 

FROM H TOL 
CHANGING 
FRCMHTOL 

MAVCHANGE 
WILL BE 
CHANGING 

FROML TOH FROM L TO H 

DON'T CARE: CHANGING: 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

CENTER 
DOES NOT LINE IS HIGH 
APPLY IMPEOANCE 

"OFF"STATE 

KSOOOO10 

2. 81 is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. 81 is closed for 
all other AC tests. 

3. Load capacitance includes all stray and fixture capacitance. 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 1)* 

Standard 

Parameter Parameter 
"SA" Version "A" Version Version 

No. Symbol Description Min. Max. Min. Max. Min. Max. Units 

TAVKH Address to K HIGH COM'L 25 40 45 
1 Setup Time ns 

MIL 28 45 50 

Address to K HIGH Hold COM'L 0 0 0 
2 TKHAX ns Time MIL 0 0 0 

Delay from K HIGH to COM'L 4 10 20 25 
3 TKHOV1 Output Valid, for Initially ns active outputs (HIGH or 

LOW) (Note 7) MIL 4 12 25 30 

TKHKL K Pulse Width (HIGH or COM'L 15 20 20 
4 ns TKLKH LOW) MIL 20 20 20 

Asynchronous Output COM'L 17 25 30 
5 TGLOV Enable LOW to Output ns Valid (HIGH or 

LOW) (Note 3) MIL 20 30 35 

Asynchronous Output COM'L 17 25 30 
6 ·TGHOZ Enable HIGH to Output ns 

Hi-Z (Notes 2 & 3) MIL 20 30 35 

Gs to K HIGH Setup COM'L 10 15 15 
7 TGSVKH ns Time (Note 4) MIL 15 . 15 15 

Gs to K HIGH Hold COM'L 5 5 5 
8 TKHGSX ns Time (Note 4) MIL 5 5 5 

Delay from K HIGH to COM'L 17 25 30 
9 TKHOV2 Output Valid, for initially ns 

Hi-Z outputs (Note 4) MIL 20 30 35 

Delay from K HIGH to COM'L 17 25 30 
10 TKHOZ Output Hi-Z (Notes 2 & ns 

4) MIL 20 30 35 

Delay from T LOW to COM'L 17 30 35 
11 TILOV Output Valid (HIGH or ns 

LOW) (Note 5) MIL 20 35 40 

Asynchronous T Recovery COM'L 17 20 20 
12 TIHKH ns Time (Note 5) MIL 20 20 20 

Asynchronous T Pulse COM'L 15 25 25 
13 TILIH ns Width (Note 5) MIL 20 30 30 

IS to K HIGH Setup COM'L 15 25 30 
14 TISVKH ns Time (Note 6) MIL 20 30 35 

IS to K HIGH Hold Time COM'L 0 0 0 
15 TKHISX ns (Note 6) MIL 0 0 0 

See also Switching Test Circuits. 
Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 

3.0 V using test load in A. under Switching Test Circuits. 
2. TGHOZ and TKHOZ are measured at steady state HIGH output voltage -0.5 V and steady state LOW output voltage +0.5 V 

output levels using the test load in B. under Switching Test Circuits. 
3. Applies only when Asynchronous Enable ~ function is used. 
4. Applies only when Synchronous Enable ( 5) function has been programmed. 
5. Applies only to the Am27S45 (Asynchronous InitiaIiZe~) version. 
6. Applies only to the Am27S47 (Synchronous Initialize (5)) version. 
7. Minimum delay time is guaranteed by design and supported by characterization data. 

*See the last page of this spec for Group A Subgroup Testing information. 
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CLOCt( 
t( 

OUTPUT ENABLE 
G 

CLOO< 
t( 

OUTPUT ENABLE 

GS 

SWITCHING WAVEFORMS (Cont'd.) 

VALID OUTPUT 

---~P® 
WF021691 

Timing Set 1. Using Asynchronous Enable 

WF021711 

T~mlng Set 2. Using Synchronous Enable 
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CLOCK 
t< 

ADDRESS 
Ae! - Ale! 

INITIALIZE 
I 

CLOCK 
K 

INITIALIZE 

IS 

SWITCHING WAVEFORMS 

UALID OUTPUT UALID OUTPUT 

Timing Set 3. Using Asynchronous Initialize 
Am27S45 Only 

uALID OUTPUT 

Timing Set 4. Using Synchronous Initialize 
Am27S47 Only 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1, 2, 3 

VOL 1, 2, 3 

VIH 1, 2, 3 

VIL 1, 2, 3 

IlL 1, 2, 3 

IIH 1, 2, 3 

ISC 1, 2, 3 

Icc 1, 2, 3 

ICEX 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter Parameter 
No. Symbol Subgroups No. Symbol Subgroups 

1 TAVKH 9, 10, 11 9 TKHOV2 9, 10; 11 

2 TKHAX 9, 10, 11 10 TKHOZ 9, 10, 11 

3 TKHOV1 9, 10, 11 11 TILOV 9, 10, 11 

4 
TKHKL 9, 10, 11 12 TIHKH 9, 10, 11 
TKLKH 

5 TGLOV 9, 10, 11 13 TILIH 9, 10, 11 

6 TGHOZ 9, 10, 11 14 TISVKH 9, 10, 11 

7 TGSVKH 9, 10, 11 15 TKHISX 9, 10, 11 

8 TKHGSX 9, 10, 11 
Functional 

7,8 
Tests 

MILITARY BURN-IN 

Military burn·in is in accordance with the current revision of MIL·STD·883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 

~- --------., 
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Am2'7S49/27S49A-45/27S49A 
8192 x 8 Generic Series IMOX™ Bipolar PROM 

DISTINCTIVE CHARACTERISTICS 

• Fast access time 
• Platinum-Silicide fuses guarantee high reliability, fast 

programming and exceptionally high programming 
yields (typ> 98%) 

• AC performance is factory tested utilizing programmed 
test words and columns 

• Voltage and temperature compensated providing ex­
tremely flat AC performance over military range 

GENERAL DESCRIPTION 

The Am27S49A and Am27S49 are high-speed, electrically 
programmable Schottky read only memories, organized in 
8192 x 8 configuration. Outputs are three-state. After pro­
gramming, stored information is read on outputs Qo - Q7 by 

applying unique binary addresses to Ao - A12 and holding 
the Output Enable (<3) input, LOW. If G goes to logic HIGH, 
Qo - Q7 goes to the OFF, or high-impedance state. 

Part 
Number 

Address 
Access Time (ns) 

Operating 
Range 

BLOCK DIAGRAM 

256 X 256 

PROGRAMMABLE 
ARRAY 

8 ~ 1 of 32 MULTIPLEXERS 

00 01 02 03 04 Os Os 07 
80006080 

PRODUCT SELECTOR GUIDE 

Am27S49A Am27S49A-45 Am27S49 

40 55 45 55 65 

C Devices M Devices C Devices only C Devices M Devices 

IMOX Is a trademark of Advanced Micro Devices. Inc, 
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DIPs 

A7 

AI 

As 

A.4 

A3 

A2 

A, 

AI) 

Qo 

Q, 

Q2 

GNO 

~ ~ Ii V ~ 

A. 

.. 
A) 

Aa 

A, 

"0 

He 

Q o 

Q, 

0" V i .. V 
" 

0 

CONNECTION DIAGRAMS 
Top View 

Vee 

Flatpack 

A7 
,. 

24 
AI 

As 2 23 
Ai 

As 3 22 
A,o 

A. 
~ 

A3 

4 21 

5 20 
An 

A2 6 19 
Au 

A, 7 18 
Q7 

Ao 8 17 
Qs 0 0 9 16 

Qs 0, 10 15 

Q. O2 11 14 

Q3 
GND 12 13 

CD009360 
CD001031 

li ~ 

o· 0" 

LCCs 

-L -L <l II .J <l <l 

At A. A .. 
A,o 

Aa 0 
'He 

Aa ALTERNATE Au 
G 

A, PACKAGE 
A'I All OPTION 

AU Aa ONLY NC 

He: 
NC a, 

Q, 

Q. 
a, a, 

a" r1 I .11 a· a- D 

CDOO0971 CD008021 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 
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VCC - Positive Power Supply 
GND - Negative Power Supply 



ORDERING INFORMATION (CO nt' d.) 

Standard Prpducts 

AMO standard products are available in several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 
F. Alternate Packaging Option 

-4 ..: B 

1 F. ALTERNATE PACKAGING OPTION 
-s - 28·Pin Ceramic Leadless 

Chip Carrier (CL 028) 

L..-________ E. OPTIONAL PROCESSING 
Blank - Standard processing 

B - Burn-in 

L..-___________ D. TEMPERATURE RANGE 

C - Commercial (0 to + 70·C) 

L..-----------------c. PACKAGE TYPE 
P - 24-Pin Plastic DIP (PO 024) 
0- 24-Pin Ceramic DIP (CD 024) 
F .. 24-Pin Rectangular Flatpack 

(CFM024) 
L - 32-Pin Rectangular Ceramic 

Leadless Chip Carrier (CLR032) 

'---------------------B. SPEED OPTION 
Blank .. 55 ns 
A-45" 45 ns 

'---A. DEVICE NUMBER/DESCRIPTION 
Am27S49/27S49A-45/27S49A 
8192 x 8 Generic Series 
IMOX Bipolar PROM 

A .. 40 ns 

Valid Combinations 

Valid Combinations 
Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMO 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMO's standard military 
grade products. 

AM27S49 

AM27S49A-45 

AM27S49A 

DC, DCB, PC, 
PCB, FC, FCB. 
LC, LCB, LC-S, LCB-S 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

..A!!:Jg7S4 -~ 

T E. LEAD FINISH ~ A - Hot Solder DIP 
C - Gold 

D. PACKAGE TYPE 
J - 24-Pin Ceramic DIP '(CD 024) 
K - 24-Pin Rectangular Ceramic Flatpack 

(CFM024) 
3 = 28-Pin Ceramic Leadless Chip 

Carrier (CL 028) 
U - 32-Pin Rectangular Ceramic Leadless Chip 

Carrier (CLR032) 

I------------C. DEVICE CLASS 
B = Class B 

'-----------------8. SPEED OPTION 
Blank == 65 ns 

A-55 ns 

'---A. DEVICE NUMBER/DESCRIPTION 
Am27S49/49A 
8192 x 8 Generic Series 
IMOX Bipolar PROM 

Valid Combinations 

I-_A_m_27_S_4_9 __ ~I /BJA, /BKA, /B3C, 
Am27S49A I /BUC 

Valid Combinations 

Consult the local AMD sales office to confirm availability of 
specific valid combinations or to check for newly released 
valid combinations. 

PIN DESCRIPTION 

AO - A12 Address (Inputs) 
The 13-bit field presented at the address inputs selects one 
of 16,384 memory locations to be read from. 

Qo - Q7 Data Output Port (Outputs, Three-State) 
The outputs whose state represents the data read from the 
selected memory locations. These outputs are three-state 
buffers which when disabled, are in a floating or high­
impedance state. 
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G Output Enable (Input, Active LOW) 
Provides direct control of the Q-output three-state buffers. 

Vee Powe~-Supply Pin 
The most positive of the logic power-supply pins. 

GND Power-Supply Pin 
The most negative of the logic power-supply pins. 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature .•.•.•.••.•.••.•.••.•.....•....•.....••• 0 to + 75°C 

Power Applied ..••.....••.....•.•••...•.•....•..... -55 to + 125°C Supply Voltage ......................... +4.75 V to +5.25 V 

Supply Voltage ................................. -0.5 V to +7.0 V Military (M) Devices 
DC Voltage Applied to Outputs Temperature ................................... - 55 to + 125°C 

(Except During Programming) .......... -0.5 to + Vcc Max. Supply Voltage ............................ + 4.5 V to + 5.5 V 
DC Voltage Applied to Outputs 
During Programming ........................................... 21 V 

Operating ranges define those limits between which the 
Output Current into Outputs During 
Programming (Max Duration of 1 sec) •..•..••....•... 250 mA 

functionality of the device is guaranteed. 

DC Input Voltage .............................. -0.5 V to + 5.5 V 
DC Input Current .................................. -30 to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Parameter Parameter 
Symbol Description Test Conditions Min. Max. Units 

VOH 
Output HIGH Vee - Min., IOH - -2.0 mA 2.4 Volts Voltage VIN - VIH or VIL 

VOL 
Output LOW Vee - Min., IOL -16 mA 0.50 Volts Voltage VIN - VIH or VIL 

VIH Input HIGH Level Guaranteed input logical HIGH 2.0 Volts voltage for all inputs (Note 1) 

VIL Input LOW Level Guaranteed input logical LOW 0.8 Volts voltage for all inputs (Note 1) 

IlL 
Input LOW 

Vee - Max., VIN - 0.45 V -0.250 mA Current 

IIH 
Input HIGH 

Vee - Max., VIN - Vee 40 vA Current 

Ise 
Output Short 

Vee - Max., VOUT - 0.0 V (Note 2) -15 -100 mA Circuit Current 

ICC 
Power Supply All inputs - GND, I COM'L 190 

mA Current Vee-Max. I MIL 190 

VI 
Input Clamp 

Vee - Min., liN - -18 mA -1.2 Volts Voltage 

Output Leakage Vee- Max. I Vo-Vee 40 
vA leEX Current Ves-2.4 V I VO- 0.4 V -40 

CIN Input Capacitance VIN - 2.0 V @ f - 1 MHz (Note 3) 

COUT 
Output 

VOUT - 2.0 V @ f - 1 MHz (Note 3) 
pF 

Capacitance 

Notes: 1. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do not attempt 
to test these values without suitable equipment. 

2. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
3. These parameters are not 100% tested, but are periodically sampled. 
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORMS 

VCC~o--- WAVEFORM INPUTS OUTPUTS 

---
~ R1 MUST BE WlllBE 

.~ 300 n STEADY STEADY ---
OUTPUT ..., - WILLBE 

~f 
MAY CHANGE CHANGING 
FROM H TO l FROM HTOL . R2 

1000 

JJJJJJ 
WILL BE 

MAY CHANGE 
CHANGING FROM L TO H 
FROM l TO H 

-:: 
TCOOO171 -- DON'T CARE; CHANGING; 

ANY CHANGE STATE 
PERMITTED UNKNOWN 

Notes: 1, tM is tested with switch S1 closed and CL - 30 pF. 
2. For three-state outputs, tEA is tested with CL - 30 pF to the 

H 
CENTER 

1.5 V level; S1 is open for high impedance to HIGH tests and DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

closed for high impedance to LOW tests. tER is tested with "OFF" STATE 

CL = 5 pF. HIGH to high impedance tests are made with S1 
open to an output voltage of VOH - 0.5 V; LOW to high 
impedance tests are made with S1 closed to the VOL + 0.5 V KSOOOO10 
level. 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Am27S49A Am27S49A·45 Am27S49 
Parameter 

No. Symbol Parameter Description Min. Max. Min. Max. Min. Max. Units 

Address Valid to Output C Devices 40 45 55 
1 TAVaV Valid Access Time M Devices 50 - 65 ns 

Delay from Output C Devices 30 30 35 
2 TGVaZ Enable Valid to ns 

Output High Z M Devices 35 - 40 

Delay from Output C Devices 30 30 35 
3 TGVaV Enable Valid to ns 

Outout Valid M Devices 35 - 40 

Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 3.0 V -
See Switching Test Circuit diagram. 

SWITCHING WAVEFORMS 

ADDRESS ~ f- VALID ADDRESS )QQQ( AI2) - A12 /70.70.70.70. V \. 
CD 

OUTPUTS '\.xxxxxx XXXA./J! E VALID OUTPUT H,-Z , 
VALID OUTPUT )Q( QI2) - ~ /xxxxxxxxxx~ NM.J .\. 

@ ~ 

G 
~r 

\. 
WF021480 

, 
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N 
E 
<C 

Am27S51 
131,072-Bit (16,384 x 8) Bipolar PROM 

ADVANCE INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• Ultra fast access time (35 ns max.) "A" version, and fast 
access time (55 ns max.) standard version 

• AC performance is factory tested, utilizing programmed 
test words and columns. 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields (typ> 98%). 

• Voltage and temperature compensated, providing ex­
tremely flat AC performance over Military Range. 

• Member of generic PROM series, utilizing standard 
programming algorithm. 

GENERAL DESCRn~TION 

The Am27S51/51A (16,384 words by 8 bits) is a Schottky 
TTL Programmable Read-Only Memory (PROM). This de­
vice has three-state outputs, compatible with low-power 

Schottky bus standards, capable of satisfying the require­
ments of a variety of microprogram mabIe controls. 

lr,c:::::>---a 
G;c:>---Q.. ....... 

BLOCK DIAGRAM 

258x512 

PROGRAMMABLE 

ARRAY 

8 - 1 of 64 MULTIPLEXERS 

G, ~--~~-.-r~~+-~~-.-+~~ 

tr. C:>---d 

90005362 

PRODUCT SELECTOR GUIDE -

Part Number Am27S51A Am27S51 

Address 
35 ns 45 ns 55 ns 65 ns 

Access TIme 

Operating C M C M 
Range 
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CONNECTION DIAGRAMS 
Top View 

Ag Vo;; 
Ag Vo;; 

Ae A10 As A10 

A7 A1i A7 A11 

Ae Au Ae A12 
As A13 As A13 
A. G, A. G, 
A3 G; A3 G; 
A2 G3 A2 G3 

A1 G. A1 ~ 
0 7 Ao 0 7 
0 6 0 0 0 6 

0 1 Os 0 1 Os 

O2 O. O2 O. 

0 3 GND 0 3 

CDOO6070 
CDOO6081 

LOGIC SYMBOL 

LS002510 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

l!.L...I _____ E. OPTIONAL PROCESSING 
Blank - Standard processing 

B - Burn-in 

L..-________ D. TEMPERATURE RANGE 
C = Commercial (0 to + 75°C) 

L..-------------C. PACKAGE TYPE 
P = 28-Pin Plastic DIP (PO 028) 
o - 28-Pin Ceramic DIP (CD 028) 
L - 44-Pin Ceramic leadless Chip Carrier (Cl 044) 

'-----------------B. SPEED OPTION 
A = 35 ns 

'---A. DEVICE NUMBER/DESCRIPTION 
Am27S51 
131,072-Bit (16,384 x 8) Bipolar PROM 

Valid Combinations 

AM27S51 I DC, DCB 

f---AM-27-S-5-1 A----II rg: r2~ 

. Blank = 55 ns 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, 
and to obtain additional data on AMD's standard military 
grade products. 

2-168 



ORDERING INFORMATION 
APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL·STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL·STD-883C. but are inherently non·compliant because of package. solderability. 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

t ..... _____ E. LEAD FINISH 
A = HoI Solder DIP 

'-----------D. PACKAGE TYPE 
X = 26-Pin Ceramic DIP (CD 026) 
Y = 28-Pin Ceramic Flalpack (CF 026) 

L....-----------C. DEVICE CLASS 
/B = Class B 

'-----------------B. SPEED OPTION 
Blank = 65 ns 

A= 45 ns 

L....--------------------A. DEVICE NUMBER/DESCRIPTION 
Am27S51 

Valid Combinations 

I AM27S51 /BXA, /BYA 
AM27S51A I 

131,072-Bil (16,364 x 8) Bipolar PROM 

Valid Combinations 

Valid Combinations list configurations planned to be 
. supported in volume for this device. Consult the local AMD 

sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 

PIN DESCRIPTION 

AO - A13 Address (Inputs) 
The 14-bit field presented at the address inputs select one 
of 16.384 memory locations to be read from. 

Qo - Q7 Data Out Port (Output, Three·State) 
The outputs whose state represents the data read from the 
selected memory locations. These outputs are three·state 
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buffers which when enabled, are in a floating or high· 
impedance state. 

G1, G2, G3, G4 Output Enables 
Provides direct control of the Q·output three·state 
buffers. 

Disable = G1 + G2 + G3 + G4 - FALSE 
Enable = G1 • G2 • G3 • G4 - TRUE 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................ -65 to + 150°C 

Commercial (C) Devices 

Ambient Temperature with 
Ambient Temperature, T A ..•...•.•...•..•......• 0 to + 75°C 

Power Applied •.•..•••..•.•...........•........• -55 to + 125°C 
Supply Voltage •.•.•.•....•..•..•........... + 4.75 to + 5.25 V 

Supply Voltage .••..•.••.•.•...•...•............... -0.5 to + 7.0 V 
Military (M) Devices 

DC Voltage Applied to Outputs 
Case Temperature, TC .•.................... -55 to + 125°C 

(Except During Programming) ....•.. -0.5 V to + VCC Max. 
Supply Voltage ................•............... + 4.5 to + 5.5 V 

DC Voltage Applied to Outputs 
Operating ranges define those limits between which the During Programming ........................................ 21 V 

Output Current into Outputs During functionality of the device is guaranteed. 

Programming (Max. Duration of 1 sec) ............ 250 mA 
Military product 100% tested at -55°C 25°C and DC Input Voltage ................•...•............ -0.5 to + 5.5 V 

DC Input Current .........•...................•.... -30 to +5 mA 
125°C. ' , 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Parameter Parameter 
Symbol Description Test Conditions Min. Typ. Max. Units 

VOH Output HIGH Voltage Vce - Min., IOH - -2.0 rnA 2.4 Volts 
VIN - VIH or VIL 

VOL Output LOW Voltage Vee = Min., IOL -16 rnA 0.50 Volts 
VIN - VIH or VIL 

VIH Input HIGH Level Guaranteed input logical HIGH voltage for 2.0 Volts all inputs (Note 1) 

VIL Input LOW Level Guranteed input logical LOW voltage for all 0.8 Volts inputs (Note 1) 

IlL Input LOW Current Vee = Max., VIN" 0.45 V -0.250 rnA 

IIH Input HIGH Current Vee" Max., VIN" Vee 40 p.A 

Ise Output Short Circuit Current Vee .. Max., VOUT" 0.0 V (Note 2) -15 -100 rnA 

ICC Power Supply Current All inputs = GND, Vee" Max. 190 rnA 

VI Input Clamp Voltage Vee = Min., IIN=-18 rnA -1.2 Volts 

Output Leakage Current 
I Vo=Vee 40 

ICEX Vee = Max., Gs = 2.4 V I VO- 0.4 V -40 
p.A 

CIN Input Capacitance VIN .. 2.0 V @ f .. 1 MHz (Note 3) 5.0 

COUT Output Capacitance VOUT = 2.0 V @ f = 1 MHz (Note 3) 8.0 
pF 

Notes: 1. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. 
Do not attempt to test these values without suitable equipment. 

2. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
3. These parameters are not 100% tested, but are periodically sampled. 

*See the last page of this spec for Group A Subgroup Testing information: 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 

"A" Version Standard Version 

No. 
Parameter Parameter 

COM'L MIL COM'L MIL Units Symbol Description 

Min. Max. Min. Max. Min. Max. Min. Max. 

1 TAVaV Address Valid to Output 35 45 55 65 Valid Access Time 

2 TGVaZ Delay from Output Enable 25 30 25 30 ns Valid to Output Hi - Z 

3 TGVaV Delay from Output Enable 25 30 25 30 Valid to Output Valid 

See also SWitching Test Circuits. 
Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 

3.0 V using test load in A. under Switching Test Circuits. 
2. TGVaZ is measured to the steady state HIGH - 0.5 V and steady state LOW + 0.5 V output levels using the test load in B. 

under Switching Test Circuits. 
*See the last page of this spec for Group A Subgroup Testing information. 
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ADDRESS 
Ao- A13 

SWITCHING WAVEFORM 

VALID ADDRESS 

OUTPUTS 
0 0 -07 

VALID OUTPUT 

ENABLE 

SWITCHING TEST CIRCUITS 

5.0 V 

1 
S, 

300n 

Outp...;.u_t ._--.. 

600n 

TC003720 

A. Output Load for all A-C tests except 
TGVQZ 

300 n 

OutP;..;.U...;..t ._--.. 

TC003730 

B. Output Load for TGVQZ 

Notes: 1. All device test loads should be located within 2" of device output pin. 

WF010542 

2. 51 is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. 51 is closed for all other 
AC tests. 

3. Load capacitance includes all stray and fixture capacitance. 

KEY TO SWITCHING WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

MUST BE WlllBE 
STEADY STEADY 

-- MAY CHANGE Will BE 

FROM H TOl CHANGING 
FROM H TOl 

JlJJJJ MAY CHANGE 
WILL BE 
CHANGING FROM l TDH FROM l TOH 

-- DON'T CARE; CHANGING; 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

H 
CENTER 

DOES NOT liNE ISHIGH 
APPLY IMPEDANCE 

"OFF"STATE 

KSOOO010 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1, 2, 3 

VOL 1,2, 3 

VIH 1, 2, 3 

VIL 1, 2, 3 

IlL 1, 2, 3 

IIH 1, 2, 3 

ISC 1, 2, 3 

ICC 1, 2, 3 

ICEX 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter 
. No. Symbol Subgroups 

1 TAVQV 9, 10, 11 

2 TGVQZ 9, 10, 11 

3 TGVQV 9, 10, 11 

Functional 
Tests 7,8 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am27S55 
32,768-Bit (4096 x 8) Bipolar Registered PROM 

ADVANCE INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• "A" version offers superior performance with 20 ns set­
up time and 10 ns clock-to-output· delay 

• Slim, 24-pin, 300-mil lateral center package occupies 
approximately Y3 the board space required by standard 
discrete PROM and register 

• Consumes approximately Y2 the power of separate 
PROM/register combination for improved system reli­
ability 

• User-programmable for Asynchronous Enable, Synchro­
nous Enable, Asynchronous Initialize, or Synchronous 
Initialize 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming, and exceptionally high programming 
yields (Typ. > 98%) 

GENERAL DESCRIPTION 

The Am27S55 (4096 words by 8 bits) is a fully decoded 
Schottky Array TTL Programmable Read-Only Memory 
(PROM) incorporating Ootype master-slave data registers 
on-Chip. This device has three-state outputs compatible 
with low-power Schottky bus standards capable of satisfy­
ing the requirements of a variety of microprogrammable 
controls and state machines. 

This device contains an 8-bit parallel data register in the 
array-to-output path which allows PROM data to be stored 
while other data is being addressed. This meets the 
requirements for pipelined microprogrammable control 

stores where instruction execute and instruction fetch are 
performed in parallel. 

To offer the system designer maximum flexibility, this 
device contains a single programmable multi-functional 
input (G/Gs/iliS). The unprogrammed state of this pin 
operates as an Asynchronous Enable (G) input. An archi­
tecture word permits the programming of the functionality 
of this pin to Synchronous Enable (Gs), Asynchronous 
Initialize (i), or Synchronous Initialize (is). 

If the architecture has been programmed to synchronous 
enable, upon power-up the outputs (00 -07) will be in a 
floating or high-impedance state. 

BLOCK DIAGRAM 

K 

256 X 128 
PROGRAMMABLE 

ARRAY 

ae, 0,1 ~ 0:3 04 Os 06 0., 

80006440 
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PRODUCT SELECTOR GUIDE 

Part Number Am27S55A 

Address Setup 20 25 
Time (ns) 

Clock-to-Output 10 13 
Delay (ns) 

Operating 
C M 

Range 

CONNECTION DIAGRAM 
Top View 

A7 Vcc 
A6 As 

As A9 

A4 A10 

AS A11 

A2 GIGSlllls 
A1 K 

AO Q7 
Qo Q6 

Q1 Qs 

Q2 Q4 

GND Qs 

CDOO9590 

LOGIC SYMBOL 

--.. G7Gg7I7IS 

---.K 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

i 
1.... --------- E. OPTIONAL PROCESSING 

Blank - Standard processing 
B - Burn-in 

~---------------D. TEMPERATURE RANGE 
C - Commercial (0 to + 75°C) 

~------------------------C.PACKAGETYPE 
P - 24-Pin Slim Plastic DIP (PD3024) 
D - 24-Pin Slim Ceramic DIP (CD3024) 

1...-.-------------------9. SPEED OPTION 

- A. DEVICE NUMBER/DESCRIPTION 
Am27S55 
4096 x B Bipolar Registered PROM 

Valid Combinations 

AM27S55 I DC, DCB 
AM27S55A 1 pc, PCB 

A = 20 ns Setup 10 ns clock·la-output 
- 25 ns Setup 13 ns clock·ta-output 

Valid Combinations 

Consult the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly released valid 
combinations, and to obtain additional data 6n AMD's 
standard military grade products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

.b.L=T . E. LEAD ANISH 
. A = Hot Solder DIP 

D. PACKAGE TYPE 
L .. 24-Pin Slim Ceramic DIP (CD3024) 

I..-.-----------C. DEVICE CLASS 
IB - Class B 

I..-.---------------B. SPEED OPTION 

- A. DEVICE NUMBER/DESCRIPTION 
Am27S55 
4096 x 8 Bipolar Registered PROM 

Valid Combinations 
AM27S55 

AM27S55A I IBLA 

A .. 25 ns Setup 13 ns clock-to-output 
.. 30 ns Setup 16 ns clock-to-output 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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PIN DESCRIPTION 

AO-A11 Address (Inputs) 
The 12-bit field presented at the address inputs selects one 
of 4096 memory locations to be read from. 

K Clock (Input) 
The clock is used to load data into the parallel registers from 
the memory array. Data transfer occurs on the LOW-to­
HIGH transition of K. 

Qo - Q7 Data Output Port (Output) 
Parallel data output from the pipeline register. The disabled 
state of these outputs is floating or high-impedance. 

Vee Device Power Supply Pin 
The most positive of the logic power supply pins. 

GND Device Power Supply Pin 
The most negative of the logic power supply pins. 

2-177 

This device contains a two bit architecture word which, 
when programmed, will provide one of the following 
functions: 

G/Gs/iii'S Asynchronous/Synchronous Output Enable/ 
Asynchronous/Synchronous Initialize (Input) 

With the architecture word unprogrammed, this pin operates 
as an Asynchronous Output Enable «§) and provides direct 
control of the DO output three-state drivers independent of 
K. With proper programming of the architecture word, this 
pin will function as a Synchronous Output Enable (G'S) 
which will control the state of the DO output three-state 
drivers in conjunction with K. This is useful where more than 
one registered PROM is bused together for word-depth 
expansion. In this case, the enable becomes the most 
significant address bit and, as such, must be synchronized 
with the data. 

The architecture word may also be programmed so that this 
pin will function as an Asynchronous Initialize (i) which is a 
control pin used to initialize the output data registers from a 
programmable word independent of K. This can be used to 
generate any arbitrary microinstruction for system interrupt 
or reset. When the architecture word is properly 
programmed, this pin will function as a Synchronous 
Initialize (is) which will initialize the output data registers 
from a programmable word in conjunction with K. This can 
be used for a system interrupt or reset which must be 
synchronized with K. 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................ - 65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature (T A) .•.....•......•................... 0 to + 75°C 

Power Applied ...••.•.•.•...........•••••••..•.. -55 to + 125°C Supply Voltage (Vce) .•..••.•........ + 4.75 V to + 5.25 V 
Supply Voltage ...•.••.•..•.•......•.•.••••••.•• -0.5 V to + 7.0 V 

Military (M) Devices 
DC Voltage Applied to Outputs 

Temperature (Te) •••........•.•.•......•.•.... -55 to +125°C 
Except During Programming •....•..•• -0.5 V to VCC Max. Supply Voltage (Vce) •............... + 4.50 V to + 5.50 V 

DC Voltage Applied to Outputs 
During Programming ........................................ 21 V 

Operating ranges define those limits between which the DC Current into Outputs During 
Programming (Max Duration of 1 sec) •...•.•.••... 250 mA functionality of the device is guaranteed. 

DC Input Voltage •••.... : •...•••••.•.••.•.....• -0.5 V to +5.5 V Military Products 100% tested at - 55°C, + 25°C, 125°C 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum· ratings for extended· periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Parameter Parameter 
Test Conditions Min. Max. Units 

Symbol Description 

VIH Input Voltage (HIGH) Guaranteed Input HIGH Voltage (Note 1) 2.0 Volts 

VIL Input Voltage (LOW) Guaranteed Input LOW Voltage (Note 1) 0.8 Volts 

VI Input Clamp Voltage Vee" Min., liN" -18 mA -1.2 Volts 

VOH Output Voltage (HIGH) Vcc - Min., IOH" -2 mA 2.4 Volts 
VIN .. VIH or VIL 

VOL Output Voltage (LOW) VCC ~ Min., IOL -16 mA 0.5 Volts 
VIN .. VIH or VIL 

VIN" 2.7 V 25 
IIH Input Current (HIGH) Vcc-Max. 

VIN '" 5.5 V 40 
p.A 

IlL Input Current (LOW) Vcc" Max., VIN ... 0.45 V -250 p.A 

Isc 
Output Short-Circuit 

Vcc" Max., Vo" 0 V (Note· 2) -20 -90 mA 
Current 

VCC- Max. VOUT-VCC 40 
ICEX Output Leakage Current 

V~/~ .. 2.4 V (Note 3) VOUT'" 0.4 V -40 
p.A 

TA "O°C 185 

COM'L TA" 25°C 175 

TA = 75°C 165 
ICC Power Supply Current VCC .. Max., All Inputs - 0.0 V mA 

TC=-55°C 195 

MIL TC" 25°C 180 

TC" 125°C 155 

Notes: 1. These are absolute voltages with respect to the device ground pin and include all overshoots due to system and/or tester noise. Do not attempt to 
test these values without suitable equipment and fixturing. 

2. Not more than one output should be shorted at a time. Duration of the short-circuit should not be more than one second. 
3. For devices which have been programmed for Synchronous Enable (Gs), the device must be clocked after applying these voltages to perform this 

measurement. 

Capacltance* 

Parameter Parameter 
Test Conditions Typ. Units 

Symbol Description 

CIN Input Capacitance VCC .. 5.00 V, T A '" 25°C 5 

COUT Output Capacitance VINIVOUT" 2.0 V @ f-1 MHz 12 
pF 

*These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified where capacitance 
may be affected. 
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SWITCHING TEST CIRCUITS 

5." V 
1 

51 

: 30"0 . 
OUtp..;;U...;;t ..... __ -+ 

* TC003442 

A. Output Load for all Switching 
tests except TGHQZ and TKHQZ 

5." V 
1 

51 

:= 30" 0 
OutP~U...;.t~ __ -t 

5pf" B0"0 . 
TC003452 

B. Output Load for TGHQZ and 
TKHQZ 

Notes: 1. All device test loads should be located within 2" of device output pin. 
2. S1 is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. 

S1 is closed for all other Switching tests. 
3. Load capacitance includes all stray and fixture capacitance. 
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KEY TO SWITCHING WAVEFORMS 

WAVEFORM 

--l!IIff 

--H 

INPUTS 

MUST BE 
STEADY 

MAY CHANGE 
FROM H TOl 

MAY CHANGE 
FROM l TOH 

DON'T CARE; 
ANY CHANGE 
PERMITTED 

DOES NOT 
APPLY 

OUTPUTS 

Will BE 
STEADY 

WlllBE 
CHANGING 
FROMHTOL 

WILL BE 
CHANGING 
FROM L TOH 

CHANGING; 
STATE 
UNKNOWN 

CENTER 
LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 

KSOOOO10 



SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 1) 

"A" Version Standard Version 
Parameter Parameter 

No. Symbol Description Min. Max. Min. Max. Units 

COM'L 20 25 
1 TAVKH Address to K HIGH Setup Time ns 

MIL 25 30 

COM'L 0 0 
2 TKHAX Address to K HIGH Hold Time ns 

MIL 0 0 

Delay from K HIGH to Output Valid, for COM'L 10 13 
3 TKHOV1 ns Initially active outputs (HIGH or LOW) MIL 13 16 

TKHKL COM'L 15 20 
4 TKLKH 

K Pulse Width (HIGH or LOW) ns 
MIL 20 20 

Asynchronous Output Enable LOW to COM'L 15 20 
5 TGLOV ns Output Valid (HIGH or LOW) (Note 3) MIL 20 25 

Asynchronous Output Enable HIGH to COM'L 15 20 
6 TGHOZ ns Output Hi-Z (Notes 2 & 3) MIL 20 25 

Gs to K HIGH Setup Time (Note 4) 
COM'L 10 15 

7 TGSVKH ns 
MIL 15 15 

Gs to K HIGH Hold Time (Note 4) 
COM'L 5 5 

8 TKHGSX ns 
MIL 5 5 I 

Delay from 'K HIGH to Output Valid, for COM'L 13 18 
9 TKHOV2 ns initially Hi-Z outputs (Note 4) MIL 18 21 

Delay from K HIGH to Output Hi-Z COM'L 13 18 
10 TKHOZ ns (Notes 2 & 4) MIL 18 21 

Delay from T LOW COM'L 17 20 
11 TILOV ns to Output Valid (HIGH or LOW) (Note 5) MIL 20 25 

Asynchronous T COM'L 17 20 
12 TIHKH ' ns 

Recovery Time (Note 5) MIL 20 25 

Asynchronous T Pulse Width COM'L 15 20 
13 TILIH ns (Note 5) MIL 20 20 

IS to K HIGH Setup Time COM'L 15 20 
14 TISVKH ns (Note 6) MIL 20 25 

IS to K HIGH Hold Time COM'L 0 0 
15 TKHISX ns (Note 6) MIL 0 0 

See also Switching Test Loads 
Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 3.0 V 

using test load in Diagram A. 
2. TGHOZ and TKHOZ are measured at steady state HIGH output voltage -0.5 V and steady state LOW output voltage +0.5 V output 

levels using the test load in Diagram B. 
3. Applies only when Asynchronous Enable (~) function is used. 
4. Applies only when Synchronous Enable (Gs) has been programmed. 
5. Applies only when (Asynchronous Initialize (1)) has been· programmed, 
6. Applies only when (Synchronous Initialize (IS)) has been programmed. 
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Q..oct< 
t< 

OUTPUT ENABLE 
G 

SWITCHING WAVEFORMS (Cont'd.) 

I)-------{ VALID OUTPUT 

WF021730 

Timing Set 1 - Using Asynchronous Enable 

WF021740 

Timing Set 2 - Using Synchronous Enable 
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Cl..0CI< 
K 

INITIALIZE: 
i 

Cl..0CJ< 
K 

INITIALIZE: 
IS 

SWITCHING WAVEFORMS 

WF021750 

Timing Set 3 • Using Asynchronous Initialize 

WF021760 

Timing Set 4 • Using Synchronous Initialize 
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Am27S65 
4096-Bit (1024 x 4) Bipolar Registered PROM 

with SSR ™ Diagnostics Capability 

DISTINCTIVE CHARACTERISTICS 

• On-chip diagnostic shift register for serial observability 
and controllability of the output register 

• User-programmable Enable Pin for Asynchronous or 
Synchronous Enable operation 

• User-programmable Initialization Pin for Asynchronous 
or Synchronous Initialize operation 

• Slim, 24-pin, 300-mil lateral center package permits a 
reduction in board space over standard discrete PROM 
and registers 

• Consumes approximately 1;2 the power of separate 
PROM/register combination for improved system reli­
ability 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields (typ. > 98%) 

• Increased drive capability, 24 mA IOL 

GENERAL DESCRIPTION 

This device contains a 4-bit parallel data register in the 
array-to-output path intended for normal registered data 
operations. In parallel with the output data registers is 
another 4-bit register with shifting capability, called a 
shadow register. As the name implies, the shadow register 
is intended to operate in the background of the normal 
output data register. This shadow register can be used in a 
systematic way to control and observe the output data 
register to exercise desired system functions during a 
diagnostic test mode. 

To offer the system designer maximum flexibility, this 
device contains user-programmable architecture for Enable 
and Initialize. The unprogrammed state of thes~ pins 
operates as Asynchronous inputs (G) and (i), respectively. 
An architecture word permits the programming of the 
functionality of these pins to Synchronous Enable (GS) and 
Synchronous Initialize (is). A non-programmable Asynchro­
nous Enable (<:3) is also provided. 

BLOCK DIAGRAM 

SD 

sa 

80005830 

SSA is a trademark of Advanced Micro Devices. Inc. Rev. Amendment 
C 10 
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PRODUCT SELECTOR GUIDE 

Part Number 27S65A 27565 27S65A 27565 

Address Set-up 23 ns 30 ns 27 ns 35 ns Time 

Clock-to-Output 10 ns 15 ns 13 ns 20 ns Delay 

Operating C C M M Range 

CONNECTION DIAGRAMS 

Top·Vlew 

., ID ... !i 8 ID <II 
< < < > < < 

A7 Vee 
At At ". G 

At At "3 GIGS 
A4 ~ 
A, GIGS "2 TiiS 

~ illS ", 000 A, DOc» 
Ao DO, "0 NC 

II DOz NC 00, 
OK 00, 
SO SO M 002 

OND PK 

CDOOO541 i!i Ii) g !i if fJJ 8 
CDOO4901 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

" • 
AeJ M DK SD 

:. Al 

:. A2 

A3 

A4 

AS DOel ... 
... A6 DOL .. ... 
~ A7 D02 .. 
:. As D03 
:. Ag 

.. G 
G/GS SO .. ... 

... I> is .. PI< ... 

LS002100 
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ORDERING INFORMATION 

Standard Products 

AMO products are available in several packages and operating ranges. The order number (Valid Combination) is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

278 5 -~ P -9- i .... _____ E. OPTIONAL PROCESSING 
Blank - Standard processing 

B - Burn-in 

1....---------0. TEMPERATURE RANGE 
, C ". Commercial (0 to + 75°C) 

I....-------------C. PACKAGE TYPE 
P = 24-Pin Plastic DIP (PD3024) 
D = 24-Pin Ceramic DIP (CD3024) 
L = 28-Pin Ceramic Leadless Chip Carrier (CL 028) 

I....-------------___ B. SPEED OPTION 
Blank - 30 ns set-up/15 ns clock-to-output 

A'" 23 ns set-up/10 ns clock-to-output 

'---- A. DEVICE NUMBER/DESCRIPTION 
Am27S65 
1 K x 4 Registered PROM with SSR ™ Diagnostics 

Valid Combinations 

t-"":,A~M_27,,,,:,56:-:-5 ~_--II pc, PCB, 
AM27S65A I DC, DCB, LC, LCB 

Valid Combinations 

Consult the local AMO sales office to confirm availability of 
specific valid combinations, to check on newly released valid 
combinations, and to obtain additional data on AMO's 
standard military grade products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL-STD-883C requirements. The order number (Valid Combination) for APL 
products is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

A .... I _____ E. LEAD FINISH 

A = Hot Solder DIP 
C-Gold 

'----------D. PACKAGE TYPE (per 09-000) 
K '" 24-Pin· Rectangular Ceramic Flatpak (CFM024) 
L - 24-Pin Ceramic DIP (CD3024) 
3 '" 28-Pin Square Ceramic Leadless Chip 

Carrier (CL 028) 

'-------------C_ DEVICE CLASS 
B '" Class B 

'-----------------B_ SPEED OPTION 
Blank - 35 ns set-up/20 ns clock-to-output 

A'" 27 ns set-up/13 ns clock-Io-output 

- A. DEVICE NUMBER/DESCRIPTION 
Am27S65 
1 K x 4 Re-mstered PROM 
with SSR Diagnostics 

Valid Combinations 

AM27S65 I 
AM27S65A I IBKA, IBLA, IB3C 

Valid Combinations 

Consult the local AMD sales office to confirm availability of 
specific valid combinations or to check for newly released 
valid combinations. 
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PIN DESCRIPTION 

AO - Ag Address Inputs 
The 1 a-bit field presented at the address inputs selects one 
of 1024 memory locations to be read from. 

PK Pipeline Clock (Input) 
The pipeline clock is used to load data into the parallel 
registers. The data source may be the memory array, the 
shadow register, or the initialize word if programmed for 
synchrounous initialize architecture. Transfer occurs on the 
LOW-to-HIGH transition of PK. 

000 - 003 Data I/O Port 
Parallel data output from the pipeline register or parallel 
data input to the shadow register. 

M Mode (Input) 
Control input which controls the source data for both sets of 
registers, MODE input is LOW in the normal mode of 
operation. The PROM Array is the input source for the 
output data registers. The shadow register is in the shift 
mode (SD ... So ..... S1 ..... S2 ..... S3/SO). MODE input HIGH al­
lows transfer of data for diagnostic testing. Shadow register 
data may be loaded into the output registers or output data 
bus information may be loaded into the shadow register. 

OK Diagnostic Clock (Input) 
The Diagnostic clock is used to load or shift the data into the 
shadow register. Transfer occurs on the LOW-to-HIGH 
transition of DK. 

SO Serial Data Input 
This pin performs two functions depending on the state of 
the MODE input. If M is LOW, the SD pin is the data transfer 
pin for serial data (SD ~ So). IF the M input is HIGH, the 
SD pin operates as a control pin where SD asserted LOW 
permits output data to be loaded into the shadow register on 
the next LOW-to-HIGH transtion of DK. SD asserted HIGH 
represents a NO-OP function on this device. 
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SO Serial Data Output 
This pin operates as a transfer pin for serial data. When M 
input is LOW, SO = S3. When M is HIGH and SD operates 
as a control pin, the SO pin operates as a pass through of 
SD control. SO is an active totem-pole output. 

Vee Device Power Supply Pin 
The most positive of the logic power supply pins. 

GND Device Power Supply Pin 
The most negative of the logic power supply pins. 

This device contains a two bit architecture word which, 
according to programming, will provide the following functions: 

G/GS Asynchronous/Synchronous Output Enable 
With the architecture word unprogrammed this pin operates 
as an Asynchronous Output Enable (<3) and provides direct 
control of the DO output three-state drivers independent of 
PK. With proper programming of the architecture word this 
pin will function as a Synchronous Output Enable (GS) 
which will control the state of the DO output three-state 
drivers in conjunction with PK. This is useful where more 
than one· registered PROM is bussed together for word 
depth expansion. In this case, the enable becomes the most 
significant address bit and, as such must be synchronized 
with the data. 

IllS Asynchronous/Synchronous· Initialize 
With the architecture word unprogrammed this pin functions 
as an Asynchronous Initialize (i) which is a control pin used 
to initialize the output data registers from a programmable 
word independent of PK. This can be used to generate any 
arbitrary microinstruction for system interrupt or reset. When 
the architecture word is properly programmed this pin will 
function as a Synchronous Initialize (is) which will initialize 
the output data registers from a programmable word in 
conjunction with PK. This can be used for a system interrupt 
or reset which must be synchronized with PK. 

• 



MODE SELECT TABLE 

Data transfers into the shadow register occur on the LOW-to­
HIGH transition of OK. M (MODE) and SO determine what data 
source will be loaded. The pipeline register is loaded on the 
LOW-to-HIGH transition of PK. M (MODE) selects whether the 
data source is the PROM Array or the shadow register output. 

Because of the independence of the clock inputs. data can be 
shifted in the shadow register via OK and loaded into the 
pipeline register from the data input via PK as long as no set 
up or hold times are violated. 

Inputs 

SO M OK PK 

x L t -

X L - t 

X L - t 

L H t -
X H - t 

H H t -
FUNCTION TABLE DEFINITIONS 

INPUTS 

H-HIGH 
L-LOW 
X - Don't Care 

is* SQ 

X S3 

H S3 

L S3 

X SO 

X SO 

X SO 

- - Steady State LOW or HIGH or HIGH-to-LOW 
transition 

t - LOW-to-HIGH transition 

Outputs 

Shadow Pipeline Operation 
Register Register 

Sn .. Sn-1 NA Serial Shift; SD",SO",S1",S2",S3/S0 So .. SD 

NA On .. ARRAY Normal Load Pipeline Register from PROM DATA 

NA On .. INIT Synchronous Initialize Pipeline Register· DATA 

Sn .. On NA Load Shadow Register from Outputs (000 - 003) 

NA On .. Sn Load Pipeline Register from Shadow Register 

Hold NA No·Op; Hold Shadow Register 

OUTPUTS 

sa - Serial Data Output 
S3 - So - Shadow Register Outputs (internal to devices) 
03 - 00 - Pipeline Register Outputs 

NA - NOT applicable: Output is not a function of the 
specified input combinations 

• Applies only If the architecture word has been programmed for Synchronous Initialize operation. 
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APPLICATIONS 

APPLYING SERIAL SHADOW REGISTER (SSR) 
DIAGNOSTICS IN BIPOLAR MICROCOMPUTERS 

DIAGNOSTICS 

A diagnostics capability provides the necessary functionality 
as well as a systematic method for detecting and pin-pointing 
hardware related failures in a system. This capability must be 
able to both observe intermediate test points and control 
intermediate signals - address, data, control, and status - to 
exercise all portions of the system under test. These two 
capabilities, observability and controllability, provide the ability 
to establish a desired set of input conditions and state register 
values, sample the necessary outputs and determine whether 
the system is functioning correctly. 

TESTING COMBINATIONAL AND SEQUENTIAL 
NETWORKS 

The problem of testing a combinational logic network is well 
understood. Sets of input signals (test vectors) are applied to 
the network and the network outputs are compared to the set 
of computed outputs (result vectors). In some cases sets of 
test vectors and result vectors can be generated in a 
computer-aided environment, minimizing engineering effort. 
Additionally, fault coverage analysis can be automated to 
provide a measure of how efficient a set of test vectors is at 
pin-pointing hardware failures. For example, a popular mea­
sure of fault coverage computes the percentage of stuck-at­
ones (nodes with outputs always HIGH) and stuck-at-zeros 
(nodes with outputs always LOW) a given set of test vectors 
will discover. 

r-----------------------, 
I 
loomRNAI. 
I STATE 

I INPUTS 

I 
I 

I----t-- ='S 

I I 
I I l ______________ ~~~~J 

AF000181 

Figure 1. 

A sequential network (Figure 1) is much more difficult to test 
systematically. The outputs of a sequential network depend 
not only on the present inputs but also on the internal state of 
the network. Initializing the internal state register to the value 
necessary to test a given set of inputs is difficult at best and 
not easily automated. Additionally, observing the internal state 
of a sequential network can be very difficult and time 
consuming if the state information is not directly available. For 
example, consider the problem of determining the value of an 
internal 16-bit counter if only a carry-out signal is available. 
The counter must be clocked until it reaches the carry-out 
state and the starting value computed. Up to 65,535 clock 
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cycles may be necessary! An easier method mus, exist. Serial 
Shadow Register diagnostics provides this method. 

SERIAL SHADOW REGISTER DIAGNOSTICS 

Serial Shadow Register diagnostics provides sufficient observ­
ability and controllability to turn any sequential network into a 
combinational network. This is accomplished by providing the 
means to both initialize (control) and sample (observe) the 
state elements of a sequential network. Figure 2 shows the 
method by which Serial Shadow Register diagnostics accom­
plishes these two functions. 

r-------I---------------~ 
COIl8I~ATOfIIAI. 

LOGIC 

Figure 2. 
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Serial Shadow Register diagnostics utilizes an extra multiplex­
er on the input of each state register and a duplicate or 
shadow of each state flip/flop in an additional register. The 
shadow register can be loaded serially via the serial data input 
(thus the name Serial Shadow Register diagnostics) for 
controllability. Once the desired state information is loaded 
into the serial register it can be transferred into the internal 
state register by selecting the multiplexer and clocking the 
state register with PK. This allows any internal state to be set 
to a desired state in a simple, quick, and systematic manner. 

Internal state information can be sampled by loading the serial 
register from the state register outputs. This state information 
can then be shifted out via the serial data output to provide 
observability. Notice that the serial data inputs and outputs 
can be cascaded to make long chains of state information 
available on a minimum number of connections. 

In effect, Serial Shadow Register diagnostics breaks the 
normal feedback path of the sequential network and estab­
lishes a logical path' with which inputs can be defined and 
outputs sampled. This means that those techniques which 
have been developed to test combinational networks can be 
applied to any sequential network in which Serial Shadow 
Register diagnostics is utilized. 

When normal pipeline registers are replaced by SSR diagnos­
tics pipeline registers, system debug and diagnostics are 
easily implemented. State information which was inaccessible 
is now both observable and controllable. 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature .......................... - 65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperatures ...................................... 0 to + 75°C 

Power Votage ............................... - 55 to + 125°C Supply Voltage ..•...............•..•. + 4.75 V to + 5.25 V 
Supply Voltage ......•.................•......... - 0.5 V to 7.0 V 

Military (M) Devices 
DC Voltage Applied to Outputs 

Temperatures .•..............•............... - 55 to + 125°C 
(Except During Programming) ..•.••....•.. 0.5 to Vee Max. 

Supply Voltage.......................... + 4.5 V to +5.5 V 
De Voltage Applied to Outputs 

During Programming ....•...•...........•..............•.... 21 V 
Operating ranges define those limits between which the Output Current into Outputs During 

Programming (Max. Duration of 1 sec.) ••......... 250 mA functionality and parameters of the device. are guaranteed. 

DC Input Voltage ..........•...........•.•...... 0.5 V to +5.5 V Military products 100% tested at - 55°C, 25°C, 125°C 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Parameter Parameter 
Symbol Description Test Conditions Min. Max. Units 

VIH Input Level (HIGH) Guaranteed Input HIGH Voltage (See Note 1) 2.0 Volts 

VIL Input Level (LOW) Guaranteed Input LOW Voltage (See Note 1) 0.8 Volts 

VI 
Input Clamp 

Vee - Min., liN - -18 mA -1.2 Volts Voltage 

VOH 
Output Voltage Vee- Min. IOH (000 - 003) - - 2 mA 

2.4 Volts (HIGH) VIN - VIH or VIL IOH (SO) = -0.5 mA 

COM'L IOL 
(000 - 003) - 24 mA 

VOL 
Output Voltage Vce = Min. MIL 10L 0.5 Volts (LOW) VIN = VIH or VIL (000-003) = 18 mA 

IOL (SO) = 4 mA 

Input Current VIN=2.7 V 25 
IIH (HIGH) Vee· Max. 

VIN - 5.5 V 40 
pA 

IlL Input Current (LOW) VCC'" Max., VIN· 0.4 V -250 pA 

Output Short Vce· Max. 000- 003 -20 -90 
Ise mA Circuit Current VOUT - 0 V (Note 2) SO -10 -85 

Output Leakage Vee = Max. VOUT-Vee 50 pA 
ICEX Current VC;- 2.4 V VOUT= 0.4 V -150 mA 

TA" 75°C 150 

COM'L TA" 25°C 160 mA 

Power Supply Vee = Max., All Inputs - 0 V TA=O°C 165 
Ice Current (Note 3) Te = 125°C 145 

MIL Te- 25°C 165 mA 

Te =-55°C 175 

Notes: 1. There are absolute voltages with respect to the device ground pin and include all overshoots due to system and/or tester noiSE!. 
. Do Not attempt to test these values without suitable equipment and fixturing (See Notes on Testing). 

2. Not more than one output should be shorted at a time. Ouration of the short circuit should not be more than one second. 
·3. ICC limits at temperature extremes are guaranteed by correlation to 25°C test limits. 

CAPACITANCE 

Parameter Parameter 
Symbol Description Test Conditions Typ. Units 

CIN Input Capacitance VCC = 5.0 V, TA = 25°C 5 

COUT Output Capacitance VINIVOUT = 2.0 V@ f = 1 MHz 12 
pF 

Note: These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified where 
capacitance may be affected. 

·See last page of this spee for Group A Subgroup Testing information. 

...J 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (See Note 1.) * 

"A" Versions Standard Versions 

COM'L MIL COM'L MIL 

Parameter Parameter 
No. Symbol Description Min. Max. Min. Max. Min. Max. Min. Max. Units 

1 TAVPKH Address to PK (HIGH) Setup Time 23 27 30 35 ns 

2 TPKHAX Address to PK (HIGH) Hold Time 0 0 0 0 ns 

3 TPKHDOV1 Delay from PK HIGH to Output Valid. for initially 4 10 4 13 4 15 4 20 ns active outputs (HIGH or LOW) (Note 7) 

4 TPKHPKL PK Pulse Width (HIGH or LOW) 15 20 20 20 ns TPKLPKH 

5 TGLDOV Asynchronous Output Enable LOW to Output Valid 22 25 25 30 (HIGH or LOW) (See Note 3) 

6 TGHDOZ Asynchronous Output Enable HIGH to Output 17 22 20 25 HIGH·Z (See Notes 2 & 3) 

7 TGSVPKH GS to PK HIGH Setup Time (See Note 4) 12 12 15 15 ns 

8 TPKHGSX GS to PK HIGH Hold Time (See Note 4) 0 0 0 0 ns 

9 TPKHDOV2 Delay from PKGHIGH to Output Valid. for initially 17 22 20 25 ns High-Z outputs (See Note 4) 

10 TPKHDOZ Delay from PK HIGH tou Output High-Z 17 22 20 25 ns (See Notes 2 & 4) 

11 TILDOV Delay from T LOW to Output Valid (HIGH or LOW) 25 30 30 35 ns (See Note 5) 

12 TIHPKH Asynchronous i Recovery to PK (HIGH) 20 25 25 30 ns (See Note 5) 

13 TILIH Asynchronous T Pulse Width (LOW) (See Note 5) 20 20 25 25 ns 

14 TISVPKH is to PK HIGH Setup Time (See Note 6) 20 25 20 25 ns 

15 TPKHISX is to PK HIGH Hold Time (See Note 6) 5 5 5 5 ns 

Notes: 1. Tests are'performed with input transition time of 5 ns or less. timing reference levels of 1.5 V. and input pulse levels of 0 to 3.0 
V. using test loads in A. B. &C. 

2. TGHDOZ and TPKHDOZ are measured to Steady State HIGH - 0.5 V and Steady State LOW + 0.5 V output levels using the 
test load in C. 

3. Applies only if the architecture is configured for Asynchronous Enable. 
4. Applies only if the architecture word has been programmed for a Synchronous Enable input. 
5. Applies only if the architecture word has been programmed for a Asynchronous Initialize input. 
6. Applies only if the architecture word has been programmed for a Synchronous Initialize input. 
7. Minimum Delay times are guaranteed by design and supported by characterization data. 

DIAGNOSTIC MODE SWITCHING CHARACTERISTICS over operating range unless other specified 
(See Note 1.)* 

COM'L MIL 

Parameter Parameter 
No. Symbol Description Min. Max. Min. Max. Units 
16 TSDVDKH Serial Data In to DK HIGH Setup Time 25 30 

17 TDKHSDX Serial Data In to DK HIGH Hold Time 0 0 

18 TMVPKH Mode to PK HIGH Setup Time 35 40 

19 TPKHMX Mode to PK HIGH Hold Time 0 0 

20 TMVDKH Mode to DK HIGH Setup Time 35 40 

21 TDKHMX Mode to OK HIGH Hold Time 0 0 

22 TDOVDKH Output Data In to OK HIGH Setup Time 25 30 ns 

23 TDKHDOX Output Data In to OK HIGH Hold Time 0 0 

24 TDKHSOV Delay from OK HIGH to Serial Data' Output (Shifting) 30 35 

25 TSDVSOV Delay from SD Valid to SO Valid 25 30 (Mode Input HIGH) 

26 TDKHDKL OK Pulse Width (HIGH or LOW) 25 25 TDKLDKH 

27 TMHSOV Delay from Mode (HIGH or LOW) to SO Valid 25 30 TMLSOV 

See also A-C TEST LOADS 

·See last page of this spec for Group A Subgroup Testing information. 

2-191 



a..OCJ( 
PI< 

OUTPUT ENABLE 
G 

a..OCJ( 
PI< 

OUTPUT ENABLE 
GS 

CLOCJ( 
PI< 

INITIALIZE 
I 

SWITCHING WAVEFORMS 

_ __ ----.Jf ® 

WF020650 

Timing Set 1-Uslng Asynchronous Enable 

WF020660 

Time Set 2-Using Synchronous Enable 

WF020670 

Timing Set 3-Uslng Asynchronous Initialize 
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OUTPUTS 
000 - DQS 

INITIALIZe: 
IS 

a..0CI< 
PI< 

ADtRE:SS 
Aa - AS 

OUTPUTS 
DOa - D~ 

MODE 
M 

DIAGNOSTIC Q.oa< 
D< 

SERIAl.. DATA IN 
SO 

SERIAl.. DATA OUT 
SO 

SWITCHING WAVEFORMS (Cont.) 

• WF020680 

Timing Set 4-Uslng Synchronous Initialize 

VALID OUTPUT 

WF020690 

Timing Set 5-Dlagnostlc Test Mode (System Control) 
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OUTPUTS 
000 - 003 

MOtE 
M 

DIAGNOSTIC Cl..0CI< 
D< 

fERIAL DATA IN 
SD . 

fERIAL DATA OUT 
sa 

SWITCHING WAVEFORMS (Cont.) 

I Normal Plpliling Opllratlon Load Shadow RIIgultlir 
F"roll CAltputs 

Normal Plpllllnll Opllratlon 
ShIft Shadow RGI!ilIstlir 

WF020700 

Timing Set 6-Doagnostic Test Mode (System Observation) 
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A. Output load for DQo - DQ3 

KEY TO SWITCHING WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILL BE 
STEADY STEADY ----- MAY CHANGE WILLBE 

FROM H TO L 
CHANGING 
FROM H TO L 

JJJJJJ MAY CHANGE 
WILL BE 

FROM L TOH 
CHANGING 
FROM L TOH 

--- CON'TCARE; CHANGING; 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF" STATE 

KSOOOO10 

A-C TEST LOADS 
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B. Output load for SQ 
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iSPF ~. 601Zl 
: 

TC002960 

C. Output load for TGHDQZ and 
TPKHDQZ on Outputs DQo - DQ3 

Notes: 1. All device test loads should be loaded within 2" of device output pin. 
2. Sl is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. Sl is closed for all the AC tests. 
3. Load capacitance includes all stray and fixture capacitance. 

NOTES ON TESTING 

Incoming test procedures on these devices should be carefully 
planned, taking into account the high performance and output 
drive capabilities of the parts. The following notes may be 
useful: 

1. Ensure that adequate decoupling capacitance is employed 
across the device Vcc and ground terminals. Multiple 
capacitors are recommended, including a O.1llFarad or 
larger capacitor and a O.01llFarad or smaller capacitor 
placed as close to the device terminals as possible. 
Inadequate decoupling may result in large variations of 
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power supply voltage, creating erroneous function or tran­
sient performance failures. 

2. Do not leave any inputs disconnected (floating) during any 
tests. 

3. Do not attempt to perform threshold tests under AC 
conditions. Large amplitude, fast ground current transients 
normally occur as the device outputs discharge the load 
capacitances. These transients flowing through the parasitic 
inductance between the device. ground pin and the test 
system ground can create significant reductions in observ­
able input noise immunity. 



GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VIH 1,2,3 

VIL 1, 2, 3 

VOH 1, 2, 3 

VOL 1, 2, 3 

IIH 1, 2, 3 

IlL 1, 2, 3 

Isc 1, 2, 3 

ICEX 1, 2, 3 

IcC 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter Parameter 
No. Symbol Subgroups No. Symbol Subgroups 

1 TAVPKH 9, 10, 11 16 TSOVOKH 9, 10, 11 

2 TPKHAX 9, 10, 11 17 TOKHSOX 9, 10, 11 

3 TPKHOOV1 9, 10, 11 1B TMVPKH 9, 10, 11 

4 TPKHPKL 9, 10, 11 19 TPKHMX 9, 10, 11 

4 TPKLPKH 9, 10, 11 20 TMVOKH 9, 10, 11 

5 TGLOOV 9, 10, 11 21 TOKHMX 9, 10, 11 

6 TGHOOZ 9, 10, 11 22 TOOVOKH 9, 10, 11 

7 TGSVPKH 9, 10, 11 23 TOKHOOX 9, 10, 11 

B TPKHGSX 9, 10; 11 24 TOKHSQV 9, 10, 11 

9 TPKHOOV2 9, 10, 11 25 TSOVSOV 9, 10, 11 

10 TILOOV 9, 10, 11 26 TOKHOKL 9, 10, 11 

11 TILOOV 9, 10, 11 26 TOKLDKH 9, 10, 11 

12 TIHPKH 9, 10, 11 27 TMHSOV 9, 10, 11 

13 TILIH 9, 10, 11 27 TMLSOV 9, 10, 11 

14 TISVPKH 9, 10, 11 Functional 

15 TPKHISX Tests 
7,8 

9, 10, 11 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMO's option. 
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Am27S75 
8192-Bit (2048 x 4) Bipolar Registered PROM 

with SSR™ Diagnostics Capability 

DISTINCTIVE CHARACTERISTICS 

• On-chip diagnostic shift register for serial observability 
and controllability of the output register 

• User-programmable synchronous and asynchronous 
Enables 

• User-programmable for synchronous or asynchronous 
Initialize 

• Slim, 24-pin, 300-mil lateral center package permits a 
reduction in board space over standard discrete PROM 
and registers. 

• Consumes approximately 1/2 the power of separate 
PROM/register combination for improved system reli­
ability. 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields (typ. > 98%). 

• Increased drive capability, 24 rnA IOL 

GENERAL DESCRIPTION 

This device contains a 4-bit parallel data register in the 
array-to-output path intended for normal registered data 
operations. In parallel with the output data registers is 
another 4-bit register with shifting capability, called a 
shadow register. As the name implies, the shadow register 
is intended to operate in the background of the -normal 
output data register. This shadow register can be used in a 
systematic way to control and observe the output data 
register to exercise desired system functions during a 
diagnostic test mode. 

To offer the system designer maximum flexibility, this 
device contains user programmable architecture for Enable 
and Initialize. The unprogrammed state of these pins 
operates as Asynchronous inputs (G) and (I) respectively. 
An architecture word permits the programming of the 
functionality of these pins to Synchronous Enable (GS) and 
Synchronous Initialize (is). 

BLOCK DIAGRAM 

SD 

sa 

80005840 

Rev. Amendment 
SSR is a trademark of Advanced Micro Devices. Inc. C 10 
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PRODUCT SELECTOR GUIDE 

Part Number 27575A 27575· 27575A 27575 

Address 5et up Time 25 ns 30 ns 30 ns 35 ns 

Clock-to-Output 12ns 15 ns 17 ns 20 ns Delay 

Operating Range C C M M 

CONNECTION DIAGRAMS 

Top View 

., ... ... ~ >8 < .. '" < < < < 

"7 Vee 
At I.e A4 '-10 
As At A3 GIGS 

"" "10 
'" a/Os A2 iII§ 

'-2 Tn'S A, DCo 
"1 DOo 
Ao OQ1 AO NC 

II 00, NC 
OK DO, DC, 

so sa M DC2 

GNO PK 

CDOOO552 is fil g ~ If Sl 8 
CDOO4903 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

" .. Ael M DK SD 

: Al 

.. A2 

.. A3 

.. A4 

AS DOel .. 
AS DOL ----.. .. 
A7 D02 .. .. 

.. AB DQ3 ... 

.. Ag 

.. Alel 

.. G/GS 50 
:. i>f§ .. PI< 

LS002110 
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ORDERING INFORMATION 

Standard Products 

AMD products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

llLI _____ E. OPTIONAL PROCESSING 
Blank = Standard Processing 

B = Burn-in 

L..-________ D. TEMPERATURE RANGE 
C = Commercial (0 to + 75°C) 

L..-------------C. PACKAGE TYPE 
P = 24-Pin Plastic DIP (PD3024) 
D = 24-Pin Ceramic DIP (CD3024) 
L - 28-Pin Ceramic Leadless Chip 

Carrier (CL 028) 

I.-.---------------B. SPEED OPTION 
Blank = 30 ns set-up/15 ns clock-to-output 

A = 25 ns set-up/12 ns clock-to-output 

'--A. DEVICE NUMBER/DESCRIPTION 
Am27S75 
2K x 4 Registered PROM with SSR ™ Diagnostics 

Valid Combinations 

AM27S75 I PC, PCB, DC 

AM27S75A I DCB, LC, LCB 

Valid Combinations 

Consult the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly released valid 
combinations, and to obtain additional data on AMD's 
standard military grade products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. The order number (Valid Combination) 
for APL products is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

T ... _____ E. LEAD FINISH 
A - Hot Solder DIP 
C=Gold 

'----------D. PACKAGE TYPE 
K - 24·Pin Rectangular Ceramic Flatpack (CFM024) 
L - 24·Pin Ceramic DIP (CD3024) 
3 - 28·Pin Square Ceramic Leadless Chip 

Carrier (CL 028) 

'--------------C. DEVICE CLASS 
B = Class B 

'------------------B. SPEED OPTION 
Blank - 35 ns set-up/20 ns clock·to-output 

A - 30 ns set-up/17 ns clock-to-output 

'--A. DEVICE NUMBER/DESCRIPTION 
Am27S75 
2K x 4 Registered PROM with SSR ™ Diagnostics 

Valid Combinations 

AM27S75 I 
AM27S75A I IBKA, IBLA, IB3C 

Valid Combinations 

Consult the local AMD sales office to confirm availability of 
specific valid combinations or to check for newly released 
valid combinations. 
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PIN DESCRIPTION 

AO - A10 Address Inputs 
The 11-bit field presented at the address inputs selects one 
of 2048 memory locatios to be read from. 

PK Pipeline Clock (Input) 
The pipeline clock is used to load data into the parallel 
registers. The data source may be the memory array. the 
shadow register. or the initialize word if programmed for' 
synchronous initialize word if programmed for synchronous 
initialize architecture. Transfer occurs on the LOW-to-HIGH 
transition of PK. 

DOo - D03 Data I/O Port 
Parallel data output from the pipeline register or parallel 
data input to the shadow register. 

M Mode (Input) 
Control input which controls the source data for both sets of 
registers. MODE input is LOW in the normal mode of 
operation. The PROM array is the input source for the 
output data registers. The shadow register is in the shift 
mode (50-50-51-52-53/50). MODE input HIGH 
allows transfer of data for diagnostic testing. Shadow 
register data may be loaded into the output register or 
output data bus information may be loaded into the shadow 
register. 

DK Diagnostic Clock (Input) 
The diagnostic clock is used to load or shift the data into the 
shadow register. Transfer occurs on the LOW-to-HIGH 
transition of OK. 

SD Serial Data Input 
This pin performs two functions depending on the state of 
the MODE input. If M is LOW. the SO pin is the data transfer 
pin for serial data (SO-So). If the M input is HIGH. the SO 
pin operates as a control pin where SO asserted LOW 
permits output data to be loaded into the shadow register on 
the next LOW-toHIGH transition of OK. SO asserted HIGH 
represents a NO-OP function on this device. 
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SO Serial Data Output 
This pin operates as a transfer pin for serial data. When M 
input is LOW. SO .. 53. When M is HIGH and SO operates 
as a control pin. the SO pin operates as a pass through of 
SO control. SO is an active totem-pole output. 

Vee Device Power Supply Pin 
The most positive of the logic power supply pins. 

GND Device Power Supply Pin 
The most negative of the logic power supply pins. 

This device contains a two bit architecture word which, 
according to programming, will provide the following 
functions: 

G/GS Asynchronous/Synchronous Output Enable 
With the architecture word unprogrammed this pin operates 
as an Asynchronous Output Enable (G) and provides direct 
control of the DO output three-state drivers independent of 
PK. With proper programming of the architecture word this 
pin will function as a. Synchronous Output Enable «3S) 
which will control the state of the DO output three-state 
drivers in conjunction with PK. This is useful where more 
than one registered PROM is bussed together for word 
depth expansion. In this case, the enable becomes the most 
significant address bit and, as such, must be synchronized 
with the data. 

I/IS Asynchronous/Synchronous Initialize 
With the architecture word unprogrammed this pin functions 
as an Asynchronous Initialize (i) which is a control pin used 
to initialize the output data registers from a programmable 
word independent of PK. This can be used to generate any 
arbitrary microinstruction for system interrupt or reset. When 
the architecture word is properly programmed this pin will 
function as a Synchronous Initialize (is) which will initialize 
the output data registers from a programmable word in 
conjunction with PK. This can be used for a system interrupt 
or reset which must be synchronized with PK. 



MODE SELECT TABLE 

Data transfers into the shadow register occur on the LOW-to­
HIGH transition of OK. M (MODE) and SO determine what data 
source will be loaded. The pipeline register is loaded on the 
LOW-to-HIGH transition of PK. M (MODE) selects whether the 
data source is the PROM Array or the shadow register output. 

Because of the independence of the clock inputs, data can be 
shifted in the shadow register via OK and loaded into the 
pipeline register from the data input via PK as long as no set 
up or hold times are violated. 

Inputs 

SO M OK PK 

x L t -

X L - t 

X L - t 

L H t -
X H - t 
H H t -

MODE SELECT TABLE DEFINITIONS 

INPUTS 

H- HIGH 
L-LOW 
X .. Don't Care 

is* SQ 

X S3 

H S3 

L S3 

X SO 

X SO 

X SO 

- .. Steady State LOW or HIGH or HIGH-to-LOW 
transition 

t - LOW-to-HIGH transition 

Outputs 

Shadow Pipeline 
Register Register Operation 

Sn-Sn-1 NA Serial Shift; SO_SO_S1_S2_S3/SO 
So_SO 

NA On_ARRAY Normal Load Pipeline Register from PROM DATA 

NA On_ INIT Synchronous Initialize Pipeline Register* DATA 

Sn.:...On NA Load Shadow Register from Outputs (000 - OOa) 

NA On-Sn Load Pipeline Register from Shadow Register 

Hold NA No-Op; Hold Shadow Register 

OUTPUTS 

SO .. Serial Data Output 
Sa - So .. Shadow Register Outputs (internal to devices) 
Oa - 00 - Pipeline Register Outputs 

NA .. NOT applicable: Output is not a function of the 
specified input combinations 

• Applies only if the architecture word has been programmed for Synchronous Initialize operation. 
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APPLICATIONS 

APPLYING SERIAL SHADOW REGISTER (SSR) 
DIAGNOSTICS IN BIPOLAR MICROCOMPUTERS 

DIAGNOSTICS 

A diagnostics capability provides the necessary functionality 
as well as a systematic method for detecting and pin-pointing 
hardware related failures in a system. This capability must be 
able to both observe intermediate test points and control 
intermediate signals - address, data, control, and status - to 
exercise all portions of the system under test. These two 
capabilities, observability and controllability, provide the ability 
to establish a desired set of input conditions and state register 
values, sample the necessary outputs and determine whether 
the system is functioning correctly. 

TESTING COMBINATIONAL AND SEQUENTIAL 
NETWORKS 

The problem of testing a combinational logic network is well 
understood. Sets of input signals (test vectors) are applied to 
the network and the network outputs are compared to the set 
of computed outputs (result vectors). In some cases sets of 
test vectors and result vectors can be generated in a 
computer-aided environment, minimizing engineering effort. 
Additionally, fault coverage analysis can be automated to 
provide a measure of how efficient a set of test vectors is at 
pin-pointing hardware failures. For example, a popular mea­
sure of fault coverage computes the percentage of stuck-at­
ones (nodes with outputs always HIGH) and stuck-at-zeros 
(nodes with outputs always LOW) a given set of test vectors 
will discover. 

r-----------------------~ 
I I 

I 
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I 
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I I l ______________ ~~~~~~~J 

AF000181 

Figure 1. 

A sequential network (Figure 1) is much more difficult to test 
systematically. The outputs of a sequential network depend 
not only on the present inputs but also on the internal state of 
the network. Initializing the internal state register to the value 
necessary to test a given set of inputs is difficult at best and 
not easily automated. Additionally, observing the internal state 
of a sequential network can be very difficult and time 
consuming if the state information is not directly available. For 
example, consider the problem of determining the value of an 
internal 16-bit counter if only a carry-out signal is available. 
The counter must be clocked until it reaches the carry-out 
state and the starting value computed. Up to 65,535 clock 
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cycles may be necessary! An easier method must exist. Serial 
Shadow Register diagnostics provides this method. 

SERIAL SHADOW REGISTER DIAGNOSTICS 

Serial Shadow Register diagnostics provides sufficient observ­
ability and controllability to turn any sequential network into a 
combinational network. This is accomplished by providing the 
means to both initialize (control) and sample (observe) the 
state elements of a sequential network. Figure 2 shows the 
method by which Serial Shadow Register diagnostics accom­
plishes these two functions. 

r-------~-------------~ 
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LOGoC 

Figure 2. 
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Serial Shadow Register diagnostics utilizes an extra multiplex­
er on the input of each state register and a duplicate or 
shadow of each state flip/flop in an additional register. The 
shadow register can be loaded serially via the serial data input 
(thus the name Serial Shadow Register diagnostics) for 
controllability. Once the desired state information is loaded 
into the serial register it can be transferred into the internal 
state register by selecting the multiplexer and clocking the 
state register with PK. This allows any internal state to be set 
to a desired state in a simple, quick, and systematic manner. 

Internal state information can be sampled by loading the serial 
register from the state register outputs. This state information 
can then be shifted out via the serial data output to provide 
observability. Notice that the serial data inputs and outputs 
can be cascaded to make long chains of state information 
available on a minimum number of connections. 

In effect, Serial Shadow Register diagnostics breaks the 
normal feedback path of the sequential network and estab­
lishes a logical path with which inputs can be defined and 
outputs sampled. This means that those techniques which 
have been developed to test combinational networks can be 
applied to any sequential network in which Serial Shadow 
Register diagnostics is utilized. 

Wherinormal pipeline registers are replaced by SSR diagnos­
tics pipeline registers, system debug and diagnostics are 
easily implemented. State information which was inaccessible 
is now both observable and controllable. 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temparature with Temperature T A ...••............•.•.•............. 0 to + 75°C 

Power Applied ............•...•.•............... -55 to + 125°C Supply Voltage ......•..•.•.•....••.•.•• + 4.75 V to + 5.25 V 
Supply Voltage ....•.•••••••........••••••....•. -0.5 V to + 7.0 V Military (M) Devices 
DC Voltage Applied to Outputs Temperature Te •...•........•..•.•••..••..... -55 to + 125°C 

(Except During Programming) •..........• -0.5 to Vee Max. Supply Voltage .•....•.............•..•.•.• + 4.5 V to + 5.5 V 
DC Voltage Applied to Outputs 

During Programming ........................................ 21 V 
Operating ranges define those limits between which the Output Current into Outputs During 

Programming (Max. Duration of 1 sec.) ...•........ 250 mA functionality and parameters of the device are guaranteed. 

DC Input Voltage .........•..•.••.............. -0.5 V to + 5.5 V Military Product 100% tested at -55°C, 25°C, 125°C 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise speeified* 

Parameter Parameter 
Symbol Description Test Conditions Min. Max. Units 

VIH Input Voltage HIGH Guarantee Input HIGH Voltage (Note 1) 2.0 Volts 

VIL Input Voltage LOW Guarantee Input LOW Voltage (Note 1) 0.8 Volts 

VI Input Clamp Voltage Vee = Min., IIN"-18 mA -1.2 Volts 

Vee- Min. IOH (000 - 003) - -2 mA 
VOH Output Voltage (HIGH) VIN .. VIH or VIL IOH (SO) - -0.5 mA 2.4 Volts 

COM'L IOL 

Vee" Min. (000 - 003) eo 24 mA 
VOL Output Voltage (LOW) VIN .. VIH or VIL MIL IOL 0.5 Volts 

(000-003) -18 mA 

IOL (SO) - 4 mA 

VIN-2.7 V 25 
IIH Input Current (HIGH) Vee - Max. 

VIN" 5.5 V 40 
p.A 

IlL Input Current (LOW) Vee eo Max., VIN - 0.40 V -250 p.A 

Vee" Max. 000- 003 -20 -90 
Ise Output Short Circuit Current mA 

VOUT - 0 V (Note 2) SO -10 -85 

Vee" Max. VOUT-Vee 50 
ICEX Output Leakage Current mA 

~/n-s - 2.4 V (Note 3) VOUT-O.4 V -150 

TA" O°C 175 

COM'L TA -25°C 170 

TA -75°C 160 
lee Power Supply Current Vee" Max., All Inputs - 0.0 V mA 

(Note 4) TC--55°C 185 

MIL Te- 25°C 175 

Tc"125°C 150 

Notes: 1. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do 
not attempt to test these values without suitable equipment (see Notes on Testing). 

2. Only one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
3. For devices using the synchronous enable, the device must be clocked after applying these voltages to perform this 

measurement. 
4. lee limits at temperature extremes are guaranteed by correlation to 25°C test limits. 

CAPACITANCE 

Parameter Parameter 
Test Conditions Typ. Units 

Symbol Description 

CIN Input Capacitance 
Vee = 5.0 V, TA = 25°C 

5 

COUT Output Capacitance VINIVOUT = 2.0 V @ f = 1 MHz 12 
pF 

Note: These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified where 
capacitance may be affected. 

·See last page of this spec for Group A Subgroup Testing information. 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (See Note 1.)* 

"A" Versions Standard Versions 

COM'L MIL COM'L MIL 

Parameter Parameter 
No. Symbol Description Min. Max. Min. Max. Min. Max. Min. Max. Units 

1 TAVPKH Address to PK HIGH Setup Time 25 30 30 35 ns 

2 TPKHAX Address to PK HIGH Hold Time 0 0 0 0 ns 

3 TPKHDQV1 Delay from PK HIGH to Output Valid, for initially 4 12 4 17 4 15 4 20 ns active outputs (HIGH) or LOW) (Note 7) 

4 TPKHPKL PK Pulse Width (HIGH or LOW) 15 20 20 20 ns TPKLPKH 

5 TGLDQV Asynchronous Output Enable LOW to Output Valid 22 25 25 30 ns (HIGH or LOW) (See Note 3) 

6 TGHDQZ Asynchronous Output Enable HIGH to Output High 17 22 20 25 ns Z (See Note 2 & 3) 

7 TGSVPKH ~ to PK HIGH Setup Time (See Note 4) 12 12 15 15 ns 

8 TPKHGSX ~ to PK HIGH Hold Time (See Note 4) 0 0 0 0 ns 

9 TPKHOOV2 Delay from PK HIGH to Output Valid, for initially 17 22 20 25 ns High Z outputs (See Note 4) 

10 TPKHDQZ Delay from PK HIGH to Output High Z 17 22 20 25 ns (See Notes 2 & 4) 

11 TILDQV Delay from i LOW to Output Valid (HIGH or LOW) 25 30 30 35 ns (See Note 5) 

12 TIHPKH Asynchronous i Recovery to PK (HIGH) 20 25 25 30 ns (See Note 5) 

13 TILIH Asynchronous i Pulse Width (LOW) (See Note 5) 20 20 25 25 ns 

14 TISVPKH is to PK HIGH Setup Time (See Note 6) 20 25 20 25 ns 

15 TPKHISX m to PK HIGH Setup Time (See Note. 6) 5 5 5 5 ns 

Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 3.0 
V, using test loads in A & B. 

2. TGHDQZ and TPKHDQZ are measured to Steady State HIGH -0.5 V and Steady State LOW +0.5 V output levels, using the 
test load in C. 

3. Applies only if the architecture is configured for Asynchronous Enable. 
4. Applies only if the architecture word has been programmed for a Synchronous Enable input. 
5. Applies only if the architecture word has been programmed tor a Asynchronous Initialize input. 
6. Applies only if the architecture word has been programmed for a Synchror:)ous iiiitiaiiZii input. 
7. Minimum Delay times are guaranteed by design and supported by characterization data. 

DIAGNOSTIC MODE SWITCHING CHARACTERISTICS over operating range unless otherwise 
specified (See Note 1)* 

COM'L MIL 
Parameter Parameter 

No. Symbol Description Min. Max. Min. Max. Units 

16 TSDVDKH Serial Data In to OK HIGH Setup Time 25 30 

17 TDKHSDX Serial Data In to OK HIGH Hold Time 0 0 

18 TMVPKH Mode to PK HIGH Setup Time 35 40 

19 TPKHMX Mode to PK HIGH Hold Time 0 0 

20 TMVDKH Mode to DK HIGH Setup Time 35 40 

21 TDKHMX Mode to DK HIGH Hold Time 0 0 

22 TDQVDKH Output Data In to OK HIGH Setup Time 25 30 ns 
23 TDKHDQX Output Data In to OK HIGH Hold Time 0 0 

24 TDKHSQV Delay from OK HIGH to Serial Data Output (Shifting) 30 35 

25 TSDVSQV Delay from SO Valid to SQ Valid 25 30 (Mode Input HIGH) 

26 TDKHDKL OK Pulse Width (HIGH or LOW) 25 25 TDKLDKH 

27 TMHSQV Delay from Mode (HIGH or LOW) to SQ Valid 25 30 TMLSQV 

See also A-C TEST LOADS. 

*See last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS 

OUTPUT ENABLE: --:---_-----J,@ 
G 

a..OCI< 
PI< 

OUTPUT ENABl..E: 

GS 

a..OCI< 
PI< 

INITIALIZE 
I 

Timing Set 1 - Using Asynchronous Enable 

Timing Set 2 - Using Synchronous Enable 

Timing Set 3 - Using Asynchronous Initialize 
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WF020710 

WF020720 

-WF020730 



Q.OCK 
FIt< 

OUTPUTS 
00/21 - DQ:3 

INITIA..IZE.: 

IS 

Q.OCI< 
FIt< 

OUTPUTS 
00/21 - DQ:3 

MO[E 
M 

DIAGNOSTIC a..0CI< 
Ill< 

SERIAL. DATA IN 
SO 

SWITCHING WAVEFORMS (Cant.) 

WF020740 

Timing Set 4- Using Synchronous Initialize 

VALID OUTPUT 

SERIAL. DATA OUT VALID 
so OUTPUT 

WF020750 

Timing Set 5 - Diagnostic Test Mode (System Control) 
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CLOCK 
PI< 

OUTPUTS 
DQIi!J - DQ::! 

MODE 
H 

SWITCHING WAVEFORMS (Cont.) 

DIAGNOSTIC Cl-OQ( 

D< 

SERIAL. DATA IN 
SD 

SERIAl.. DATA OUT 
sa 

I Norlla I PI pe II ne Operat I on 

Timing Set 6 - Diagnostic Test Mode (System Observation) 
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A. Output Load for OQo - OQ3 

5.0V 
! 

Sl 

OUtp_u..;.t ___ .... 

I"" pF" : see 

':' ~ 

TC002910 

KEY TO SWITCHING WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUSTBE WILLBE 
STEADY STEADY ----- MAY CHANGE WILL 8E 

FROM H TOL 
CHANGING 
FROM H TOL 

JIIIff MAY CHANGE 
WILL BE 

FROM L TOH CHANGING 
FROM L TOH 

-- DON'T CARE: CHANGING; 
ANVCHANGE STATE 
PERMITTED UNKNOWN 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF"STATE 

KSOOOO10 

A-C TEST LOADS 

B. Output Load for SQ 

5.0 V 

OUtp_u_tt--__ .. f lS pF" ;~ 2400 

':' "*' 
TC002920 

c. Output Load for TGHOQZ and 
TPKHOQZ on Outputs 
OQO-OQ3 

5.0 V 
1 

51 

:= 6Z1ZI . 
* 
TCOO2930 

Notes: 1. All devices test loads should be located within 2" of device output pin. 
2. S1 is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. S1 is closed for all other 

AC tests. 
3. Load capacitance includes all stray and fixture capacitance. 

NOTES ON TESTING 

Incoming test procedures on these devices should be carefully 
planned, taking into account the high performance and output 
drive capabilities of the parts. The following notes may be 
useful. 

1. Ensure that adequate decoupling capacitance is employed 
across the device Vcc and ground terminals. Multiple 
capacitors are recommended, including a 0.1 pFarad or 
larger capacitor and a 0.01 pFarad or smaller capaCitor 
placed as close to the device terminals as possible. 
Inadequate decoupling may result in large variations of 
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power supply voltage, creating erroneous function or tran­
sient performance failures. 

2. Do not leave any inputs disconnected (floating) during any 
tests. 

3. Do not attempt to perform threshold tests under AC 
conditions. Large amplitude, fast ground current transients 
normally occur as the device outputs discharge the load 
capacitances. These transients flowing through the parasitic 
inductance between the device ground pin and the test 
system ground can create significant reductions in observ­
able input noise immunity. 



GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VIH 1, 2, 3 

VIL 1, 2, 3 

VOH 1, 2, 3 

VOL 1, 2, 3 

IIH 1, 2, 3 

IlL 1, 2, 3 

ISC 1, 2, 3 

ICEX 1, 2, 3 

Icc 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter Parameter 
No. Symbol Subgroups No. Symbol Subgroups 

1 TAVPKH 9, 10, 11 16 TSDVDKH 9, 10, 11 

2 TPKHAX 9, 10, 11 17 TDKHSDX 9, 10, 11 

3 TPKHDQV1 9, 10, 11 18 TMVPKH 9, 10, 11 

4 TPKHPKL 9, 10, 11 19 TPKHMX 9, 10, 11 

4 TPKLPKH 9, 10, 11 20 TMVDKH 9, 10, 11 

5 TGLDQV 9, 10, 11 21 TDKHMX 9, 10, 11 

6 TGHDQZ 9, 10, 11 22 TDQVDKH 9, 10, 11 

7 TGSVPKH 9, 10, 11 23 TDKHDQX 9, 10, 11 

8 TPKHGSX 9, 10, 11 24 TDKHSQV 9, 10, 11 

9 TPKHDQV2 9, 10, 11 25 TSDVSQV 9, 10, 11 

10 TPKHDQZ 9, 10, 11 26 TDKHDKL 9, 10, 11 

11 TILDQV 9, 10, 11 26 TDKLDKH 9, 10, 11 

12 TIHPKH 9, 10, 11 27 TMHSQV 9, 10, 11 

13 TILIH 9, 10, 11 27 TMLSQV 9, 10, 11 

14 TISVPKH 9, 10, 11 Functional 7,8 

15 TPKHISX 9, 10, 11 Tests 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am27S85 
16,384-Bit (4096 x 4) Registered PROM 

with SSR™ Diagnostics Capability 

DISTINCTIVE CHARACTERISTICS 

• On-chip diagnostic shift register for serial observability 
and controllability of the output register 

• User-programmable for Asynchronous Enable, Synchro­
nous Enable, Asynchronous Initialize, or Synchronous 
Initialize 

• Slim, 24-pin, 300-mil lateral center package occupies 
approximately 1/3 the board space required by standard 
discrete PROM and register. 

• Consumes approximately 112 the power of separate 
PROM/register combination for improved system reli­
ability. 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields (typ. > 98%). 

• Increased drive capability, 24 mA IOL 

GENERAL DESCRIPTION 

This device contains a 4-bit parallel data register in the 
array-to-output path intended for normal registered data 
operations. In parallel with the output data registers is 
another 4-bit register with shifting capability, called a 
shadow register. As the name implies, the shadow register 
is intended to operate in the background of the normal 
output data register. This shadow register can be used in a 
systematic way to control and observe the output data 
register to exercise desired system functions during a 
diagnostiC test mode. 

To offer the system designer maximum flexibility, this 
device contains a single programmable multi-functional 
input (G/GS/iliS). The unprogrammed state of this pin 
operates an Asynchronous Enable (G) input. An architec­
ture word permits the programming of the functionality of 
this pin to Synchronous Enable (GS), Asynchronous Initial­
ize (i), or Synchronous Initialize (is). 

BLOCK DIAGRAM 
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PRODUCT SELECTOR GUIDE 

Part Number 27S85A 27S85 27S85A 27S85 

Address Set-up Time 27 ns 35 ns 30 ns 40 ns 

Clock-to-Output 
12 ns 15 ns 17 ns 20 ns 

Delay 

Operatlnge Range C C M M 

CONNECTION DIAGRAMS 

Top View 

<'" 
.. .. Ii >8 .. ... 

< < < < 

1.7 Vee 
At At "4 "10 

At At "3 "11 ,.. 
AID 

As An "2 GtGS/liIS 

Az ciICiSJiIlS 
"1 DCo 

At COo 
Ao 001 "0 NO 

II O~ NO 
OK 0<lJ 

DC1 

SO 80 M 002 

aND PK 

CDOOO561 ~ Ii! g Ii if !iJ 8 
CDOO4902 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

sa 

LS002111 
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ORDERING INFORMATION 

Standard Products 

AMD products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

A t 
L-. ----- E. OPTIONAL PROCESSING 

Blank = Standard Processing 
B = Burn-in 

'----------D. TEMPERATURE RANGE 
C = Commercial (0 to + 75°C) 

'--------------C. PACKAGE TYPE 
P = 24-Pin Plastic DIP (PD3024) 
D = 24-Pin Ceramic DIP (CD3024) 
L = 28-Pin Square Ceramic Leadless Chip 

Carrier (CL 028) 

'-----------------B. SPEED OPTION 
Blank = 35 ns set-up/15 ns clock-to-output 

A = 27 ns set-up/12 ns clock-to-output 

- A. DEVICE NUMBER/DESCRIPTION 
Am27S85 
4K x 4 Registered PROM with SSR ™ Diagnostics 

Valid Combinations 

AM27S85 I PC PCB 
t--------I ' , 

AM27S85A I DC, DCB, LC, LCB 

Valid Combinations 

Consult the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly released valid 
combinations, and to obtain additional data on AMD's 
standard military grade products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. The order number (Valid Combination) 
for APL products is formed by a combination of: A. Device Number 

/ -~ 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

K 

i .... _____ E• LEAD FINISH 
A .. Hot Solder DIP 
C- Gold 

L..-________ D. PACKAGE TYPE 
K .. 24-Pin Rectangular Ceramic Flatpack (CFM024) 
l .. 24-Pin Ceramic DIP (CD3024) 
3 - 28-Pin Square Ceramic leadless Chip 

Carrier (Cl 028) 

L..------------C. DEVICE CLASS 
B -Class B 

'-------------------8. SPEED OPTION 
Blank .. 40 ns set-up/20 ns clock-to-output 

A = 30 ns set-up/17 ns clock-to-output 

- A. DEVICE NUMBER/DESCRIPTION 
Am27S85 
4K x 4 Registered PROM with SSR ™ Diagnostics 

Valid Combinations 

AM27S85 I 
AM27S85A I IBKA, IBLA. IB3C 

Valid CombInations 

Consult the local AMD sales office to confirm availability of 
specific valid combinations or to check for newly released 
valid combinations. 
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PIN DESCRIPTION 

AO - A11 Address Inputs 
The 12-bit field presented at the address inputs selects one 
of 4096 memory locatios to be read from. 

PK Pipeline Clock (Input) 
The pipeline clock is used to load data into the parallel 
registers. The data source may be the memory array, the 
shadow register, or the initialize word if programmed for 
synchronous initialize architecture. Transfer occurs on the 
LOW-to-HIGH transition of PK. 

DQo - DQ3 Data I/O Port 
Parallel data output from the pipeline register or parallel 
data input to the shadow register. 

M Mode (Input) 
Control input which controls the source data for both sets of 
registers. MOOE inputs is LOW in the normal mode of 
operation. The PROM array is the input source for the 
output data registers. The shadow register is in the shift 
mode (50-50-51-52-53/50). MODE input HIGH 
allows transfer of data for diagnostic testing. Shadow 
register data may be loaded into the output register or 
output data bus information may be loaded into the shadow 
register. 

DK Diagnostic Clock (Input) 
The diagnostic clock is used to load or shift the data into the 
shadow register. Transfer occurs on the LOW-to-HIGH 
transition of OK. 

SD Serial Data Input 
This pin performs two functions depending on the state of 
the MODE input. If M is LOW, the SO pin is the data transfer 
pin for serial data (SO-So). If the M input is HIGH, the SO 
pin operates as a control pin where SO asserted LOW 
permits output data to be loaded into the shadow register on 
the next LOW-toHIGH transition of OK. SO asserted HIGH 
represents a NO-OP function on this device. 
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SQ Serial Data Output 
This pin operates as a transfer pin for serial data. When M 
input is LOW, SO = 53. When M is HIGH and SO operates 
as a control pin, the SO pin operates as a pass through of 
SO control. SO is an active totem-pole output. 

Vee Device Power Supply Pin 
The most positive of the logic power supply pins. 

GND Device Power Supply Pin 
The most negative of the logic power supply pins. 

This device contains a two bit architecture word which, 
according to programming, will provide the following 
functions: 

G/GS/i/iS Asynchronous/Synchronous Output Enable/ 
Asynchronous/Synchronous Initialize 

With the architecture word unprogrammed this pin operates 
as an Asynchronous Output Enable (G) and provides direct 
control of the 00 output three-state drivers independent of 
PK. With proper programming of the architecture word this 
pin will function as a Synchronous Output Enable (GS) 
which will control the state of the DQ output three-state 
drivers in conjunction with PK. This is useful where more 
than one registered PROM is bussed together for word 
depth expansion. In this case, the enable becomes the most 
significant address bit and, as such, must be synchronized 
with the data. 

The architecture word may also be programmed so that this 
pin will functions as an Asynchronous Initialize (i) which is a 
control pin used to initialize the output data registers from a 
programmable word independent of PK. This can be used to 
generate any arbitrary microinstruction for system interrupt 
or reset. When the architecture word is properly 
programmed this pin will function as a Synchronous Initialize 
(is) which will initialize the output data registers from a 
programmable word in conjunction with PK. This can be 
used for a system interrupt or reset which must be 
synchronized with PK. 



MODE SELECT TABLE 

Data transfers into the shadow register occur on the LOW-to­
HIGH transition of OK. M (MODE) and SO determine what data 
source will be loaded. The pipeline register is loaded on the 
LOW-to-HIGH transition of PK. M (MODE) selects whether the 
data source is the PROM Array or the shadow register output. 

Because of the independence of the clock inputs, data can be 
shifted in the shadow register via OK and loaded into the 
pipeline register from the data input via PK as long as no set 
up or hold times are violated. 

Inputs 

SD M OK PK 

x L f -

X L - f 

X L - f 

L H f -
X H - f 

H H f -

MODE SELECT TABLE DEFINITIONS 

INPUTS 

H- HIGH 
L-LOW 
X = Don't Care 

is* sa 
X S3 

H S3 

L S3 

X SO 

X SO 

X SO 

- = Steady State LOW or HIGH or HIGH-to-LOW 
transition . 

, = LOW-to-HIGH transition 

. Outputs 

Shadow Pipeline 
Register Register Operation 

Sn ... Sn-1 NA Serial Shift; SD_SO_S1_S2_S3/Sa 
So ... SO 

NA an ... ARRAY Normal Load Pipeline Register from PROM DATA 

NA an ... INIT Synchronous Initialize Pipeline Register* DATA 

Sn ... an NA Load Shadow Register from Outputs (000 - 003) 

NA On ... Sn Load Pipeline Register from Shadow Register 

Hold NA No-Op; Hold Shadow Register 

OUTPUTS 

SO - Serial Data Output 
S3 - So = Shadow Register Outputs (internal to devices) 
03 - 00 = Pipeline Register Outputs 

NA - NOT applicable: Output is not a function of the 
specified input combinations 

• Applies only if the architecture word has been programmed for Synchronous Initialize operation. 
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APPLICATIONS 

APPLYING SERIAL SHADOW REGISTER (SSR) 
DIAGNOSTICS IN BIPOLAR MICROCOMPUTERS 

DIAGNOSTICS 

A diagnostics capability provides the necessary functionality 
as well as a systematic method for detecting and pin-pointing 
hardware related failures in a system. This capability must be 
able to both observe. intermediate test points and control 
intermediate signals - address, data, control, and status - to 
exercise all portions of the system under test. These· two 
capabilities, observability and controllability, provide the ability 
to establish a desired set of input conditions and state register 
values, sample the necessary outputs and determine whether 
the system is functioning correctly. 

TESTING COMBINATIONAL AND SEQUENTIAL 
NETWORKS 

The problem of testing a combinational logic network is well 
understood. Sets of input signals (test vectors) are applied to 
the network and the network outputs are compared to the set 
of. computed outputs (result vectors). In some cases sets of 
test vectors and result vectors can be generated in a 
computer-aided environment, minimizing engineering effort. 
Additionally, fault coverage analysis can be automated to 
provide a measure of how efficient a set of test vectors is at 
pin-pointing hardware failures. For example, a popular mea- . 
sure of fault coverage computes the percentage of stuck-at­
ones (nodes with outputs always HIGH) and stuck-at-zeros 
(nodes with outputs always LOW) a given set of test vectors 
will discover. 

r-----------------------~ , I 

, 
'INTUOW. , IT.n , ..... , 
I 

I---r- =... 

, , , , 
l ______________ ~~~~~J 

AF000181 

Figure 1. 

A sequential network (Figure 1) is much more difficult to test 
systematically. The outputs of a sequential network depend 
not only on the present inputs but also on the internal state of 
the network. Initializing the internal state register to the value 
necessary totest a given set of inputs is difficult at best and 
not easily automated. Additionally, observing the internal state 
of a sequential network can be very difficult and time 
consuming if the state information is not directly available. For 
example, consider the problem of determining the value of an 
internal 16-bit counter if only a carry-out signal is available. 
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The counter must be clocked until it reaches the carry-out 
state and the starting value computed. Up to 65,535 clock 
cycles may be necessaryl An easier method must exist. Serial 
Shadow Register diagnostics provides this method. 

SERIAL SHADOW REGISTER DIAGNOSTICS 

Serial Shadow Register diagnostics provides sufficient observ­
ability and controllability to turn any sequential network into a 
combinational network. This is accomplished by providing the 
means to both initialize (control) and sample (observe) the 
state elements of a sequential network. Figure 2 shows the 
method by which Serial Shadow Register diagnostics accom­
plishes these two functions. 

r-----l-------------------~~ 

Figure 2. 
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Serial Shadow Register diagnostics utilizes an extra multiplex­
er on the input of each state register and a duplicate or 
shadow of each state flip/flop in an additional register. The 
shadow register can be loaded serially via the serial data input 
(thus the name Serial Shadow Register diagnostics) for 
controllability. Once the desired state information is loaded 
into the serial register it can be transferred into the internal 
state register by selecting the multiplexer and clocking the 
state register with PK. This allows any internal state to be set 
to a desired state in a simple, quick, and systematic manner. 

Internal state information can be sampled by loading the serial 
register from the state register outputs. This state information 
can then be shifted out via the serial data output to provide 
observability. Notice that the serial data inputs and outputs 
can be cascaded to make long chains of state information 
available on a minimum number of connections. 

In effect, Serial Shadow Register diagnostics breaks the 
normal feedback path· of the sequential network and estab­
lishes a logical path with which inputs can be defined and 
outputs sampled. This means that those techniques which 
have been developed to test combinational networks can be 
applied to any sequential network in which Serial Shadow 
Register diagnostics is utilized. 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ..•.........•.•............. - 65· to + 150°C Commercial (C) Devices 
Ambient Temparature with Temperature, T A ..•.•.•..•.....•................... 0 to + 75°C 

Pqwer Applied .................................. -55 to + 125°C Supply Voltage ..•••.•.................. + 4.75 V to + 5.25 V 
Supply Voltage .......•......................... -0.5 V to +7.0 V 

Military (M) Devices 
DC Voltage Applied to Outputs 

Temperature, TC ••..•.•....•................•. -55 to + 125°C 
(Except During Programming) .•....•.••.. -0.5 to VCC Max. 

Supply Voltage .•...•.•.••............•...• + 4.5 V to + 5.5 V 
DC Voltage Applied to Outputs 

During Programming ........................................ 21 V 
Operating ranges define those limits between which the Output Current into Outputs During 

Programming (Max. Duration of 1 sec.) •.•..•.••.•. 250 mA functionality and parameters of the device are guaranteed. 

DC Input Voltage ................•.......••..•. -0.5 V to + 5.5 V Military product 100% tested at -55°C, 25°C and 125°C 

Stresses above those listed under ABSOLUTE 'MAXIMUM 
RA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTics over operating range unless otherwise specified* 

Parameter Parameter 
Symbol Description Test Conditions Min. Max. Units 

VIH Input Voltage HIGH Guarantee Input HIGH Voltage (Note 1) 2.0 Volts 

VIL Input Voltage LOW Guarantee Input LOW Voltage (Note 1) 0.8 Volts 

VI Input Clamp Voltage Vee - Min., liN - -18 mA -1.2 Volts 

Vee - Min. IOH (000 - 003) - - 2 mA 
VOH Output Voltage (HIGH) 

VIN co VIH or VIL IOH (SO) - - 0.5 mA 
2.4 Volts 

COM'L IOL 

Vee- Min. (000 - 003) - 24 mA 
VOL Output Voltage (LOW) 

VIN .. VIH or VIL MIL IOL 0.5 Volts 

(000-003) -18 mA 

IOL (SO) - 4 mA 

VIN-2.7 V 25 
IIH Input Current (HIGH) Vee-Max. 

VIN -5.5 V 40 
p.A 

IlL Input Current (LOW) Vee co Max., VIN" 0.40 V -250 p.A 

Vee" Max. 000- 003 -20 -90 
Ise Output Short Circuit Current mA 

Your .. 0 V (Note 2) SO -10 -85 

Vee = Max. Vour-Vee 50 
'CEX Output Leakage Current mA 

VG/ml = 2.4 V (Note 3) Vour-O.4 V -150 

TA" DoC 185 

COM'L TA - 25°C 175 

TA -75°C 165 
ICC Power Supply Current Vec .. Max., All Inputs - 0.0 V 

Te--55°C 
mA 

(Note 4) 195 

Mil TC=25°C 180 

Te= 125°C 155 

Notes: 1. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do 
not attempt to test these values without suitable equipment (see Notes on Testing). 

2. Only one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
3. For devices using the synchronous enable, the device must be clocked after applying these voltages to perform this 

measurement. 
4. ICC limits at temperature extremes are guaranteed by correlation to 25°C test limits. 

CAPACITANCE 

Parameter Parameter 
Test Conditions Typ. Units 

Symbol Description 

C'N Input CapaCitance VCC = 5.0 V, TA" 25°C 5 

COUT Output Capacitance V,NIVOUT = 20 V @ f .. 1 MHz 12 
pF 

Note: These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified where 
capacitance may be affected. 

·See last page of this spec for Group A Subgroup Testing information. 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (See Note 1)* 

"A" Versions Standard Versions 

COM'L MIL COM'L MIL 

Parameter Parameter 
No. Symbol Description Min. Max. Min. Max. Min. Max. Min. Max. Units 

1 TAVPKH Address to PK HIGH Setup Time 27 30 35 40 ns 

2 TPKHAX Address to PK HIGH Hold Time 0 0 0 0 ns 

3 TPKHDQV1 Delay from PK HIGH to Output Valid, for initially 4 12 4 17 4 15 4 20 ns active outputs (HIGH) or LOW) (Note 7) 

4 TPKHPKL 
PK Pulse Width. (HIGH or LOW) 15 TPKLPKH 20 20 20 ns 

5 TGLDQV Asynchronous Output Enable LOW to Output Valid 22 25 25 30 ns (HIGH or LOW) (See Note 3) 

6 TGHDQZ Asynchronous Output Enable HIGH to Output High 17 22 20 25 ns Z (See Note 3) 

7 TGSVPKH GS to PK HIGH Setup Time (See Note 4) 12 12 15 15 ns 

8 TPKHGSX GS to PK HIGH Hold Time (See Note 4) 0 0 0 0 ns 

9 TPKHDQV2 Delay from PK HIGH to Output Valid, for initially 17 22 20 25 ns High Z outputs (See Note 4) 

10 TPKHDQZ Delay from PK HIGH to Output High Z 17 22 20 25 ns (See Notes 2 & 4) 

11 TILDQV Delay from i LOW to Output Valid (HIGH or LOW) 25 30 30 35 ns (See Note 5) 

12 TIHPKH Asynchronous i Recovery to PK (HIGH) 20 25 25 30 ns (See Note 5) 

13 TILIH Asynchronous i Pulse Width (LOW) (See Note 5) 20 20 25 25 ns 

14 TISVPKH IS to PK HIGH Setup Time (See Note 6) 20 25 20 25 ns 

15 TPKHISX is to PK HIGH Setup Time (See Note 6) 5 5 5 5 ns 

Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 3.0 
V, using test loads in A & B. . 

2. TGHDQZ and TPKHDQZ are measured to Steady State HIGH -0.5 V and Steady State LOW +0.5 V output levels, using the 
test load in C. 

3. Applies only if the architecture is configured for Asynchronous Enable. 
4. Applies only if the architecture word has been programmed for a Synchronous Enable input. 
5. Applies only if the architecture word has been programmed for a Asynchronous Initialize input. 
6. Applies only if the architecture word has been programmed for a Synchronous Initialize input. 
7. Minimum Delay times are guaranteed by design and supported by characterization data. 

DIAGNOSTIC MODE SWITCHING CHARACTERISTICS over operating range u'nless otherwise 
specified (See Note 1)* 

COM'L MIL 
Parameter Parameter 

No. Symbol Description Min. Max. Min. Max. Units 

16 TSDVDKH Serial Data In to DK HIGH Setup Time 25 30 

17 TDKHSDX Serial Data In to DK HIGH Hold Time 0 0 

18 TMVPKH Mode to PK HIGH Setup Time 35 40 

19 TPKHMX Mode to PK HIGH Hold Time 0 0 

20 TMVDKH Mode to DK HIGH Setup Time 35 40 

21 TDKHMX Mode to DK HIGH Hold Time 0 0 

22 TDQVDKH Output Data In to DK HIGH Setup Time 25 30 ns 

23 TDKHDQX Output Data In to DK HIGH Hold Time 0 0 

24 TDKHSQV Delay from DK HIGH to Serial Data Output (Shifting) 30 35 

25 TSDVSQV Delay from SD Valid to SQ Valid 25 30 (Mode Input HIGH) 

26 TDKHDKL DK Pulse Width (HIGH or LOW) 25 25 TDKLDKH 

27 TMHSQV Delay from Mode (HIGH or LOW) 25 30 TMLSQV to SQ Valid 

See also A-C TEST LOADS. 

*See last page of this spec for Group A Subgroup Testing information. 
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Q..oct< 
PI< 

OUTPUTS 
DOli!! - D03 

SWITCHING WAVEFORMS 

OUTPUT
G 

ENAa..E: . __________ ....J}~®----~t@) 

Q..OCI( 
PI< 

OUTPUTS 
DOli!! - DQS 

OUTPUT ENABLE: 
as 

Q..OCI( 
PI< 

OUTPUTS 
DOli!! - DQS 

INITIA..IZE: 

I 

Timing Set 1 - Using Asynchronous Enable 

Timing Set 2 - Using Synchronous Enable 

Timing Set 3 - Using Asynchronous Initialize 
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WF020780 

WF020790 



a..OCI< 
PI< 

OUTPUTS 
0012) - DQS 

INITIA..lZE: 
IS 

a..OCK 
PI< 

MODE 
M 

DIAGHOSTIC Q.oa< 
II< 

SERIAL. DATA IN 
SD 

SERIAL DATA OUT 
sa 

SWITCHING WAVEFORMS (Cont.) 

VALID OUTPUT 

WF020800 

Timing Set 4 - Using Synchronous Initialize 

VALID OUTPUT 

WF020810 

Timing Set 5 - Diagnostic Test Mode (System Control) 
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MOIE 
M 

DIAGNOSTIC Q..OCK 
D< 

fERIAL :DATA IN 
SD 

SERIAL :DATA OUT 
sa 

SWITCHING WAVEFORMS (Cont.) 

I Norllill p'pIII.na Clpllrllt.on ~= ::g~~e Rlag, etar I :~~ I S:;~:!' ~g ~~~~t' on 

WF020820 

Timing Set 6 - Diagnostic Test Mode (System Observation) 
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A. Output Load for OQo - OQ3 

S.IZI V 
1 

91 

:SIZIlZIn 
Outp..;;u~t ...... __ 4 i .... ' ..... n 

':" ~ 

TC003442 

KEY TO SWITCHING WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILLBE 
STEADY STEADY ----- MAV CHANGE WILLBE 

FROM H TO L CHANGING 
FROM H TO L 

lfJJff MAVCHANGE 
WILLBE 

FROM L TOH CHANGING 
FROM L TOH 

-- DON'T CARE; CHANGING; 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

H 
CENTER 

DOES NOT LINE ISHIGH 
APPLY IMPEDANCE 

"OFF' STATE 

KSOOOO10 

A-C TEST LOADS 

B. Output Load for SQ 

5.0 V 

:~ 1200 n 
• 

Outp_u_t.,..... __ -+ i 15.' :' 2."" II 
':' ' * 

TC002951 

C. Output Load for TGHOQZ and 
TPKHOQZ on Outputs 
DQo-DQ3 

S.IZI V 
1 

91 

Outp:.,:u:.:t ___ 
4 t·, 

TCO03452 

Notes: 1. All devices test loads should be located within 2" of device output pin. 
2. S1 is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. S1 is closed for all other 

AC tests. 
3. Load capacitance includes all stray and fixture capacitance. 

NOTES ON TESTING 

Incoming test procedures on these devices should be carefully 
planned, taking into account the high performance and output 
drive capabilities of the parts. The following notes may be 
useful. 

1. Ensure that adequate decoupling capacitance is employed 
across the device Vcc and ground terminals. Multiple 
capacitors are recommended, including a O.1/.LFarad or 
larger capacitor and a O.01llFarad or smaller capacitor 
placed as close to the device terminals as possible. 
Inadequate decoupling may result in large variations of 
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power supply voltage, creating erroneous function or tran­
sient performance failures. 

2. Do not leave any inputs disconnected (floating) during any 
tests. 

3. Do not attempt to perform threshold tests under AC 
conditions. Large amplitude, fast ground current transients 
normally occur as the device outputs discharge the load 
capacitances. These transients flowing through the parasitic 
inductance between the device ground pin and the test 
system ground can create significant reductions in observ­
able input noise immunity. 



GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VIH 1, 2, 3 

Vll 1,2,3 

VOH 1, 2, 3 

VOL 1, 2, 3 

IIH 1, 2, 3 

III 1, 2, 3 

IsC 1, 2, 3 

'CEX 1, 2, 3 

Icc 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter Parameter 
No. Symbol Subgroups No. Symbol Subgroups 

1 TAVPKH 9, 10, 11 16 TSDVDKH 9, 10, 11 

2 TPKHAX 9, 10, 11 17 TDKHSDX 9, 10, 11 

3 TPKHDQVl 9, 10, 11 18 TMVPKH 9, 10, 11 

4 TPKHPKL 9, 10, 11 19 TPKHMX 9, 10, 11 

4 TPKLPKH 9, 10, 11 20 TMVDKH 9, 10, 11 

5 TGLDQV 9, 10, 11 21 TDKHMX 9, 10, 11 

6 TGHDQZ 9, 10, 11 22 TDQVDKH 9, 10, 11 

7 TGSVPKH 9, 10, 11 23 TDKHDQX 9, 10, 11 

8 TPKHGSX 9, 10, 11 24 TDKHSQV 9, 10, 11 

9 TPKHDQV2 9, 10, 11 25 TSDVSQV 9, 10, 11 

10 TILDQV 9, 10, 11 26 TDKHDKL 9, 10, 11 

11 TILDQV 9, 10, 11 26 TDKLDKH 9, 10, 11 

12 TIHPKH 9, 10, 11 27 TMHSQV 9, 10, 11 

13 TILIH 9, 10, 11 27 TMLSQV 9, 10, 11 

14 TISVPKH 9, 10, 11 Functional 
Tests 

7,8 
15 TPKHISX 9, 10, 11 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am27S95 
32,768 Bit (8192 x 4) Bipolar Registered PROM 

with SSR ™ Diagnostics Capability 
ADVANCE INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• On-chip diagnostic shift register for serial observability 
and controllability of the output register 

• User-programmable Enable Pin for Asynchronous or 
Synchronous Enable operation 

• User-programmable Initialization Pin for Asynchronous 
or Synchronous Initialize operation 

• Slim, 28-pin, 400-mil lateral center package permits a 
reduction in board space over standard discrete PROM 
and registers 

• Consumes approximately Y2 the power of separate 
PROM/register combination for improved system reli­
ability 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields (typ. > 98%) 

• Increased drive capability, 24 mA IOL 

GENERAL DESCRIPTION 

This device contains a 4-bit parallel data register in the 
array-to-output path intended for normal registered data 
operations. In parallel with the output data registers is 
another 4-bit register with shifting capability, called a 
shadow register. As the name implies, the shadow register 
is intended to operate in the background of the normal 
output data register. This shadow register can be used in a 
systematic way to control and observe the output data 
register to exercise desir~d system functions during a 
diagnostic test mode. 

To offer the system designer maximum flexibility, this 
device contains user-programmable architecture for Enable 
and Initialize. The unprogrammed state of these pins 
operates as Asynchronous inputs (~) and (i), respectively. 
An architecture word permits the programming of the 
functionality of these pins to Synchronous Enable (GS) and 
Synchronous Initialize (is). Two non-programmable Asyn­
chronous Enables (Gj and G2) are also provided. 

BLOCK DIAGRAM 

128 X 256 
PROGRAMMABLE: 

ARRAY 
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PRODUCT SELECTOR GUIDE 

Part Number 27S95A 27S95 

Address Set-up 25 ns 30 ns Time 

Clock-to-Output 10 ns 13 ns Delay 

Operating C M Range 

CONNECTION DIAGRAM 
Top View 

Ag VCC 

AS A10 

A7 A11 

A6 A12 

AS G1 
A4 G2 

AS GIGS 

A2 illS 

A1 000 

Ao 001 
M (MODE) 002 

OK (OCLK) DOS 

SO (SOl) SO (SOD) 

GNO PK (PCLK) 

COOO9670 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

LS002490 

·SSR is a trademark of Advanced Micro Devices. Inc. 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD products are available in several packages and operating ranges. The order number (Valid Combination) is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

T'--_____ E. OPTIONAL PROCESSING 
Blank = Standa~d processing 

B = Bum-in 

1.-________ D. TEMPERATURE RANGE 
C = Commercial (0 to + 75°C) 

'--------------C. PACKAGE TYPE 
P = 28-Pin (Slim) Plastic DIP (PD402S*) 
D = 2S-Pin (Slim) Ceramic DIP (CD402S*) 

I.-----------------B. SPEED OPTION 

'---A. DEVICE NUMBER/DESCRIPTION 
Am27S95 

Blank = 35 ns setup/13 ns clock-to-output 
A = 25 ns setup/10 ns clock-to-output 

SK x 4 Registered PROM with SSR Diagnostics 

Valid Combinations 

I--_A_M_27-:S_95 __ --.,1 PC, PCB, 
AM27S95A I DC, DCB 

·Preliminary. Subject to change. 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL·STD·883C requirements. The order number (Valid Combination) for APL 
products is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

t ... _____ E. LEAD FINISH 
A .. Hot Solder DIP 

L..---------D. PACKAGE TYPE (per 09·000) 
X .. 2S-Pin (Slim) Ceramic DIP (CD402S*) 

L..-------------C. DEVICE CLASS 
B -Class B 

L..----------------B. SPEED OPTION 

'--A. DEVICE NUMBER/DESCRIPTION 
Am27S95 
SK x 4 Registered PROM 
with SSR Diagnostics 

Valid Combinations 

I--_A_M_27_S_9_5 -----II /BXA 
AM27S95A I 

·Preliminary. Subject to Change. 

Blank - 40 ns setup/15 ns clock-to-output 
A - 30 ns setup/13 ns clock-to-output 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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PIN DESCRIPTION 

lAO - A12 Address Inputs (Inputs) 
The 13-bit field presented at the address inputs selects one 
of 8192 memory locations to be read from. 

PK Pipeline Clock (Input) 
The pipeline clock is used to load data into the parallel 
registers. The data source may be the memory array, the 
shadow register, or the initialize word if programmed for 
synchrounous initialize architecture. Transfer occurs on the 
LOW-to-HIGH transition of PK. 

DOo - D03 Data I/O Port (Outputs) 
Parallel data output from the pipeline register or parallel 
data input to the shadow register. 

M Mode (Input) . 
Control input which controls the source data for both sets of 
registers, MODE input is LOW in the normal mode of 
operation. The PROM Array is the input source for the 
output data registers. The shadow register is in the shift 
mode (SO -+ So -+ S1 -+ S2 -+ S3/S0). MODE input HIGH 
allows transfer of data for diagnostic testing. Shadow 
register data may be loaded into the output registers or 
output data bus information may be loaded into the shadow 
register. 

DK Diagnostic Clock (Input) 
The Diagnostic clock is used to load or shift the data into the 
shadow register. Transfer occurs on the LOW-to-HIGH 
transition of OK. 

SO Serial Data Input (Input) 
This pin performs two functions depending on the state of 
the MODE input. If M is LOW, the SO pin is the data transfer 
pin for serial data (SO ~ So). IF the M input is HIGH, the 
SO pin operates as a control pin where SO asserted LOW 
permits output data to be loaded into the shadow register on 
the next LOW-to-HIGH transtion of OK. SO asserted HIGH 
represents a NO-OP function on this device. 

SO Serial Data Output 
This pin operates as a transfer pin for serial data. When M 
input is LOW, SO = S3. When M is HIGH and SO operates 
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as a control pin, the SO pin operates as a pass through of 
SO control. SO is an active totem-pole output. 

G1, G2 Asynchronous Output Enable 
Provides direct control of the DO output three-state drivers 
independent of PK. 

This device contains a two bit architecture word which, 
according to programming, will provide the following 
functions: 

Vee Device Power Supply Pin 
The most positive of the logic power supply pins. 

GND Device Power Supply Pin 
The most negative of the logic power supply pins. 

G/GS Asynchronous/Synchronous Output Enable 
With the architecture word unprogrammed this pin operates 
as im Asynchronous Output Enable (G) and provides direct 
control of the DO output three-state drivers independent of 
PK. With proper programming of the architecture word this 
pin will function as a Synchronous Output Enable (GS) 
which will control the state of the DQ output three-state 
drivers in conjunction with PK. This is useful where more 
than one registered PROM is bussed together for word 
depth expansion. In this case, the enable becomes the most 
significant address bit and, as such must be synchronized 
with the data. 

I/IS Asynchronous/Synchronous Initialize 
With the architecture word unprogrammed this pin functions 
as an Asynchronous Initialize (I) which is a control pin used 
to initialize the output data registers from a programmable 
word independent of PK. This can be used to generate any 
arbitrary microinstruction for system interrupt or reset. When 
the architecture word is properly programmed this pin will 
function as a Synchronous Initialize (IS) which will initialize 
the output data registers from a programmable word in 
conjunction with PK. This can be used for a system interrupt 
or reset which must be synchronized with PK. 



MODE SELECT TABLE 

Data transfers into the shadow register occur on the LOW-to­
HIGH transition of OK. M (MODE) and SO determine what data 
source will be loaded. The pipeline register is loaded on the 
LOW-to-HIGH transition of PK. M (MODE) selects whether the 
data source is the PROM Array or the shadow register output. 

Because of the independence of the clock inputs, data can be 
shifted in the shadow register via OK and loaded into the 
pipeline register from the data input via PK as long as no set 
up or hold times are violated. 

Inputs 

SO M OK PK 

x L ! -

X L - ! 

X L - ! 

L H ! -
X H - ! 

H H ! -
FUNCTION TABLE DEFINITIONS 

INPUTS 

H"HIGH 
L"LOW 
X .. Don't Care 

is* SQ 

X S3 

H S3 

L S3 

X SO 

X SO 

X SO 

- .. Steady State LOW or HIGH or HIGH-to-LOW 
clock transition 

! .. LOW-to-HIGH clock transition 

Outputs 

Shadow Pipeline Operation 
Register Register 

Sn", Sn·1 NA Serial Shift; SO~SO~S1 ~S2~S3/S0 So ... SO 

NA °n ... ARRAY Normal Load Pipeline Register from PROM DATA 

NA On ... INIT Synchronous Initialize Pipeline Register* DATA 

Sn ... On NA Load Shadow Register from Outputs (000 - 003) 

NA On ... Sn Load Pipeline Register from Shadow Register 

Hold NA No-Op; Hold Shadow Register 

OUTPUTS 

SO - Serial Data Output 
S3 - So '" Shadow Register Outputs (internal to devices) 
03 - 00 - Pipeline Register Outputs 

NA - NOT applicable: Output is not a function of the 
specified input combinations 

*Applies only if the architecture word has been programmed for Synchronous Initialize operation. 
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APPLICATIONS 

APPLYING SERIAL SHADOW REGISTER (SSR) 
DIAGNOSTICS IN BIPOLAR MICROCOMPUTERS 

DIAGNOSTICS 

A diagnostics capability provides the necessary functionality 
as well as a systematic method for detecting and pin-pointing 
hardware related failures in a system. This capability must be 
able to both observe intermediate test points and control 
intermediate signals - address, data, control, and status - to 
exercise all portions of the system under test. These two 
capabilities, observability and controllability, provide the ability 
to establish a desired set of input conditions and state register 
values, sample the necessary outputs and determine whether 
the system is functioning correctly. 

TESTING COMBINATIONAL AND SEQUENTIAL 
NETWORKS 

The problem of testing a combinational logic network is well 
understood. Sets of input signals (test vectors) are applied to 
the network and the network outputs are compared to the set 
of computed outputs (result vectors). In some cases sets of 
test vectors and result vectors can be generated in a 
computer-aided environment, minimizing engineering effort. 
Additionally, fault coverage analysis can be automated to 
provide a measure of how efficient a set of test vectors is at 
pin-pointing hardware failures. For example, a popular mea­
sure of fault coverage computes the percentage of stuck-at­
ones (nodes with outputs always HIGH) and stuck-at-zeros 
(nodes with outputs always LOW) a given set of test vectors 
will discover. 

r-----------------------~ I I 

I 
I­I STATI! 

I -.m 

I 
I 

~--------~-~ 

1-----1'-- ='s 

I I 
I I l _______________ ~~~~J 

AF000181 

Figure 1. 

A sequential network (Figure 1) is much more difficult to test 
systematically. The outputs of a sequential network depend 
not only on the present inputs but also on the internal state of 
the network. Initializing the internal state register to the value 
necessary to test a given set of inputs is difficult at best and 
not easily automated. Additionally, observing the internal state 
of a sequential network can be very difficult and time 
consuming if the state information is not directly available. For 
example, consider the problem of determining the value of an 
internal 16-bit counter if only a carry-out signal is available. 
The counter must be clocked until it reaches the carry-out 
state and the starting value computed. Up to 65,535 clock 
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cycles may be necessaryl An easier method must exist. Serial 
Shadow Register diagnostics provides this method. 

SERIAL SHADOW REGISTER DIAGNOSTICS 

Serial Shadow Register diagnostics provides sufficient observ­
ability and controllability to turn any sequential network into a 
combinational network. This is accomplished by providing the 
means to both initialize (control) and sample (observe) the 
state elements of a sequential network. Figure 2 shows the 
method by which·Serial Shadow Register diagnostics accom­
plishes these two functions. 

INPUTS r-------~------------~ 
COMBINATORIAL 

LOGIC 

Figure 2. 

so 

STAn 
OUTPUTS 

INTERNAL 
STATI!S 

AF000191 

Serial Shadow Register diagnostics utilizes an extra multiplex­
er on the input of each state register and a duplicate or 
shadow of each state flip/flop in an additional register. The 
shadow register can be loaded serially via the serial data input 
(thus the name Serial Shadow Register diagnostics) for 
controllability. Once the desired state information is loaded 
into the serial register it can be transferred into the internal 
state register by selecting the multiplexer and clocking the 
state register with PK. This allows any internal state to be set 
to a desired state in a simple, quick, and systematic manner. 

Internal state information can be sampled by loading the serial 
register from the state register outputs. This state information 
can then be shifted out via the serial data output to provide 
observability. Notice that the serial data inputs and outputs 
can be. cascaded to make long chains of state information 
available on a minimum number of connections. 

In effect, Serial Shadow Register diagnostics breaks the 
normal feedback path of the sequential network and estab­
lishes a logical path with which inputs can be defined and 
outputs sampled. This means that those techniques which 
have been developed to test combinational networks can be 
applied to any sequential network in which Serial Shadow 
Register diagnostics is utilized. 

When normal pipeline registers are replaced by SSR diagnos­
tics pipeline registers, system debug and diagnostics are 
easily implemented. State information which was inaccessible 
is now both observable and controllable. 

• 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature .......................... - 65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperatures, T A ................................ 0 to + 75°C 

Power Votage ............................... - 55 to + 125°C Supply Voltage ..........••..•........ + 4.75 V to + 5.25 V 

Supply Voltage •......•..••.. : .•................. -0.5 V to 7.0 V Military (M) Devices 
DC Voltage Applied to Outputs Temperatures, TC ...•.••...•.•.....•....... - 55 to + 125°C 

(Except During Programming) ............. 0.5 to VCC Max. Supply Voltage.......................... + 4.5 V to +5.5 V 
DC Voltage Applied to Outputs 

During Programming .•.........•..........•...•........••... 21 V 
Operating ranges define those limits between which the 

Output Current into Outputs During 
Programming (Max. Duration of 1 sec.) ........... 250 mA 

functionality and parameters of the device are guaranteed. 

DC Input Voltage ............................... 0.5 V to + 5.5 V 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Parameter Parameter 
Symbol Description Test Conditions, Min. Max. Units 

VIH Input Level (HIGH) Guaranteed Input HIGH Voltage (See Note 1) 2.0 Volts 

VIL Input Level (LOW) Guaranteed Input LOW Voltage (See Note 2) 0.8 Volts 

VI 
Input Clamp 

Vee" Min., liN = -18 mA -1.2 Volts Voltage 

VOH 
Output Voltage Vee = Min. IOH (000 - 003) - -2 mA 

2.4 Volts 
~HIGH) VIN = VIH or VIL IOH (SO) = -0.5 rnA 

COM'L IOL 
(000 - 003) = 24 rnA 

VOL 
Output Voltage Vee = Min. MIL IOL 0.5 Volts (LOW) VIN .. VIH or VIL (000-003) -18 rnA 

IOL (SO) = 4 mA 

Input Current VIN-2.7 V 25 
IIH (HIGH) Vee = Max. 

VIN = 5.5 V 40 
p.A 

IlL Input Current (LOW) Vee = Max., VIN = 0.4 V -250 p.A 

Output Short Vee = Max. 000- 003 -20 -90 
Ise rnA Circuit Current VOUT = 0 V (Note 2) SO -10 -85 

ICEX 
Output Leakage Vee" Max. VOUT=Vee 50 p.A 
Current VG= 2.4 V VOUT= 0.4 V -150 rnA 

TA" 75°C 165 

COM'L TA" 25°C 175 rnA 

Power Supply Vee = Max., All Inputs = 0 V TA -O°C 185 
lee Current (Note 3) Te= 125°C 155 

MIL Te = 25°C 180 rnA 

Te .. - 55°C 195 

Notes: 1. There are absolute voltages with respect to the device ground pin and include all overshoots due to system and/or tester noise. Do Not 
attempt to test these values without suitable equipment and fixturing (See Notes on Testing). 

2. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
3. lee limits at temperature extremes are guaranteed by correlation to 25°C test limits. 

CAPACITANCE 

Parameter Parameter 
Symbol Description Test Conditions Typ. Units 

CIN Input Capacitance VCC = 5.0 V, TA = 25°C 5 

COUT Output Capacitance VINIVOUT = 2.0 V@ f = 1 MHz 12 
pF 

Note: These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified where 
capacitance may be affected. 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (See Note 1) 

"A" Versions Standard Versions 

COM'L MIL COM'L MIL 

Parameter Parameter 
No. Symbol Description Min. Max. Min. Max. Min. Max. Min. Max. Units 

1 TAVPKH Address to PK (HIGH) Setup Time 25 30 35 40 ns 

2 TPKHAX Address to PK (HIGH) Hold Time 0 0 0 0 ns 

3 TPKHDOV1 Delay from PK HIGH to Output Valid, for initially 4 10 4 13 4 13 4 15 ns active outputs (HIGH or LOW) (Note 7) 

4 TPKHPKL PK Pulse Width (HIGH or LOW) 15 20 20 20 ns TPKLPKH 

5 TGLDOV Asynchronous Output Enable LOW to Output Valid 22 25 25 30 (HIGH or LOW) (See Note 3) 

6 TGHDOZ Asynchronous Output Enable HIGH to Output 17 22 20 25 HIGH-Z (See Notes 2 & 3) 

7 TGSVPKH GS to PK HIGH Setup Time (See Note 4) 12 12 15 15 ns 

8 TPKHGSX GS to PK HIGH Hold Time (See Note 4) 0 0 0 0 ns 

9 TPKHDOV2 Delay from PKGHIGH to Output Valid, for initially 17 22 20 25 ns High-Z outputs (See Note 4) 

10 TPKHDOZ Delay from PK HIGH tou Output High-Z 17. 22 20 25 ns (See Notes 2 & 4) 

11 TILDOV Delay from T LOW to Output Valid (HIGH or LOW) 25 30 30 35 ns (See Note 5) 

12 TIHPKH Asynchronous T Recovery to PK (HIGH) 20 25 25 30 ns (See Note 5) 

13 TILIH Asynchronous i Pulse Width (LOW) (See Note 5) 20 20 25 25 ns 

14 TISVPKH is to PK HIGH Setup Time (See Note 6) 20 25 20 25 ns 

15 TPKHISX is to PK HIGH Hold Time (See Note 6) 5 5 5 5 ns 

Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 3.0 V, 
using test loads in A, B, &C. . 

2. TGHDOZ and TPKHDOZ are measured to Steady State HIGH - 0.5 V and Steady State LOW + 0.5 V output levels using the test 
load in C. 

3. Applies only if the architecture is configured for Asynchronous Enable. 
4. Applies only if the architecture word has been programmed for a Synchronous Enable input. 
5. Applies only if the architecture word has been programmed for a Asynchronous Initialize input. 
6. Applies only if the architecture word has been programmed for a Synchronous Initialize input. 
7. Minimum Delay times are guaranteed by design and supported by characterization data. 

DIAGNOSTIC MODE SWITCHING CHARACTERISTICS over operating range unless other specified 

(See Note 1) 

COM'L MIL 

Parameter Parameter 
No. Symbol Description Min. Max. Min. Max. Units 

16 TSDVDKH Serial Data In to DK HIGH Setup Time 25 30 

17 TDKHSDX Serial Data In to DK HIGH Hold Time - 0 0 

18 TMVPKH Mode to PK HIGH Setup Time 35 40 

19 TPKHMX Mode to PK HIGH Hold Time 0 0 

20 TMVDKH Mode to DK HIGH Setup Time 35 40 

21 TDKHMX Mode to DK HIGH Hold Time 0 0 

22 TDOVDKH Output Data In to DK HIGH Setup Time 25 30 ns 

23 TDKHDOX Output Data In to DK HIGH Hold Time 0 0 

24 TDKHSOV Delay from DK HIGH to Serial Data Output (Shifting) 30 35 

25 TSDVSOV Delay from SD Valid to SO Valid 25 30 (Mode Input HIGH) 

26 TDKHDKL DK Pulse Width (HIGH or LOW) 25 25 TDKLDKH 

27 TMHSOV Delay from Mode (HIGH or LOW) to SO Valid 25 30 TMLSQV 

See also A-C TEST LOADS 
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CLOCt< 
PI< 

ADDR~ 
Ael - A12 

OUTPUTS 
OOeJ - DQ3 

G2 
OUTPUT E:NABLE: 

G,G1 

CLOCt< 
PI< 

OUTPUT ENABLE:· 

GS 

CLOCt< 
PI< 

OUTPUTS 
ooeJ - DQ3 

INITIALIZE: 
i 

SWITCHING WAVEFORMS (Cont'd.) 

E:NABLE: 

WF021900 

Timing Se~ 1-Uslng Asynchronous Enable 

WF021910 

Time Set 2-Uslng Synchronous Enable 

WF021920 

Timing· Set 3-Uslng Asynchronous Initialize 
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CLOCt< 
PI< 

AD~E:5S 
AeJ - A12 

OUTPUTS 
00" - DQ:3 

INITIALIZE: 
IS 

Q..OCI< 
PI< 

MODE: 
M 

DIAGNOSTIC Q.OQ( 
OK 

SERIAL DATA IN 
SO 

aERIAL.. nATA OUT 
SO 

SWITCHING WAVEFORMS (Cont'd.) 

WF021930 • Timing Set 4-Uslng Synchronous Initialize 

VALID OUTPUT 

WF021940 

Timing Set 5-Diagnostlc Test Mode (System Control) 
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CLOCK 
FK 

OU'T'FUTS 
000 - 003 

MOtE 
H 

DIAGNOSTIC a.oa< 
IJ< 

SERIAL DATA IN 
SO 

SERIAL DATA OUT 
50 

SWITCHING WAVEFORMS 

I Norma' PI pa I Ina Opara.t I on ~:~ :;~~~eRGIgle\Qr I :~::'e::!~:!I~g~:~~tlon 

WF021950 

Timing Set 6-Dlagnostlc Test Mode (System Observation) 
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KEY TO SWITCHING WAVEFORMS 

5. eI V 
! 

Sl 

: ::eel 0 . 
Out p_u_t"t-__ --+ 

150P': 50. n 

":' ¥ 
TC002941 

A. Output load for all AC Tests 
for OQO - OQ3 except TGHOQZ 
and TPKHOQZ 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILL BE 
STEADY STEADY ----- MAY CHANGE WILL BE 

FROM H TO L CHANGING 
FROM H TO L 

JJI[ff MAY CHANGE WILL BE 

FROM L TOH CHANGING 
FROML TOH 

--- DON°T CARE; CHANGING; 
ANY CHANGE STATE 
PERMITTEO UNKNOWN 

H 
CENTER 

OOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF" STATE 

K5000010 

A-C TEST LOADS 

5.eI V 

.= l~OO n 

.~ , 

Ou tp...;;u;...;t"t-__ -+ 

11 15 pF" : ~400 n •• 
':' ¥ 

TCO02951 

B. Output load for SQ 

Notes: 1. All device test loads should be loaded within 2" of device output pin. 

5. eI V 
! 

Sl 

OUtpo..=U...;;t_---' 

isP

' 

.: 6G!l1i'J 0 
• 

* TC002961 

C. Output load for TGHOQZ and 
TPKHOQZ on Outputs OQo - OQ3 

2. 51 is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. 51 is closed for all the AC tests. 
3. Load capacitance includes all stray and fixture capacitance. 

NOTES ON TESTING 

Incoming test procedures on these devices should be carefully 
planned, taking into account the high performance and output 
drive capabilities of the parts. The following notes may be 
useful: 

1. Ensure that adequate decoupling capacitance is employed 
across the device VCC and ground terminals. Multiple 
capacitors are recommended, including a 0.1 J.lFarad or 
larger capacitor and a 0.01 J.lFarad or smaller capacitor 
placed as close to the device terminals as possible. 
Inadequate decoupling may result in large variations of 
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power supply voltage, creating erroneous function or tran­
sient performance failures. 

2. Do not leave any inputs disconnected (floating) during any 
tests. 

3. Do not attempt to perform threshold tests under AC 
conditions. Large amplitude, fast ground current transients 
normally occur as the device outputs discharge the load 
capacitances. These transients flowing through the parasitic 
inductance between the device ground pin and the test 
system ground can create significant reductions in observ­
able input noise immunity. 



GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VIH 1, 2, 3 

VIL 1, 2, 3 

VOH 1, 2, 3 

VOL 1, 2, 3 

IIH 1, 2, 3 

IlL 1, 2, 3 

Isc 1, 2, 3 

ICEX 1, 2, 3 

Icc 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter Parameter 
No. Symbol Subgroups No. Symbol Subgroups 

1 TAVPKH 9, 10, 11 16 TSDVDKH 9, 10, 11 

2 TPKHAX 9, 10, 11 17 TDKHSDX 9, 10, 11 

4 TPKHPKL 9, 10, 11 18 TMVPKH 9, 10, 11 

4 TPKLPKH 9, 10, 11 19 TPKHMX 9, 10, 11 

5 TGLDQV 9, 10, 11 20 TMVDKH 9, 10, 11 

6 TGHDQZ 9, 10, 11 21 TDKHMX 9, 10, 11 

7 TGSVPKH 9, 10, 11 22 TDQVDKH 9, 10, 11 

8 TPKHGSX 9, 10, 11 23 TDKHDQX 9, 10, 11 

9 TPKHDQV2 9, 10, 11 24 TDKHSQV 9, 10, 11 

10 TPKHDQZ 9, 10, 11 25 TSDVSQV 9, 10, 11 

11 TILDQV 9, 10, 11 26 TDKHDKL 9, 10, 11 

12 TIHPKH 9, 10, 11 26 TDKLDKH 9, 10, 11 

13 TILIH 9, 10, 11 27 TMHSQV 9, 10, 11 

14 TISVPKH 9, 10, 11 27 TMLSQV 9, 10, 11 

15 TPKHISX 9, 10, 11 
Functional 

7,8 
Tests 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am100415 
Am100470 
Am100474 
Am100480 
Am10415 
Am1 0469/ Am1 00469 
Am10470 
Am10474 
Am10480 
Am21l50 
Am2150 
Am27lS00/01 Series 
Am27lS02/27lS03 
Am27lS06/27lS07 
Am27S02/27S03 
Am27S06/27S07 
Am31 l01 /31 l01 A 

Am3101/3101-1 
Am93l412/93l422 
Am93l415/ Am93l425 
Am93l469 
Am93412/93422 
Am93415/ Am93425 
Am93469 

Bipolar Random-Access 
Memories (RAM) Index 

1024 x 1 IMOX™ II Eel Bipolar RAM .......................................... 3-1 
4096 x 1 IMOx™ Eel Bipolar RAM; .......................................... 3-23 
1024 x 4 IMOx™ Eel Bipolar RAM ........................................... 3-38 
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4096 x 1 IMOx™ Eel Bipolar RAM ........................................... 3-29 
1024 x 4 IMOx™ Eel Bipolar RAM ........................................... 3-44 
16,384 x 1 IMOx™ Eel Bipolar RAM ......................................... 3-54 
512 x 9 TIL low-Power Tag Buffer ........................................... 3-59 
512 x 9 TIL Tag Buffer .......................................................... 3-62 
256-Bit low-Power Schottky Bipolar RAM ................................... 3-69 
64-Bit low-Power Inverting-Output Bipolar RAM ............ ; .............. 3-77 
64-Bit low-Power Noninverting-Output Bipolar RAM ...................... 3-93 
64-Bit Inverting-Output Bipolar RAM .......................................... 3-85 
64-Bit Noninverting-Output Bipolar RAM ................................... 3-101 
64-Bit low Power Write Transparent, Inverting 

Output, Bipolar RAM ........................................................ 3-109 
64-Bit Write Transparent, Inverting Output, Bipolar RAM .............. 3-117 
256 x 4-Bit low-Power TIL Bipolar IMOX™ RAM ....................... 3-125 
1024 x 1 Bit TIL Bipolar IMOX™ RAM ................................... 3 1-43 
512 x 9 TIL low-Power Tag Buffer ......................................... 3-158 
256 x 4-Bit TIL Bipolar IMOX™ RAM ....................................... 3-134 
1 024 x 1 Bit TIL Bipolar I MOX™ RAM .................................... 3-150 
512 x 9 TIL Tag Buffer ........................................................ 3-161 



Am100415 
1024 x 1 IMOX™ II Eel Bipolar RAM 

DISTINCTIVE CHARACTERISTICS 

• Fast access time (8 ns typ.) - improves system cycle • Outputs preconditioned during write cycle eliminating 
speeds write recovery glitch 

• Enhanced output voltage level compensation providing • Emitter follower outputs - easy wire·ORing 
6X (improvement in) VOL and VOH stability over supply • Power dissipation decreases with increasing tempera-
and temperature ranges ture 

• Internally voltage and temperature compensated provid-
ing flat AC performance 

GENERAL DESCRIPTION 

The Am100415 is a fully decoded 1024-bit ECl RAM the output so true data is present when the write cycle is 
organized 1024 words by one bit. Bit selection is achieved complete. This preconditioning operation insures minimum 
by means of a 1 O-bit address, Ao through Ag. Easy memory write recovery times by eliminating the "write recovery 
expansion is provided by an active-lOW chip select (CS) glitch." 
input and an unterminated OR-tieable emitter follower 
output. Reading is performed with the chip select line lOW and the 

write line HIGH. The information stored in the addressed 
An active-lOW write line (WE) controls the write/read word is read out on the noninverting output (DOUT). 
operation of the memory. When the chip select and write 
lines are lOW, the data input (DIN) is written into the During the writing operation or when the chip select line is 
addressed memory word simultaneously preconditioning HIGH, the output of the memory goes to a lOW state. 

BLOCK DIAGRAM MODE SELECT TABLE 
Dool .A Ci Input Output 

DATAEHAIIU 
~ 

OATAWUT r CONTROl. -I I~ 
CS WE DIN DOUT Mode 

iZ 
~ 

H X X L Not Selected 
r--- r---

L l l Write "0" Ao- L .0,-
~ ~ '" L L H L Write "1" ... - ROW u.u - ... Dour 

DECOOU ARRAY -,.I .. ... - L H X DOUT Read Ao-- ---1'~ H = HIGH =-0.9 V 
~ L= LOW=-1.7 V 
DECDOEII X = Don't Care 

... 1 ... 1.0,1 ... 1 ... 1 
8DOOO640 

PRODUCT SELECTOR GUIDE 

Highlights of Key Performance Parameters (Commercial) 

Part Number Am100415·10 Am100415A Am100415 

Address Access Time (tAA) 10 ns 15 ns 20 ns 

Write Pulse Width (tw) 10 ns 10 ns 12 ns 

Write Recovery (tWR) 10 ns 12 ns 15 ns 

Chip Select Access/ 8 ns 8 ns 8 ns 
Recovery (tACS/tRCS) 

Write Disable (tws) 10 ns 10 ns 10 ns 

Power Supply (lEE) 150 rnA 150 rnA 150 rnA 

IMOX is a trademark Df Advanced Micro Devices. Inc. I EI.!t!li!<il1iQD tI. au. ~m~Dgm~Dl 
01418 C 10 
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Dour Vee 

Ao 0.,. 

At cs 
A2 WE 

A, At 

~ At 

As A7 

VEE As 

CDOOO920 

CONNECTION DIAGRAMS 
Top View 

DOUT 

AD 

A,L 

A2 

A3 

A4 

AS 

VEE 

Note: Pin 1 is marked for orientation. 

LOGiC SYMBOL 

2 Ao 
3 A1 

4 A2 

5 A3 

6 A4 

7 As 

8 A& 
10 A7 

11 

12 
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LS000241 

Vec = Pin 16 
VEE = Pin 8 

CD009800 



ORDERING INFORMATION 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid 
, Combination) is formed by a combination of: A. Device Number 

AM100415 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

.ft.IL _____ E. OPTIONAL PROCESSING 
Blank = Standard processing 

B = Burn-in 

'----------D. TEMPERATURE RANGE 
C = Commercial (0 to + 85"C) 

'---------------C.PACKAGETYPE 
0= 16-Pin Ceramic DIP (CD 016) 
F = 16-Pin Flatpack (CF 016) 

L------------------B. SPEED OPTION 

A. DEVICE NUMBER/DESCRIPTION 
Am100415 
1024 x 1 IMOX " ECl Bipolar RAM 

Valid Combinations 

AM100415-10 I 
AM100415A I DC, DCB 

I----------l FC, FCB 
Am100415 I 

3-3 

-10 = 10 ns Address Access Time 
A = 15 ns Address Access Time 

Blank = 20 ns Address Access Time 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for·this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 

Storage Temperature ............................ -65 to + 150·C Commercial (C) Devices 
Case Temperature with Temperature ........................................ O to + 85°C 

Power Applied .................................. -55 to + 125°C Supply Voltage .............................. -5.7 V to -4.2 V 
VEE Pin Potential to 
GND Pin ......................................... -7.0 V to +0.5 V 
Input Voltage (DC) ................................ VEE to + 0.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

Output Current (DC Output HIGH) .... -30 mA to + 0.1 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS VEE = -4.5 V, VCC = GND (Note 2) 

Parameter Parameter 
Symbol Description Test Conditions 

VOH Output Voltage HIGH 
VIN - VIHA or VILB 

VOL Output Voltage LOW Loading is 

VOHC Output Voltage HIGH 50 n to -2.0 V 
VIN .. VIHB or VILA 

VOLC Output Voltage LOW 

VIH Input Voltage HIGH 
Guaranteed Input Voltage HIGH for all inputs (Note 
4) 

VIL Input Voltage LOW 
Guaranteed Input Voltage LOW for all inputs (Note 
4) 

IIH Input Current HIGH VIN = VIHA 

Input Current LOW 

IlL Chip Select (~) VIN" VILB 
All Other Inputs 

lEE 
Power Supply Current 

All Inputs and Outputs Open 
(Pin 8) 

Notes: 1. Typical values are at VEE - -4.5 V, T .. 25'C and maximum loading. 
2. Output load - 50 nand 30 pF to - 2.0 V 

T - T A ... 0 to + 85'C for Ceramic DIPs. 

B{Note Typ. A 
3) (Note 1) (Note 3) Units 

-1025 -955 -880 mV 

-1810 -1715 -1620 mV 

-1035 mV 

-1610 mV 

-1165 -880 mV 

-1810 -1475 mV 

220 pA 

0.5 
-50 

170 pA 

-150 -105 mA 

Guaranteed with transverse air flow exceeding 400 linear F.P.M. and 2-minute warm-up period. Approximate resistance values of 
the package are: 
8JA (Junction to Ambient) .. 90'C/Watt (still air) 
8JA (Junction to Ambient) - 50'C/Watt (at 400 F.P.M. air flow) 
T - TC" 0 to + 85'C for Flatpacks and Leadless Chip Carriers 
OJC (Junction to Case) .. 25'C/Watt 

3. Definition of symbols and terms used in this product specification: The relative values of the specified conditions and limits will be 
referenced to an algebraic scale. The extremities of the scale are: "A" the value closest to positive infinity, "8" the value closest 
to negative infinity. 

4. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do 
not attempt to test these values without suitable equipment. 
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SWITCHING TEST 
CIRCUIT 

TC000221 

RL = 50 n termination of measurement system 
CL = 30 pF (including stray jig capacitance) 

SWITCHING TEST 
WAVEFORM 

KEY TO SWITCHING 
WAVEFORMS 

WAVEFORM 

--1!JJJJ 

INPUTS 

MUST BE 
STtADY 

MAY CHANGE 
FROM H TO L 

MAY CHANGE 
FROM L TOH 

DON'T CARE; 
ANY CHANGE 
PERMITTED 

DOES NOT 
APPLY 

OUTPUTS 

WILL BE 
STtADY 

WILL BE 
CHANGING 
FROM H TO L 

WILL BE 
CHANGING 
FROML TOH 

CHANGING; 
STATE 
UNKNOWN 

CENTER 
LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 

KS000010 

SWITCHING CHARACTERISTICS VEE = -4.27 to·-4.73 V (Note 2) 

Parameter 
No. Symbol 

READ MODE 

1 tACS 

Parameter 
Description 

Test 
Conditions 

~i': Select Access Measured at 50% 
�_--t-----~I_-------_i of input to valid 

2 tRCS Chip Select Recovery output (VILA for 
Time VOL or VIHB for 

f---3-+-tAA-----+--A-dd-r-es-s-A-cc-e-s-s-T-im-e-i VOH) 

WRITE MODE 

4 tw 

5 twso 

6 tWHO 

7 tWSA 

8 tWHA 

Write Pulse Width 
(to Guarantee Writing) 

Data Setup Time 
Prior to Write 

Data Hold Time 
After Write 

Address Setup Time 
Prior to Write 

Address Hold Time 
After Write 

tWSA = tWSA(Min.) 

tw = tW(Min.) 

Am100415A-10 Am100415A Am100415 

Typ. Typ. Typ. 
Min. (Note 1) Max. Min. (Note 1) Max. Min. (Note 1) Max. Units 

5 8 8 

5 8 8 5 8 ns 

8 10 10 15 12 20 

10 6 10 6 12 9 ns 

o 2 o 4 o ns 

o 2 o 4 o ns 

o 3 5 3 ns 

o 2 o ns 

Measured at 50% 1 0 2 0 4 0 ns 
of input to valid 1--1----i1--0--+--+--2-+--0--+--1--4---11--0--+--+--n-s-l 

9 
Chip Select Setup 
Time 
Prior to Write 

output (VILA for 
VOL or VIHB for 5 10 5 10 5 10 ns 

twscS 

VOH) 6 10 6 12 7 15 ns 

RISE TIME AND FALL TIME 

tr Output Rise Time Measured 

r---+-----r---------;~~~e:~d 80% 
tf Output Fall Time points 

CAPACITANCE 

r-_-+_C..;.;IN..:...-___ t-ln..;..p_ut_P_in_C_a-'p_a_c_ita_n_c_e-; Measure with a 

COUT Output Pin Pulse Technique 
Capacitance 

2.5 

2.5 

4 

7 

3·5 

2.5 2.5 
ns 

2.5 2.5 

5 4 4 5 pF 

8 7 8 7 8 pF 

• 



SWITCHING WAVEFORMS 

ADDRESS -----ADDRESS J -- --- ADDRESS K ---
AcrAg 

------ ADDRESS L -------________________ J 

cs ----- --------------~% 

DUAOUT ------_+-----J~~_+----~~~----------4_----~~~--~r_~~r_------- ~% 

DOUT 

-- ---...---' ,-----..-------------------
CHIP READ A HIGH 

DESELECTED IN ADDRESS J 

~ 
~ 

,,~, 

I)(IIl)(";~ 

/I)(IlIY 

"Ill III " III )(-1-
/1l11l1 [)(111l1111 I'\. 

CD 

I---- CD 
CD 

///1/ 
11/1) 
t-G)-

READ A LOW 
IN ADDRESS K 

Read Mode 

, 

,1-0-~ 
~r J 

'\.'\.'\.'\J "IV 
\\\1\ III) 

I-®-l ~.®-

Write Mode 
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READ A HIGH 
IN ADDRESS L 

CHIP 
DESELECTED 

j'{ 

"IIYYYY' 
"'''IIIII 

"'XAXA" 
'I 

." 
CD 

0-
@ 

" " ,,"\I 
\\\1\ 

1-0-1 

WF001173 

WF001163 



Am10415 
1024 x 1 IMOX™ Eel Bipolar RAM 

DISTINCTIVE CHARACTERISTICS 

• Fast access time (8 ns typ.) - improves system cycle • Outputs preconditioned during write cycle eliminating 
speeds write recovery glitch 

• Fully compatible with standard voltage compensated • Emitter follower outputs - easy wire-ORing 
10K series ECl - no board changes required • Power dissipation decreases with increasing tempera-

• Internally voltage compensated providing flat AC perfor- ture 
mance 

GENERAL DESCRIPTION 

The Am10415 is a fully decoded 1024-bit ECL RAM the output so true data is present when the write cycle is 
organized 1024 words by one bit. Bit selection is achieved complete. This preconditioning operation insures minimum 
by means of a 10-bit address, Ao through A9. Easy memory write recovery times by eliminating the "write recovery 
expansion is provided by an active-LOW chip select (CS) glitch." 
input and an unterminated OR-tieable emitter follower 
output. Reading is performed with the chip select line LOW and the 

write line HIGH. The information stored in the addressed 
An active-LOW write line (WE) controls the write/read word is read out on the noninverting output (DOUT). 
operation of the memory. When the chip select and write 
lines are lOW, the data input (DIN) is written into the During the writing operation or when the chip select line is 
addressed memory word simultaneously preconditioning HIGH, the output of the memory goes to a LOW state. 

BLOCK DIAGRAM MODE SELECT TABLE 

"'1 .... 
DATA....,.. 

:~~ci,'r-: 
Input Output 

~ CS WE DIN Dour Mode 

r---
{7 H X X L Not Selected 

.. - L l L L Write "0" ',-
~ -" ..... Dour At- .=... ..... ...... 

L l H l Write "1" At-
....... -V ... ~ r-

Ae- l H X Dour Read - -{} 
cow. H = HIGH ~ -0.9 V 

DECOOER l = LOW ~ -1.7 V 
.. I .. I.,I .. I..! X = Don't Care 

80000640 

PRODUCT SELECTOR GUIDE 

Highlights of Key Performance Parameters 

Part Number Am10415-10 Am10415SA Am10415A Am10415-15 Am10415SA Am10415A 
Temperature Range e e e M M M 

Address Access Time (fAA) 10 ns 15 ns 20 ns 15 ns 20 ns 25 ns 

Write Pulse Width (tW) 10 ns 10 ns 12 ns 11 ns 13 ns 16 ns 

Write Recovery (tWR) 10 ns 12 ns 15 ns 10 ns 12 ns 15 ns 

Chip Select Accessl 8 ns 8 ns 8 ns 10 ns 10 ns 12 ns 
Recovery (tACS/tRCS) 

Write Disable (tWS) 10 ns 10 ns 10 ns 10 ns 10 ns 10 ns 

Power Supply (lEE) -150 mA -150 mA -150 mA -165 mA -165 mA -165 mA 

I PublicatiQn # Rev. Amen!jment 
IMOX is a trademark of Advanced Micro Devices, Inc. 01419 D /0 
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Dour Vee 

"0 ~N 

At cs 
A2 WE 

. A3 As. ,.. A. 

As A7 

VEE As 

CDOOO920 

CONNECTION DIAGRAMS 
Top View 

DOUT 

AO 
.1 .. I 

'--' 
A, 

A2 

A3 

A4 

A6 

VEE " 8 

Note: Pin 1 is marked for orientation. 

2 

3 

4 

5 

6 

7 

9 

10 

11 

12 

LOGIC SYMBOL 

Ao 
A1 

A2 

A3 

A4 

As 

As 
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LS000241 

Vcc = Pin 16 
VEE = Pin 8 

16' 1 

WE 

I 

9 

CD009800 



ORDERING INFORMATION 
Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

i 
L. -----E. OPTIONAL PROCESSING 

Blank = Standard processing 
B = Burn-in 

L-. ________ D. TEMPERATURE RANGE 
M = Military" (- 55 to + 125°C) 
C = Commercial (0 to + 75°C) 

L-.-------------C. PACKAGE TYPE 
0= 16-Pin Ceramic DIP (CD 016) 
F = 16-Pin Flatpack (CF 016) 

L-.----------------B. SPEED OPTION 

'---A. DEVICE NUMBER/DESCRIPTION 
Am10415 
1024 x 1 IMOX ECl Bipolar RAM 

* Military or Limited Military temperature 
range products are "NPL" (Non­
Compliant Products List) or Non-MIL­
STD-883C Compliant products only. 

Valid Combinations 

AM10415-10 

AM10415-15 

AM10415SA 

AM10415A 

DC, DCB, FC, FCB 

DMB, FMB 

DC, DCB, FC, 

FCB. DMB. FMB 

3-9 

See Product Selector Guide 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 

Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Case Temperature with Temperature ........................................ 0 to + 75°C 

Power Applied .................................. -55 to + 125°C Supply Voltage ........................... -5.46 V to -4.94 V 
VEE Pin Potential to GND Pin ............. -7.0 V to + 0.5 V Military (M) Devices 
Input Voltage (DC) ................................ VEE to + 0.5 V Temperature ................................... -55 to + 125°C 
Output Current (DC Output HIGH) .... -30 rnA to + 0.1 rnA Supply Voltage ........................... -5.72 V to -4.68 V 
Stresses above those listed under ABSOLUTE MAXIMUM 
RA TINGS may cause permanent device failure. Functionality Operating ranges define those limits between which the 
at or above these limits is not implied. Exposure to absolute functionality of the device is guaranteed. 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS (Commercial)· VEE = -5.2 V, VCC = GND (Note 2) 

Parameter Parameter B Typ. A 
Symbol Description Test Conditions (Note 3) (Note 1) (Note 3) Units 

T=O°C -1000 -840 

VOH Output Voltage HIGH T - +25°C -960 -810 mV 

VIN = VIHA or VILB T - + 75°C -900 -720 

T=O°C -1870 -1665 

VOL Output Voltage LOW T= +25°C -1850 -1650 mV 

Loading is T= +75°C -1830 -1625 
50 n to -2.0 V 

T=O°C -1020 

VOHC Output Voltage HIGH T = +25°C -980 mV 

VIN = VIHB or VILA T = + 75°C -920 

T=O°C -1645 

VOLC Output Voltage LOW T = + 25°C -1630 mV 

T-,+75°C -1605 

T-O°C -1145 -840 

VIH Input Voltage HIGH Guaranteed Input Voltage HIGH 
T = +25°C -1105 -810 mV for All Inputs (Note 4) 
T= + 75°C -1045 -720 

T=O°C -1870 -1490 

VIL Input Voltage LOW Guaranteed Input Voltage LOW 
T = + 25°C -1850 -1475 mV for All Inputs (Note 4) 
T= + 75°C -1830 -1450 

IIH Input Current HIGH VIN -VIHA T- 0 to +75°C 220 p.A 

Input Current LOW 
0.5 

IlL Chip Select (cS) VIN =VILB T .. +25°C 
-50 

170 p.A 
All Other Inputs 

Power Supply Current T=O°C -150 -105 
lEE (Pin 8) 

All Inputs and Outputs Open mA 
T - + 75°C -90 

Notes: 1. Typical values are at VEE = -5.2 V, T .. 25°C and maximum loading. 
2. Output load - 50 nand 30 pF to -2.0 V. T .. TA = 0 to + 75°C for Commercial DIPs. 

Guaranteed with transverse air flow exceeding 400 linear F.P.M. and 2-minute warm-up period. Approximate thermal resistance 
values of the package are: 
OJA (Junction to Ambient) = 90°C/Watt (still air) 
OJA (Junction to Ambient) .. 50°C/Watt (at 400 F.P.M. air flow) 
T .. TC = 0 to + 75°C for Flatpacks and Leadless Chip Carriers 
OJC (Junction to Case) = 25°C/Watt 

3. Definition of symbols and terms used in this product specification: The relative values of the specified conditions and limits will be 
referenced to an algebraic scale. The extremities of the scale are: "A" the value closest to positive infinity, "8" the value closest 
to negative infinity. 

4. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do 
not attempt to test these values without suitable equipment. 

5. Operating specification with adequate time for temperature stabilization and transverse air flow exceeding 400 linear feet per 
minute. Conformance testing performed instantaneously where T = TC. 
OJC ~ 25°C/W (approximately) 

*See the last page of this spec for Group A Subgroup Testing information. 
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DC CHARACTERISTICS (Military)" VEE = -5.2 V, Vee = GND (Note 5) 

Parameter Parameter B Typ. A 
Symbol Description Test Conditions (Note 3) (Note 1) (Note 3) Units 

T =-55°C -1140 _870 

VOH Output Voltage HIGH T= +25°C -1000 -840 

VIN = VIHA or VILB 
T = + 125°C -880 -685 

mV 
T =-55°C -1910 -1700 

VOL Output Voltage LOW T= + 25°C -1870 -1665 

Loading is 
T=+125°C -1815 -1600 

50 n to -2.0 V T --55°C -1160 

VOHC Output Voltage HIGH T= + 25°C -1020 mV 

VIN = VIHB or VILA 
T=+125°C -900 

T "-55°C -1680 

VOLC Output Voltage LOW T = + 25°C -1645 mV 

T= + 125°C -1580 

T=-55°C -1285 -'870 

VIH Input Voltage HIGH 
Guaranteed Input Voltage HIGH 

T .. + 25°C -1145 -840 mV 
for All Inputs (Note 4) 

T=+125°C -1025 -685 

T=-55°C -1910 -1525" 

VIL .Input Voltage LOW 
Guaranteed Input Voltage LOW 

T= + 25°C ':'1870 -1490 mV 
for All Inputs (Note 4) 

T = + 125°C -1815 -1420 

IIH Input Current HIGH VIN = VIHA T=-55°C 220 p.A 

Input Current LOW 0.5 
IlL Chip Select (~) VIN =VILB T= 55°C r--- 170 p.A 

All Other Inputs -50 

lEE Power Supply Current All Inputs and Outputs Open 
T=-55°C -165 -115 

rnA 
(Pin 8) T = +125°C -80 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST 
CIRCUIT 

..... 

1. 

vce 

1 
DOUT 

VEE 

• 

VEl 

C 
-2V 

TC003800 

RL - 50 n temination of measurement system 
CL - 30 pF(including stray jig capacitance) 

SWITCHING TEST 
WAVEFORM 

-~V=:ff J.i=-------- 10" 

-------- m% 
-1.7 v 

t, It 

I, -I, _2.1 n. Iyp. 

TW000310 

SWITCHING CHARACTERISTICS* VEE = -5.46 to -4.94 V (Note 2) 

Am10415·10 Am10415SA 

Parameter Parameter Test Typ. Typ. 

KEY TO SWITCHING 
TEST WAVEFORM 

WAVEFORM INPUTS OUTPUTS 

---
MUSTBE WlllBE 
STEADY STEADY ----- MAY CHANGE WlllBE 

FROM H TOl CHANGING 
FROM H TOl 

J![[JJ MAY CHANGE WlllBE 
CHANGING FROM l TOH FROML TOH 

-- DON'T CARE: CHANGING; 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

H 
CENTER 

DOES NOT liNE ISHIOH 
APPLY IMPEDANCE 

"OFF"STATE 

KSOOOO10 

Am10415A 

Typ. 
No. Symbol Description Conditions Min. (Nole 1) Max. Min. (Nole 1) Max. Min. (Note 1) Max. Units 

READ MODE 

1 tACS 
Chip Select 6 8 6 8 6 8 ns Access Time Measured at 

2 tRCS 
Chip Select Recovery 50% of input to 5 8 5 8 5 8 ns Time 50% of output 

3 tM Address Access Time 8 10 10 15 13 20 ns 

WRITE MODE 

4 tw 
Write Pulse Width 

tWSA - twSA(Min.) 10 6 10 9 12 9 ns (to Guarantee Writing) 

5 twso 
Data Setup Time 1 0 2 0 4 0 ns Prior to Write 

6 twHO 
Data Hold Time 1 0 2 0 4 0 ns After Write 

7 tWSA 
Address Setup Time 

tw - tw(Min.) 1 0 3 3 5 3 ns Prior to Write 

8 tWHA 
Address Hold Time 1 0 2 0 3 1 ns After Write 

9 tWSCS 
Chip Select Setup Time 1 0 2 0 4 0 ns Prior to Write 

Chip Select Hold Time Measured at 
10 twHCS After Write 50% of input to 1 0 2 0 4 0 ns 

11 tws Write Disable Time 
50% of output 

5 10 5 10 5 10 ns 

10 twR Write Recovery Time 6 10 6 12 10 15 ns 

RISE TIME AND FALL TIME 

tr Output Rise Time Measured 2.5 2.5 2.5 
between 20% ns 

tf Output Fall Time and 80% pOints 2.5 2.5 2.5 

CAPACITANCE 

CIN Input Pin Capacitance Measure with a 4 5 4 5 4 5 

CoUT Output Pin Capacitance Pulse Technique I I 7 8 I 7 8 I 7 8 
pF 

·See the last page of this spec for Group A Subgroup Testing information. 
/ 
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SWITCHING CHARACTERISTICS (Military)· VEE = -5.72 to -4.68 V (Note 5) 

Am10415-15 Am10415SA Am10415A 

Parameter Parameter Test Typ. Typ. Typ. 
No. Symbol Description Conditions Min. (Note 1) Max. Min. (Note 1) Max. Min. (Note 1) Max. Units 

READ MODE 

1 tACS 
Chip Select Access 6 10 6 10 6 12 ns Time Measured at 

2 tRCS 
Chip Select Recovery 50% of input to 5 10 5 10 5 12 ns Time 50% of output 

3 tM Address Access Time 10 15 10 20 13 25 ns 

WRITE MODE 

4 tw 
Write Pulse Width 

twSA - tWSA(Min.) 11 6 16 6 16 9 ns (to Guarantee Writing) 

5 twso 
Data Setup Time 2 0 4 0 4 0 ns Prior to Write 

6 tWHO 
Data Hold Time 2 0 4 0 4 0 ns After Write 

7 tWSA Address Setup Time tw = tW(Min.) 2 0 5 3 5 3 ns 

8 twHA 
Address Hold Time 2 0 4 0 4 0 ns After Write 

9 twSCS 
Chip Select Setup Time 2 0 4 0 4 0 ns Prior to Write 

Chip Select Hold Time Measured at 
10 tWHCS After Write 50% of input to 2 0 4 0 4 0 ns 

11 tws Write Disable Time 
50% of output 

5 10 5 10 5 10 ns 

12 twR Write Recovery Time 6 10 6 12 10 15 ns 

RISE TIME AND FAll TIME 

tr Output Rise Time Measured 2.5 2.5 2.5 ns 
between 20% 

tf Output Fall Time and 80% points 2.5 2.5 2.5 ns 

CAPACITANCE 

CIN Input Pin Capacitance Measure with a 4 5 '4 5 4 5 

COUT Output Pin Capacitance Pulse Technique 7 8 7 8 7 8 
pF 

·See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS 

~ -V 1\ J 

"YY~II 'I 
I)( XX)("'J- ":I-IYIII 

/I)(XXY 
~ '" 

OJN ")(X)(X 7 
XX)(XX I-I-

/X)(XX [I)( , 'I)( III.,." 

CD CD 
,1--0-1/ 

f---CD ..ll\ J~ 0-
C!) ® 

//11/ ""'" rTf" ,'"'"'"' I1111 \\\1\. 1m \\\1\. 
50"4 

f-G)- I-@- f-@- 1-0-
WF001163 

Write Mode 

ADDRESS ---ADDRESS J -- --- ADDRESS K ---
Au-Ae -----ADDRESS L ------

______________ -J 

cs---

D~AOUT----~--~~~~--~~~----_4--_,~~--1_~~\_----~% 

CHIP READ A HIGH 
DESELECTED IN ADDRESS J 

READ A LOW 
IN ADDRESS K 

Read Mode 

3-14 

READ A HIGH 
IN ADDRESS L 

CHIP 
DESELECTED 

WF001173 



GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1, 2, 3 

VOL 1, 2, 3 

VOHC 1, 2, 3 

VOLC 1, 2, 3 

VIH 1, 2, 3 

VIL 1, 2, 3 

IIH 1, 2, 3 

IlL 1, 2, 3 

lEE 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter Parameter 
No. Symbol Subgroups No. Symbol Subgroups 

1 tACS 9, 10, 11 7 twSA 9, 10, 11 

2 tRCS 9, 10, 11 8 tWHA 9, 10, 11 

3 tAA 9, 10, 11 9 tWSCS 9, 10, 11 

4 tw 9, 10, 11 10 tWHCS 9, 10, 11 

5 tWSD 9, 10, 11 11 tws 9, 10, 11 

6 tWHD 9, 10, 11 12 tWR 9, 10, 11 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am10469/ Am100469 
512 x 9 ECl Tag Buffer 

ADVANCE INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• Fast address to comparator output (MISS) 
• Replaces six or more integrated circuits with a single 

device 
• On-chip parity generator and checker 

• Easy horizontal and vertical expansion 
• Fully ECl compatible in 10K and 100K versions 
• Integrated reset feature 
• 24-pin ceramic DIP (400 Mil) and Flatpak packages 

GENERAL DESCRIPTION 

The Am1 04691 Am1 00469 Tag Buffer combines a 512 x 9 
memory with a comparator. An internal parity generator and 
parity checker guarantee that no misoperation occurs. 

The device has three operational modes: Compare, Write, 
and Reset. In Compare mode, data is compared to the 
contents of an address location. Write mode is used to 
store data. Reset mode is used to clear a single "valid bit" 
stream. 

The Tag Buffer is designed to be used in a cache memory 
system for the translation of virtual addresses to physical 
addresses. The device can also be used in the directory 
and data cache. It offers state-of-the-art technology perfor­
mance, while combining the functions of six or· more 
integrated circuits into a single device. 

BLOCK DIAGRAM 

A 

512x9 
RAM 
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CONNECTION DIAGRAM 
Top View 

°4 

°5 

°6 
°7 
PE 

Vee 

MISS 

----.!R 

---.tS 

°0 
01 

°2 

°3 
R 

----.tw 

CD009161 

LOGIC SYMBOL 

3~17 

PEi----. 

MISS 1----. 

LS002201 

Vee = Positive Supply 
= Ground 

VEE = Negative Supply 



PIN DESCRIPTION 

AO - As Address (Inputs) 
Identifies memory locations. 

Do - 07 Data (Inputs) 
During Compare cycle, eight bits of data are compared with 
address location given by Ao - As for equality. The result is 
indicated on the Comparator output pin, MISS. When W is 
LOW, data is written into the address location given by 
Ao-As· 

R Reset (Input, Active LOW) 
Resets D3 to zero. 

S Chip Select (Input, Active LOW) 
When S' is LOW, the device is activated. A HIGH on this 

FUNCTIONAL DESCRIPTION 

The Am10469/Am100469 Tag Buffer has three modes of 
operation: Compare, Write, and Reset. These modes are 
described as follows. 

Compare Mode 

The eight bits of Data inputs are compared with the content of 
a given memory location for equality. The nine address inputs 
define each memory location. In this mode, Wand R inputs 
are HIGH, and S' is LOW. If the eight bits of Data inputs are 
exactly the same as the eight bits of data in the given memory 
location, the MISS output will be LOW. If not, the MISS output 
will be HIGH. The parity bit out of the memory array is not 
compared. 

input will disable the chip and force PE and MISS outputs 
LOW, allowing easy vertical expansion. 

W Write Enable (Input, Active LOW) 
Must be LOW to write Data (Do - D7) into location given by 
AO - As. PE output is LOW and MISS output HIGH during 
Write cycle. 

MISS Comparator Miss (Output, Active HIGH) 
LOW when Data (Do - D7) equals content of memory 
location specified by Ao - As. HIGH when mismatch occurs. 

PE Parity Error (Output, Active HIGH) 
HIGH when the nine bits of internal data do not constitute 
odd parity. 

Write Mode 

The eight bits of data inputs and the one bit of parity are 
written into the RAM array when both S' and Ware LOW, and 
R is HIGH. The MISS output is forced HIGH (the MISS output 
is associated with the output enable of the data cache). The 
Parity Error (PE) output is forced LOW. 

Reset Mode 

When R = LOW, S = LOW, and W = HIGH, a dedicated sec­
tion of the entire array, D3, is reset to LOW. The PE output is 
forced LOW during reset. The MISS output is forced HIGH. All 
512 D3 data bits are reset to a low state. The other seven bits 
in each address location may change to an undetermined 
state (HIGH or LOW). 

TABLE 1. FUNCTION TABLE 

5 
H 

L 

L 

L 

L 

INPUTS 

W if 
x X 

H H 

H 

L H 

L L 

Key: H = HIGH 
L=LOW 

OUTPUTS 

PE 

L 

H - Parity Error 
L = No Parity Error 

L 

L 

L 

X = Don't Care 
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MISS DESCRIPTION 

L Disabled 

H = MISS 
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H Reset 

H Write 

H Illegal 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................ -65 to + 150°C 10K Commercial (C) Devices 
Ambient Temperature with Temperature (T A) .................................. 0 to + 75°C 

Power Applied .................................. -55 to + 125°C Supply Voltage (VEE) ...................... -5.46 to -4.94 V 
Supply Voltage .................................... - 7.0 to + 0.5 V 

100K Commercial (C) Devices 
DC Input Voltage .................................. VEE to + 0.5 V 

Temperature (T A) .................................. 0 to + 85°C 
DC Output HIGH Current.. .................... -30 to + 0.1 mA Supply Voltage (VEE) ......................... -5.7 to -4.2 V 
Stresses above those listed under ABSOLUTE MAXIMUM 
RA TlNGS may cause permanent device failure. Functionality Operating ranges define those limits between which the 
at or above these limits is not implied. Exposure to absolute functionality of the device is guaranteed. 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified (Note 1) 

- B (Note 4) A (Note 4) 
Parameter Parameter 

Symbol Description Test Conditions (Note 3) Min. Max. I Units 
Am10469 10K 512 x 9 ECl TAG BUFFER 

TA .. O·C -1000 -840 

VOH .output Voltage HIGH TA'" +2S·C -960 -810 mV 

TA'" +7S·C -900 -720 
VIN '" VIHA or VILB TA"'O·C -1870 -166S 

VOL Output Voltage LOW TA" +2S·C -18S0 -16S0 mV 

Loading is TA'" +7S·C -1830 -162S 
SO n to -2.0 V TA"'O·C -1020 

VOHC Output Voltage HIGH TA= + 25°C -980 mV 
TA = +7SoC -920 

VIN = VIHB or VILA TA = O°C -164S 

VOLC Output Voltage LOW TA = +2Soc -1630 mV 
TA = +7SoC -160S 

TA = O·C -114S -840 

VIH Input Voltage HIGH Guaranteed Input Voltage HIGH TA = +2S·C -110S -810 mV for All Inputs (Note 2) 
TA = +7SoC -104S -720 

TA"'O°C -1870 -1490 

VIL Input Voltage LOW Guaranteed Input Voltage LOW TA = +2SoC -18S0 -147S mV for All Inputs (Note 2) 
TA = +7SoC -1830. -1450 

IIH Input Current HIGH VIN '" VIHA T A '" 0 to + 7S·C 220 p.A. 

Input Current..19W 
O.S 170 Chip Select (CS) 

VIN ",VILB IlL All Other Inputs TA = 0 to +7SoC -SO p.A. 

lEE 
Power Supply All Inputs and Am10474-10 T A = 0 to + 7SoC 240 mA Current (Pin 12) Outputs Open 

Am100469 100K 512 x 9 ECl TAG BUFFER 
VOH Output HIGH Voltage -102S -880 

VOL Output LOW Voltage VIN '" VIHA or VILB -1810 -1620 mV 
Loading is 

VOHC Output HIGH Voltage 
VIN '" VIHB or VILA 

50 n to -2.0 V -1035 
mV 

VOLC Output LOW Voltage -1610 

VIH Input HIGH Voltage Guaranteed Input HIGH Voltage for -116S .;;880 mV All Inputs (Note 2) 

VIL Input LOW Voltage Guaranteed Input LOW Voltage for -1810 -147S mV All Inputs (Note 2) , 

IIH Input HIGH Current VIN =VIHA 200 p.A. 

Input LOW CJ,!!'rent O.S 170 
IlL 

Chip Select (S) 
VIN '" VILB p.A. 

All Other Inputs -SO 

lEE 
Power Supply All Inputs and Outputs Open -240 mA Current (Pin 18) 

Notes: 1. Guaranteed with transverse air flow exceeding 400 linear F.P.M. and two-minute warm-up period. Typical resistance values of the 
page are: 

IJJA (Junction-to-Ambient) .. 90°C/Watt (still air) 
IJJA (Junction-to-Ambient) '" SO°C/Watt (at 400 F.P.M. air flow) 
IJJC (Junction-to-Case) '" 2S·C/Watt 

2. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do 
not attempt to test these values without suitable equipment. 

3. T A .. T C for Flatpacks. 
4. Definition of symbols and terms used in this product specification: The relative values of the specified conditions and limits will 

be referenced to an algebraic scale. The extremities of the scale are: "A" the value closest to positive infinity. "S" the value 
closest to negative infinity. 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 1) 

Parameter Parameter 
No. Symbol DescrIptIon MIn. Max. UnIts 

Compare Mode 

1 tAVMV Address to MISS 9.5 ns 

2 tOVMV Data to MISS 4.5 ns 

3 tAVPV Address to PE 12.0 ns 

4 tSLMV S to MISS 5.0 ns 

5 tSLPV S to PE 5.0 ns 

6 tSHML S to MISS Recovery 5.0 ns 

7 tSHPL S to PE Recovery 5.0 ns 

Write Mode 

8 tWLWH Write Pulse Width 12.5 ns 

9 tAVWL Address Setup 2.0 ns 

10 tWHAX Address to iN Hold 2.0 ns 

11 tOVWH Data to iN Setup 14.5 ns 

12 tWHOX Data to iN Hold 2.0 ns 

13 tSLWH S Setup 14.5 ns 

14 tWHSH S Hold 2.0 ns 

15 tWLMH W to MISS 5.0 ns 

16 tWHMX Write Recovery (MISS) 11.5 ns 

17 tWLPL iN to PE 5.0 ns 

18 tWHPX Write Recovery (PE) 14.0 ns 

Reset Mode 

19 tRLRH R Pulse Width 50.0 ns 

20 tSLAL S to R Setup 2.0 ns 

21 tAHSH S to R Hold 10.0 ns 

22 tWHRL W to R Setup 2.0 ns 

23 tRHWL W to R Hold 10.0 ns 

24 tRLMH R to MISS HIGH 5.0 ns 

25 tRHMX R to MISS Recovery 12.0 ns 

26 tRLPL R to PE LOW 5.0 ns 

27 tRHPX R to PE Recovery 14.0 ns 

Notes; 1. All Switching Characteristics are measured at 50% of input to valid output. 
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SWITCHING WAVEFORMS 

WF021890 

Compare Mode 

~--------~--------~~--~.~--~~ 

MISS 

PE 

WF021011 

Write Mode 
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W 

A 

MISS 

PE 

SWITCHING WAVEFORMS (Cent.) 

WF021021 

Reset Mode 
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Am100470 
4096 x 1 IMOX™ Eel Bipolar RAM 

DISTINCTIVE CHARACTERISTICS 

• Fast access time (12 ns typ.) - improves system cycle • Outputs preconditioned during write cycle eliminating 
speeds write recovery glitch 

• Enhanced output voltage level compensation providing • Emitter follower outputs - easy wire-ORing 
6X (improvement in) VOL and VOH stability over supply • Power dissipation decreases with increasing tempera-
and temperature ranges ture 

• Internally voltage and temperature compensated provid-
ing flat AC performance 

GENERAL DESCRIPTION 

The Am100470 is a fully decoded 4096-bit ECL RAM the output so true data is present when the write cycle is 
organized 4096 words by one bit. Bit selection is achieved complete. This preconditioning operation insures minimum 
by means of a 12-bit address, Ao through A11. Easy write recovery times by eliminating the 'write recovery 
memory expansion is provided by an active-LOW chip glitch.' 
select (CS) input and an unterminated OR-tieable emitter 
follower output. Reading is performed with the chip select line LOW and the 

write line HIGH. The information stored in the addressed 
An active-LOW write line (WE) controls the write/read 
operation of the memory. When the chip select and write 

word is read out on the noninverting output (DOUT). 

lines are LOW, the data input (DIN) is written into the During the writing operation or when the chip select line is 
addressed memory word simultaneously preconditioning HIGH, the output of the memory goes to a LOW state. 

BLOCK DIAGRAM MODE SELECT TABLE 

Dwol ~ s Input Output 
OATAENAIIU - ..... 

DATAIN'UT r 
CONTROL 

I ,Wi CS WE DIN DOUT Mode 

{7 H X X L Not Selected 
"o_r-- r--

~ L L L L Write "0" 
",-

~ ~ _to... L L H L Write "1" "'- IIOW ..... ....- ... Dour 

",- DeCODER 
_v 

r---v NIIP 

... - L H X DOUT Read 
As-,--- '----

"'r H = HIGH =-0.9 V 
L = LOW = -1.7 V 

~ X = Don't Care 
DeCODER 

~~~t!.L 
80000660 

PRODUCT SELECTOR GUIDE 

Highlights of Key Performance Parameters (Commercial) 

Part Number Am 1 00470SA Am100470A 

Address Access Time (tAA) 15 ns 25 ns 

Write Pulse Width (tw) 15 ns 20 ns 

Write Recovery (tWR) 8 ns 10 ns 

Chip Select Access/ r 

Recovery and Write Disable 8 ns 10 ns 
Times (tACS. tRCS. twS) 

Power Supply (lEE) 230 rnA 200 rnA 

IMOX is a tradement of Advanced Micro Devices, Inc. P!.!!2li!<SltiQn Ii. Rev. Amendment 
03225 C 10 
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v. 

D. 

IS 

WI 

A3 An 

A,O 

A. A. 

A. A. 

A, 

CD005331 

CONNECTION DIAGRAMS 
Top View 

DOUT 
Ao 

A1 
All 
Aa 
A4 
As 
All 

VEE 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

LS002550 

g 

Vcc = Pin 18 
VEE = Pin 9 
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~ 

A11 
A10 
Ag 
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ORDERING INFORMATION 

Standard Products 

AMO standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

AM100470 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

t 
L... ----- E. OPTIONAL PROCESSING 

Blank - Standard processing 
B - Burn-in 

L--________ D. TEMPERATURE RANGE 
C - Commercial (0 to + 85°C) 

L---------------C.PACKAGETYPE 
o ~ 18-Pin Ceramic DIP (CD 018) 
F - 18-Pin Flatpack (CF 018) 

L--_______________ B. SPEED OPTION 

SA= 15 ns tAA 
A~25 ns tAA 

~ A. DEVICE NUMBER/DESCRIPTION 
Am100470 
4096 x 1 IMOX ECl Bipolar RAM 

Valid Combinations 

AM100470SA 

AM100470A 

DC, DCB, 

FC, FCB 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMO 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMO's standard military grade 
products. 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ........................................ O to + 85°C 

Power Applied .................................. -55 to + 125°C Supply Voltage .............................. -5.7 V to -4.2 V 
VEE Pin Potential to GND Pin ............. - 7.0 V to + 0.5 V 
Input Voltage (DC) ................................ VEE to + 0.5 V 
Output Current (DC Output HIGH) .... -30 mA to + 0.1 mA 

Operating ranges define those limits between which the 
functionality of the device ;s guaranteed. 

Stresses above those listed under ABSOLUTE MAXIMUM 
AA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS VEE = - 4.5 V, VCC = GND (Note 2) 

Parameter Parameter 
Symbol Description Test Conditions 

VOH Output Voltage HIGH 
VIN = VIHA or VILB 

VOL Output Voltage LOW Loading is 

VOHC Output Voltage HIGH 
VIN = VIHB or VILA 

50 n to -2.0 V 

VOLC Output Voltage LOW 

VIH Input Voltage HIGH 
Guaranteed Input Voltage HIGH for all 
inputs (Note 4) 

VIL Input Voltage LOW Guaranteed Input Voltage LOW for all 
inputs (Note 4) 

IIH Input Current HIGH VIN =VIHA 

Input Current LOW 
IlL Chip Select(CS) VIN =VILB 

All Other Inputs 

Power Supply Current All Inputs and Am100470A 
lEE (Pin 9) Outputs Open Am100470SA 

Notes: 1. Typical values are at VEE = -4.5V, T = 25°C and maximum loading. 
2. Output Load = 50 nand 30 pF to - 2.0 V 

T = TA = 0 to +85°C for DIPs. 

B Typ. A 
(Note 3) (Note 1) (Note 3) Units 

-1025 -955 -880 mV 

-1810 -1715 -1620 mV 

-1035 mV 

-1610 mV 

-1165 -880 mV 

-1810 -1475 mV 

220 p.A 

0.5 170 p.A 
-50 

-200 -160 
mA 

-230 -180 

Guaranteed with transverse air flow exceeding 400 linear F.P.M. and 2-minute warm-up period. Typical resistance 
values of the package are: 
{)JA (Junction to Ambient) = 90°C/Watt (still air) 
{)JA (Junction to Ambient) = 50°C/Watt (at 400 F.P.M.air flow) 
T = T C = 0 to + 85°C for Flatpacks and Leadless Chip Carriers. 
{)JC (Junction to Case) = 25°C/Watt 

3. Definition of symbols and terms used in this product specification: The relative values of the specified conditions and 
limits will be referenced to an algebraic scale. The extremities of the scale are: "A" the value closest to positive infinity, 
"8" the value closest to negative infinity. 

4. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester 
noise. Do not attempt to test these values without suitable equipment. 
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SWITCHING TEST 

CIRCUIT 

*118 
Vee 1 

SWITCHING TEST 

WAVEFORMS 

--.----- 80'" 
DOUT 

~i Va 

1t 

_u,~ ~ 

i . -------- 20'" 
RL -1.7 V 

t. I, 

I, -I,_2.1n. Iyp. 

±om~~ 1 -2V 

Va 

TC000231 

RL = 50 n termination of measurement system 
CL = 30 pF (including stray jig capacitance) 

SWITCHING CHARACTERISTICS VEE = -4.73 to -4.72 V (Note 2) 

Am 1 00470SA 

Parameter Parameter Test Typ. 
No. Symbol Description Conditions Min. (Note 1) 

READ MODE 

1 tACS Chip Select Access Time 6 

Chip Select Recovery Measured at 50% of 
2 tACS input to 50% of 6 

Time output 
3 tAA Address Access Time 12 

WRITE MODE 

4 tw 
Write Pulse Width (to 

twSA = twSA(Min.) 15 Guarantee Writing) 

5 twSD 
Data Setup Time Prior to 2 
Write 

6 twHD 
Data Hold Time After 2 
Write 

7 tWSA 
Address Setup Time tw = tw(Min.) 3 
Prior to Write 

6 tWHA 
Address Hold Time After 2 
Write 

9 twSCS 
Chip Select Setup Time 2 
Prior to Write 

Chip Select Hold Time Measured at 50% of 
10 twHCS After Write input to 50% of 2 

11 tws Write Disable Time 
output 

6 

12 twA Write Recovery Time 6 

RISE TIME AND FALL TIME 

tr Output Rise Time Measured between 2.5 
20% and 60% 

tf Output Fall Time points 2.5 

CAPACITANCE 

CIN Input Pin Capacitance Measure with a 4 
Pulse Technique on 

COUT Output Pin Capacitance a Sample Basis. 7 

3-27 

TW000310 

Max. 

6 

6 

15 

6 

6 

5 

6 

KEY TO SWITCHING 

WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST8E WILL8E 
STEADY STEADY ----- MAY CHANGE 

WILL8E 

FROMH TOL CHANGING 
FROM H TOL 

JJJ!JJ MAY CHANGE 
WILL8E 

FROM L TOH 
CHANGING 
FROM L TOH - DON'TCARE; CHANGING; 

ANY CHANGE STATE 
PERMITTED UNKNOWN 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF"STATE 

KSOOO010 

Am100470A 

Typ. 
Min. (Note 1) Max. Units 

6 10 ns 

6 10 ns 

16 25 ns 

20 ns 

2 ns 

2 ns 

3 ns 

2 ns 

2 ns 

2 ns 

6 10 ns 

6 10 ns 

2.5 
ns 

2.5 

4 5 

7 6 
pF 



SWITCHING WAVEFORMS 

ADDRESS ---ADDRESS J -­
Ag-AII --- ADDRESS K --- -----ADDRESS L ------________________ J 

cs---

DATA OUT -----+--~~~-+--~~~-----+_--~~~-~~~~r_----

CHIP READ A HIGH 
DESELECTED IN ADDRESS J 

~ 
1\ 

" YYlCYl.II I][ II][-'J-
fI][I][~ 

"IIII 
: I-I-

II][II [][][][][][ ][II 1,\ 

0 

f----- CD 
C!) 

///'/ 
//// 
f-CD-

READ A LOW 
IN ADDRESS K 

Read Mode 

READ A HIGH 
IN ADDRESS L 

CHIP 
DESELECTED 

~'( 
J 

'I~)(Y)(Y' 
_IIII 
"III1\,. " 

" 

~HlIIIII 

II~\. 

0 
)1--0-1( 

I'- ")~ 0-
® 

\.'\'\'\1 I I I" """~ 
\.\.\1\ IILI \\\1\ 

r-®-I ~@- -0-1 

Write Mode 
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Am10470 
4096 x 1 IMOX™ Eel Bipolar RAM 

DISTINCTIVE CHARACTERISTICS 

• Fast access time (12 ns typ.) - improves system cycle 
speeds 

• Fully compatible with standard voltage compensated 
10K series ECL - no board changes required 

• Internally voltage compensated providing flat AC perfor­
mance 

• Outputs preconditioned during write cycle eliminating 
write recovery glitch 

• Emitter follower outputs - easy wire-ORing 
• Power dissipation decreases with increasing tempera­

ture 

GENERAL DESCRIPTION 

The Am10470 is a fully decoded 4096-bit ECL RAM 
organized 4096 words by one bit. Bit selection is achieved 
by means of a 12-bit address, Ao through A11. Easy 
memory expansion is provided by an active-LOW chip 
select (CS) input and an unterminated OR-tieable emitter 
follower output. 

An active-LOW write line (WE) controls the write/read 
operation of the memory. When the chip select and write 
lines are LOW, the data input (DIN) is written into the 
addressed memory word simultaneously preconditioning 

.... _r-­
.... -
.... - ROW ~ 
... , _ DECOOER ~ 

.... -

.... -----

BLOCK DIAGRAM 

0".1 
DAT ... IHPUT 

COOITROI. I 

U 
14.14 
MllAY 

I I I I II 
.......................... 

DAT ... EJIAIIU r -

the output so true data is present when the write cycle is 
complete. This preconditioning operation insures minimum 
write recovery times by eliminating the "write recovery 
glitch." 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the noninverting output (DOUT). 

During the writing operation or when the chip select line is 
HIGH, the output of the memory goes to a LOW state. 

.A Ci 

'"" 1M 
..... Dour .... 

80000660 

MODE SELECT TABLE 

Input Output 

CS WE DIN DOUT 
H X X L 

L L L L 

L L H L 

L H X DOUT 

H = HIGH = -0.9 V 
L = LOW = -1.7 V 
X = Don't Care 

Mode 

Not Selected 

Write "0" 

Write "1" 

Read 

PRODUCT SELECTOR GUIDE 

Highlights of Key Performance Parameters 
Part Number Am10470SA Am1047o-15 Am10470SA Am10470A Am 1 0470A 

Temperature Range C M M C M 

Address Access Time (tAA) 15 ns 15 ns 20 ns 25 ns 30 ns 

Write Pulse Width (tW) 15 ns 15 ns 18 ns 20 ns 22 ns 

Write Recovery (twR) 8 ns 10 ns 10 ns 10 ns 12 ns 

Chip Select Access/Recovery 8 ns 10 ns 10 ns 10 ns 15 ns 
(tACS/tRCS) 

Write Disable (tws) 8 ns 10 ns 10 ns 10 ns 12 ns 

Power Supply (lEE) 230 mA 255 mA 255 mA 200 mA 220 mA 

Publication # Rev. Amendment 
IMOX is a trademark of Advanced Micro Devices. Inc. 03224 C /0 
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• 
OQUT Ie 

AO 17 

AI III 

AZ III 

A3 I" 

A" 13 

As 12 

All " 
VEE 10 

CONNECTION DIAGRAMS 
Top View 

v"" 

0 .. 

ell 
DOUT 

Ao 
wr AI 

Az 
A3 
A4 

An As 
Aa 

VEE 

AID 

A. 

AI 

A7 

CD009810 

• 
6 

6 

• 
10 

" 12 

13 

14 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

18 17 

3·30 

15 

LS000271 

Vcc = Pin 18 
VEE = Pin 9 

Vee 
la DIN 

~ 
WI; 

All 
A10 
Ag 

10 As 
A7 

CDOO9790 



ORDERING INFORMATION 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. DevIce Number 

B. Speed OptIon (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

.Q. ..e.. 

L=' E. OPTIONAL PROCESSING 
Blank = Standard processing 

B = Burn-in 

D. TEMPERATURE RANGE 
M = Military" (-55 to + 125D C) 
C = Commercial (0 to + 75°C) 

~------------------------C.PACKAGETYPE 
0= 18-Pin Ceramic DIP (CD 018) 
F = 18-Pin Flatpack (CF 018) 

L------------------B. SPEED OPTION 
See Product Selector Guide 

'---- A. DEVICE NUMBER/DESCRIPTION 
Am10470 
4096 x 1 IMOX ECl Bipolar RAM 

Valid Combinations 

AM10470SA 

AM10470A 

AM10470-15 

DC, DCB, DMB 

FC, FCB, FMB 

DMB, FMB 

"Military or Limited Military temperature range products are 
"NPL" (Non-Compliant Products List) or Non-MIL-STD-883C 
Compliant products only. 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 

3-31 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature .............................. - 65 to 150°C Commercial (C) Devices 
Case Temperature with Temperature .........•.............................. 0 to + 75°C 

Power Applied ......... ~....................... - 55 to + 125°C Supply Voltage ......................... - 5.46 V to - 4.94 V 
VEE Pin Potential to GND Pin ............ -7.0 V to +0.5 V Military (M) Devices 
Input Voltage (DC) ................................ VEE to + 0.5 V Temperature .................................. - 55 to + 125°C 
Output Current (DC Output HIGH) ... - 30 mA to + 0.1 mA Supply Voltage ...............•......... - 5.72 V to - 4.68 V 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TINGS may cause permanent device failure. Functionality Operating ranges define those limits between which the 
at or above these limits is not implied. Exposure to absolute functionality of the device is guaranteed. 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS (Commercial)* VEE = - 5.2 V. VCC=GND (Note 2) 

Parameter B Typ. A 
Symbol Parameter Description Test Conditions (Note 3) (Note 1) (Note 3) Units 

TaO°C -1000 -840 

VOH Output Voltage HIGH T= +25°C -960 -810 mV 

VIN .. VIHA or VILB 
T'" + 75°C -900 -720 

T"O°C -1870 -1665 

VOL Output Voltage LOW T= + 25°C -1850 -1650 mV 

Loading is T .. + 75°C -1830 -1625 
50 n to-2.0 V 

TaO°C -1020 

VOHC Output Voltage HIGH T- +25°C -980 mV 

VIN = VIHB or VILA 
T .. +75°C -920 

T=O°C -1645 

VOLC Output Voltage LOW T= + 25°C -1630 mV 

T = +75°C -1605 

Guaranteed Input Voltage HIGH T"O°C -1145 -840 

VIH Input Voltage HIGH for All Input (Note 4) T= +25°C -1105 -810 mV 

T = +75°C -1045 -720 

Guaranteed Input Voltage Low T=O°C -1870 -1490 mV 
VIL Input Voltage LOW for All Inputs (Note 4) T = +25°C -1850 -1475 

T'" + 75°C -1830 -1450 

IIH Input Current HIGH VIN =VIHA T = O°C to + 75°C 220 pA 

Input Current LOW 0.5 
IlL Chip Select (CS) VIN =VILB T= + 25°C -50 170 pA 

All Other Inputs 

Am10470A T=O°C -200 -160 
Power Supply Current All Inputs and 

and Am10470 T= + 75°C -145 mA lEE (Pin 9) Outputs Open 
Am10470SA T=O°C -230 -180 

Notes: 1. Typical values are at VEE = - 5.2 V, T A = 25°C and maximum loading. 
2. Output Load = 50 nand 30 pF to -2.0 V 

T=TA = 0 to +75°C for Commercial DIPs. Guaranteed with transverse air flow exceeding 400 linear F.P.M. and 2-
minute warm-up period. Approximate thermal resistance values of the package are: 
OJA (Junction to Ambient) = 90°C/Watt (still air) 
OJA (Junction to Ambient) = 50°C/Watt (at 400 F.P.M. air flow) 
T = Tc=O to + 75°C for Flatpacks and Leadless Chip Carriers. 
OJC (Junction to Case) = 25°C/Watt 

3. Definition of symbols and terms used in this product specification: The relative values of the specified conditions and limits will 
be referenced to an algebraic scale. The extremities of the scale are: "A" the value closest to positive infinity, "8" the value 
closest to negative infinity. 

4. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. 
Do not attempt to test these values without suitable equipment. 

5. Operating specification with adequate time for temperature stabilization and transverse air flow exceeding 400 linear 
feet per minute. Conformance testing performed instantaneously where T - TC. 
o JC~ 25° 9w (approximately). 

·See the last page of this spec for Group A Subgroup Testing information. 
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DC CHARACTERISTICS (Military)* VEE = -5.2 V, Vee = GND (Note 5) 

Parameter Parameter B Typ. A 
Symbol Description Test Conditions (Note 3) (Note 1) (Note 3) Units 

TA --55°C -1140 -870 

VOH Output Voltage HIGH TA - + 25°C -1000 -840 

VIN - VIHA or VILB 
TA - + 125°C -880 -685 

mV 
TA--55°C -1910 -1700 

VOL Output Voltage LOW TA - + 25°C -1870 -1665 

Loading is 
TA - + 125°C -1815 -1600 

50 n to -2.0 V TA--55°C -1160 

VOHC Output Voltage HIGH TA - +25°C -1020 mV 

VIN - VIHB or VILA 
TA - + 125°C -900 

TA --55°C -1680 

VOLC Output Voltage LOW TA - + 25°C -1645 mV 

TA -+125°C -1580 

TA --55°C -1285 -870 

VIH Input Voltage HIGH 
Guaranteed Input Voltage HIGH 

TA - +25°C -1145 -840 mV 
for All Inputs (Note 4) 

TA - + 125°C -1025 -685 

TA --55°C -1910 -1525 

VIL Input Voltage LOW 
Guaranteed Input Voltage LOW 

TA - + 25°C -1870 -1490 mV 
for All Inputs (Note 4) 

TA - + 125°C -1815 -1420 

IIH Input Current HIGH VIN "VIHA TA--55°C 220 p.A 

Input Current LOW -

IlL Chip Select (~) VIN -VILB TA .l-55°C 
0.5 

170 p.A 

All Other Inputs 
-50 

TA ---55°C -220 -175 
Am10470A 

TA - + 125°C -160 
Power Supply Current All Inputs and 

lEE (Pin 9) Outputs Open Am10470SA 
mA 

Am10470-15 
TA --55°C -255 -200 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST 
CIRCUIT 

SWITCHING TEST 
WAVEFORM 

KEY TO SWITCHING 
WAVEFORMS 

WAVEFORM INPUTS 

---
MUST BE 
STEADY ----- MAY CHANGE 

FROMH TOL 

JJIIIJ MAY CHAIjGE 
FROML TOH 

*11. 
Vee 

DOUT 
1 

Va 

j' i 
_UV=df.~~~~~ 

ilL -1.7 V 

It If 

DON'T CARE: 
-IV I, = If = 2.5 n. Iyp. 

ANY CHANGE i~~ 1 TW000310 
JfI!!1 PERMITTED 

TCO00231 H DOES NOT 

RL - 50 n termination of measurement system 
CL - 30 pF (including stray jig capacitance) 

APPLY 

SWITCHING CHARACTERISTICS (Commercial)· VEE = -5.46 to -4.94 V (Note 2)' 
, . 

Am10470SA Am10470A 

Parameter Parameter Test Typ. Typ. 
No. Symbol Description Conditions Min. (Note 1) Max. Min. (Note 1) 

READ MODE 
1 tACS Chip Select Access Time Measured at 50% 6 8 8 

2 tRCS Chip Select Recovery Time of input to 50% of 6 8 8 

3 tAA ' Address Access Time output 12 15 18 

WRITE MODE 

4 tw 
Write Pulse Width 

twSA - twSA (Min.) 15 8 20 10 (to Guarantee Writing) 

5 twso 
Data Setup Time 2 0 2 0 Prior to Write· 

6 tWHO 
Data Hold Time 2 0 2 0 After Write 

7 tWSA 
Address Setup Time 

tw - tw (Min.) 2 0 2 0 Prior to Write 

8 twHA 
Address Hold Time 2 0 2 0 After Write 

9 tWSCS 
Chip Select Setup Time 2 2 0 Prior to Write 

Chip Select Hold Time Measured at 50% 
10 tWHCS After Write of input to 50% of 2 0 2 0 

11 tws Write Disable Time 
output 

6 8 8 

12 twA Write Recovery Time 6 8 8 

RISE TIME AND FALL TIME 

tr Output Rise Time Measured between 2.5 2.5 

tf Output Fall Time 
I 20:0 and 80% 

pOints 2.5 2.5 

CAPACITANCE 

CIN Input Pin Capacitance Measure with a 4 5 4 

COUT Output Pin Capacitance 
Pulse Technique on 
a Sample Basis, 7 8 7 

·See the last page of this spec for Group A Subgroup Testing information. 
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Max. 

10 

10 

25 

10 

10 

5 

8 

OUTPUTS 

WILLBE 
STEADY 

WILLBE 
CHANGING 
FROM H TOL 

WILLBE 
CHANGING 
FROM L TOH 

CHANGING: 
STATE 
UNKNOWN 

CENTER 
LINE IS HIGH 
IMPEDANCE 
"OFF"STATE 

KSOOO010 

Units 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

. ns 

ns 

ns 

ns 

ns 

ns 

ns 

pF 



SWITCHING CHARACTERISTICS (Military)* 

Am10470-15 Am 1 0470SA Am10470A 

Parameter Parameter Test Typ. Typ. Typ. 
No. Symbol Description Conditions Min. (Note 1) Max. Min. (Note 1) Max. Min. (Note 1) Max. Units 

READ MODE 

1 tACS 
Chip Select Access 8 10 8 10 10 15 ns Time Measured at 50% 

2 tRCS 
Chip Select Recovery of input to 50% 8 10 8 10 10 15 ns Time of output 

3 tAA Address Access Time 12 15 17 20 20 30 ns 

WRITE MODE 
4 tw Write Pulse Width twSA - twSA (Min.) 15 10 18 14 22 17 ns 

5 twSD 
Data Setup Time 

3 0 3 0 5 2 ns Prior to Write 

6 tWHD 
Data Hold Time 

3 0 3 0 5 2 ns After Write 

7 tWSA 
Address Setup Time 

tw = tw (Min.) 3 0 3 0 5 2 ns Prior to Write 

8 twHA Address Hold Time 3 0 3 0 5 2 ns 

9 twscs 
Chip Select Setup Time 3 0 3 0 5 2 ns 
Prior to Write 

Chip Select Hold Time Measured at 50% 
10 twHCS After Write of input to 50% 3 0 3 0 5 2 ns 

11 tws Write Disable Time 
of output 

8 10 8 10 10 12 ns 

12 twR Write Recovery Time 8 10 8 10 10 12 ns 

RISE TIME AND FALL TIME 

tr Output Rise Time Measured 2.5 2.5 2.5 ns 
between 20% 

tf Output Fall Time and 80% points 2.5 2.5 2.5 ns 

CAPACITANCE 

CIN Input Pin Capacitance Measure with a 4 5 4 5 4 5 
Pulse Technique pF 
on a Sample 

COUT Output Pin Capacitance Basis. 7 8 7 8 7 8 

·See the last page of this spec for Group A Subgroup Testing information. 

SWITCHING WAVEFORMS (Cont'd.) 

cs~l- .,1( 
~ J 

Ao-At " YYYY\.1 'IIIYIYI 

IAJVV\T'\. ." 
o.N '\. .1 'I 

xx XJUI. 
I 

I .'\. 

CD CD 
Wl ,-0-, 

f---CD 
r" jr.. 

0-
CD ® 

DOUT ///f \.\.\\1 ///JL '\.'-'\.~ 50% 
//// \\\1\. ////1 \\\1\. 
f-G)- -®-t -®-I -CD-l 

WF001163 

Write Mode 
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SWITCHING WAVEFORMS 

ADDRESS ---ADDRESS J -- --- ADDRESS K ---AcrAt -----ADDRESS L ~-----
------__________ J 

cs---

DATA~-----+--~~~-+--~~~-----4---~~~--~~~~-----

READ A HIGH 
IN ADDRESSJ 

READ A LOW 
IN ADDRESS K 

Read Mode 

3·36 

READ A HIGH 
IN ADDRESS L 

CHIP 
DESELECTED 

WF001173 



GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 
I 

Parameter 
Symbol Subgroups 

VOH 1, 2, 3 

VOL 1, 2, 3 

VOHC 1, 2, 3 

VOLC 1, 2, 3 

VIH 1, 2, 3 

VIL 1, 2, 3 

IIH 1, 2, 3 

IlL 1, 2, 3 

lEE 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter Parameter 
No. Symbol Subgroups No. Symbol Subgroups 

1 tACS 9, 10, 11 7 twSA 9, 10, 11 

2 tRCS 9, 10, 11 8 twHA 9, 10, 11 

3 tAA 9, 10, 11 9 twSCS 9, 10, 11 

4 tw 9, 10, 11 10 tWHCS 9, 10, 11 

5 tWSD 9, 10, 11 11 tws 9, 10, 11 

6 tWHD 9, 10, 11 12 tWR 9, 10, 11 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am100474 
1024 x 4 IMOX™ Eel Bipolar RAM 

PRELIMINARY 

DISTINCTIVE CHARACTERISTICS 

• Fast access time (10 ns) - improves system cycle 
speeds. 

• Fully compatible with 1 OOK series ECL logic - no board 
changes required. 

• Enhanced output voltage level compensation providing 
6X (improvement in) VOL and VOH stability over supply 
and temperature ranges. 

• Internally voltage-compensated providing flat AC perfor­
mance. 

• Emitter follower outputs - easy wire-ORing 
• Power dissipation decreases with increasing tempera­

ture. 

GENERAL DESCRIPTION 

The Am100474-10, Am100474-15 and Am100474-25 are 
fully decoded 4096-bit ECL RAMs, organized 1024 words 
by 4 bits. Word selection is achieved by means of a 1O-bit 
address, Ao through Ag. Easy memory expansion is provid­
ed by an active LOW chip select (cS) input and unterminat­
ed OR-tieable emitter follower outputs. 

An active LOW write enable (WE) controls the write/read 
operation of the memory. When the chip select and write 

BLOCK DIAGRAM 

enable lines are LOW, the data inputs (D1 - D4) are written 
into the addressed memory word. 

Reading is performed with the chip select line LOW and the 
write enable line HIGH. The information stored in the 
addressed word is read out on the noninverting outputs, 
01- 0 4. 

During the writing operation, or when the chip select line is 
HIGH, the output of the memory goes to a LOW state. 

MODE SELECT TABLE 

Input 

CS WE 

H X 

L L 

L L 

L H 

H = HIGH 
L=LOW 

DIN 

X 

L 

H 

X 

X = Don't Care 

Output 

DOUT Mode 

L Not Selected 

L Write "0" 

L Write "1" 

DOUT Read 

PRODUCT SELECTOR GUIDE 

Highlights of Key Performance Parameters (Commercial) 

Part Number Am100474-10 Am100474-15 Am100474-25 

Address Access Time (tAA) 10 ns 15 ns 25 ns 

Write Pulse Width (tw) 12 ns 15 ns 25 ns 

Write Recovery (twR) 14 ns 17 ns 27 ns 

Chip Select Accessl 
Recovery and Write Disable 8 ns 8 ns 10 ns 
Times (tACS, tRCS. tWS) 

Power Supply (lEE) 230 mA 200 mA 200 rnA 

IMOX is a trademark of Advanced Micro Devices, Inc. 3-38 

Amendment 
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• t 

• 
7 

• 

12 

DIP 

24 

23 

22 

Z1 

20 

1t 

t. 
17 ,. ,. ,. 
13 

CONNECTION DIAGRAMS 
Top View 

Flatpak 

~ Ag As A7 VEE Ae NC 

l!I 

W! 
• 24 23 1 o 19 

A. WE 1 18 

OS 2 ~ .. 17 

D, 3 ~ 16 
~~ 

D2 4 ~V 15 

D3 5 q~ 14 

A. 

A7 

VEl 

At 
D4 6 

NC 

As 

A,. 

~ 

CD000940 

As 

At. 
A3 

A2 

A, 

Ao 

CD006022 

Note: Pin 1 is marked for orientation. *Preliminary. Subject to Change. 

10 

11 

12 

13 

14 

11 

17 

11 

20 

21 

*Pin numbers apply to DIP. 

LOGIC SYMBOL * 

232412322 

1024x4 
ECLRAM 

4 5 • • 
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VCC= Pin 6 
VCCA = Pin 7 

Vee = Pin 18 
NC = Pin 16 



ORDERING INFORMATION 

Standard Products 

AMO standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

AM100474 

i .... _____ E. OPTIONAL PROCESSING 
Blank - Standard processing 

B - Burn-in 

'----------0. TEMPERATURE RANGE 
C - Commercial (0 to + 85°C) 

'--------------C. PACKAGE TYPE 
o - 24-Pin Ceramic DIP (CD4024) 
F - 24-Pin Flatpak (CFT024") 

'-----------------B. SPEED OPTION 

- A. DEVICE NUMBER/DESCRIPTION 
Am100474 
1024x4 IMOX ECI. Bipolar RAM 

"Preliminary. Subject to Change. 

Valid Combinations 

AM100474-10 

AM100474-15 

AM100474-25 

DC, DCB 
FC, FCB 

-10 - 10 ns Address Access Time 
-15 - 15 ns Address Access Time 
-25 - 25 ns Address Access Time 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMO 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMO's standard military grade 
products. 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices (Note 2) 
Case Temperature with Temperature ........................................ 0 to + 85°C 

Power Applied .................................. -55 to + 125°C Supply Voltage .............................. -5.7 V to -4.2 V 
VEE Pin Potential to Operating ranges define those limits between which the 
GND Pin ......................................... -7.0 V to +0.5 V 
Input Voltage (DC) ................................ VEE to + 0.5 V 

functionality of the device is guaranteed. 

Output Current (DC Output HIGH) .... -30 mA to + 0.1 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS (VEE = -4.5 V, VCC = GND (Note 2» 

Parameter Parameter B Typ. A 
Symbol Description Test Conditions (Note 2) (Note 3) (Note 1) (Note 3) Units 

VOH Output Voltage HIGH 
VIN .;. VIHA or VILB 

-1025 -880 mV 

VOL Output Voltage LOW Loading is -1810 -1620 mV 

VOHC Output Voltage HIGH 50 n to -2.0 V -1035 mV 
VIN - VIHB or VILA 

VOLC Output Voltage LOW -1610 mV 

VIH Input Voltage HIGH Guaranteed Input Voltage HIGH for All Inputs -1165 -880 mV (Note 4) 

VIL Input Voltage LOW Guaranteed Input Voltage LOW for All Inputs -1810 -1475 mV (Note 4) 

IIH Input Current HIGH VIN-VIHA 220 p.A 

Input Current LOW 
Chip Select (~) VIN -VILB 

0.5 170 

IlL All Other Inputs -50 p.A 

Power Supply All Inputs and Am1 00474·1 0 -230 
lEE mA Current (Pin 18) Outputs Open Am100474-15/-25 -200 

Notes: 1. Typical values are: 
VEE" -4.5 V, VCC'" VCCA = GND, T A ~ 25°C 

2. Output Load = 50 nand 30 pF to -2.0 V, T = TA = 0 to +85°C for DIPs. Guaranteed with transverse air flow exceeding 
400 linear F.P.M. and 2-minutEi warm-up period. Approximate resistance values of the package are: 
()JA (Junction-to-Ambient) ... 90°C/Watt (still air) 
()JA (Junction-to-Ambient) = 50°C/Watt (at 400 F.P.M. air flow) 
T = Tc'" 0 to +85°C for Flatpak and LCC packages 
()JC (Junction-to-Case) = 25°C/Watt 

3. Definition of symbols and terms used in this product specification: The relative values of the specified conditions and 
limits will be referenced to an algebraic scale. The extremities of the scale are: "A" the value closest to positive infinity, 
"8" the value closest to negative infinity. 

4. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester 
noise. Do not attempt to test these values without suitable equipment. 
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SWITCHING CHARACTERISTICS VEE'; -4.8 to -4.2 V, Vee = GND (Note 2) 

Am100474-10 Am100474-15 Am100474-25 

Parameter Parameter Test Typ. Typ. Typ. 
No. Symbol Description Conditions Min. (Note 1) Max. Min. (Note 1) Max. Min. (Note 1) Max. Units 

READ MODE 

1 tACS 
Chip Select 8 8 10 ns Access Time Measured at 

2 tRCS 
Chip Select Recovery 50% of input to 8 8 10 ns Time 50% of output 

3 tM Address Access Time 10 15 25 ns 

WRITE MODE 

4 tw 
Write Pulse Width tWSA= tWSA 12 15 25 ns (to Guarantee Writing) (Min.) 

5 twso 
Data Setup Time 2 2 2 ns Prior to Write 

6 tWHO 
Data Hold Time 

2 2 2 ns After Write 

7 tWSA 
Address Setup Time 

tw - tw (Min.) 2 2 2 ns Prior to Write 

8 tWHA 
Address Hold Time 2 2 2 ns After Write 

9 tWSCS 
Chip Select Setup Time 2 2 2 ns Prior to Write 

Chip Select Hold Time Measured at 
10 tWHCS After Write 50% of input to 2 2 2 ns 

11 tws Write Disable Time 
50% . of output 

8 8 10 ns 

12 tWR Write Recovery Time 14 17 27 ns 

RISE TIME AND FALL TIME 

13 tr Output Rise Time Measured 2.5 2.5 2.5 
between 20% ns 

14 tf Output Fall Time and 80% pOints 2.5 2.5 2.5 

CAPACITANCE 

15 CIN Input Pin Capacitance Measured with a 4 4 4 

COUT Output Pin Capacitance 
pulse technique pF 

16 on sample basis 7 7 7 

SWITCHING WAVEFORMS (Cont'd.) 

ADDRESS ---ADDRESS J - __ ,) 
AcrAg } (-- ADDRESS K --)( ADDRESS L 50% 

~---, l 50% 
\ j 

DATA OUT //JI \.\.\., "11 ""'" 50% 
III/ '-~~ ///} W~ 

-CD- f--0- 1-0- -0-
CHIP READ A HIGH READ A LOW READ A HIGH CHIP 

DESELECTED IN ADDRESSJ IN ADDRESS K IN ADDRESS L DESELECTED 

WFOO1173 

Read Mode 
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~r-
~ 

DOUT 

\YYfilII 
I I AAI-U-

I.IIAAYI\ 

\.II ... A ...... A ............... I. 
... A ... AA I A ...... II IY..; .... 

IIIAI. YII. ............ IJ'\ 

CD 
///'1 

11// 
f-CD-

SWITCHING TEST 

CIRCUIT 

Vcc 

4,5,8, II 

CD 

0) 

r-__ -t 1• 

-2V I 0.01 I'M 

TC000225 

RL = 50 n termination of measurement system 
CL = 30 pF (including stray jig capacitance) 

SWITCHING WAVEFORMS 

~~ 
j 

'I~IYYYI 
-i .... IIIII 
II~' 

\1 .............. III ... ......... II 
""l HlAA A A ......... ............ 
I"AAIIIIII IIII,\ 

CD 
,t-0-'1 
~ j'" 0-~ I 

® 
\\\, III1 "" \\\i\ ///1 \\\ \ 

50% 

-@- -®- f--(D-
WF001163 

Write Mode 

SWITCHING TEST 

WAVEFORM 

KEY TO SWITCHING 

WAVEFORMS 

_OJlV~ ~ ------- 80% 

-------- 20% 
-1.7 V 

t, tf 

t, = t, = 2.5 na typo 

TW000310 
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WAVEFORM 

--lIfIff 

--H 

INPUTS 

MUST BE 
STEADY 

MAY CHANGE 
FROM H TOl 

MAY CHANGE 
FROM l TOH 

DON'T CARE: 
ANY CHANGE 
PERMITTED 

DOES NOT 
APPLY 

OUTPUTS 

Will BE 
STEADY 

Will BE 
CHANGING 
FROM H TOl 

WlllBE 
CHANGING 
FROM l TOH 

CHANGING; 
STATE 
UNKNOWN 

CENTER 
LINE ISHIGH 
IMPEDANCE 
"OFF"STATE 

KS000010 
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Am10474 
1024 x 4 IMOX™ Eel Bipolar RAM 

PRELIMINARY 

DISTINCTIVE CHARACTERISTICS 

• Fast access time (10 ns) improves system cycle speeds. 
• Fully compatible with standard voltage-compensated 

10K series ECL - no board changes required. 
• Enhanced output voltage level compensation providing 

6X improvement in VOL and VOH stability over supply 
and temperature ranges. 

• Internally voltage-compensated providing flat AC perfor­
mance. 

• Emitter follower outputs - easy wire-ORing 
• Power dissipation decreases with increasing tempera­

ture. 

GENERAL DESCRIPTION 

The Am10474-10, Am10474-1S and Am10474-2S are fully 
decoded 4096-bit ECL RAMs, organized 1024 words by 4 
bits. Word selection is achieved by means of a 10-bit 
address, Ao through Ag. Easy memory expansion is provid­
ed by an active LOW chip select (CS) input and an 
unterminated OR-tieable emitter follower output. 

An active LOW write enable (WE) controls the write/read 
operation of the memory. When the chip select and write 

BLOCK DIAGRAM 

1.2 As 

enable lines are LOW, the data inputs (01 - 04) are written 
into the addressed memory word. 

Reading is performed with the chip select line LOW and the 
write enable line HIGH. The information stored in the 
addressed word is read out on the non inverting outputs, 
01-04' 

During the writing operation, or when the chip select line is 
HIGH, the output of the memory goes to a LOW state. 

MODE SELECT TABLE 

Input 

CS WE 

H X 

L L 

L L 

L H 

H = HIGH 
L=LOW 

DIN 

X 

L 

H 

X 

X = Don't Care 

Output 

DOUT Mode 

L Not Selected 

L Write "0" 

L Write "1" 

DOUT Read 

80000650 

PRODUCT SELECTOR GUIDE 

Highlights of Key Performance Parameters (Commercial) 

Part Number Aml0474-10 Aml0474-1S Aml0474-2S 

Address Access Time (tAA) 10 ns 15 ns 25 ns 

Write Pulse Width (tw) 12 ns 15 ns 25 ns 

Write Recovery (tWR) 14 ns 17 ns 27 ns 

Chip Select Accessl 
Recovery and Write DIsable 8 ns 8 ns 10 ns 
Times (tACS, tRCS, tws) 

Power Supply (IEEl 230 rnA 200 rnA 200 rnA 

IMOX Is a trademark 01 Advanced Micro Devices, Inc. ~ Amendment 
D 10 

3-44 1986 



CONNECTION DIAGRAM LOGIC SYMBOL 
Top View 

VCCA 

Os 
0, 

Ao 

A, 

A2 

AS 

A, 

AS 

He 

At 

VEE 

Vee 

Os 
0, 

0, 

Os 

Os 
0, 

l:I 

wr 
A. 

A. 

,.., 

CDOOO931 

11 

13 

14 

15 

17 18 19 20 21 16 

22 23 2 

LS000251 

VeeA = Pin 1 
Vee = Pin 24 
VEE = Pin 12 
NC = Pin 10 

Note: Pin 1 is marked for orientation. 

ORDERING INFORMATION 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optlo!"al Processing 

-J.Q. ..Q. ~ 

L=E. OPTIONAL PROCESSING 
Blank = Stan~ard processing 

B = Burn-In 

D. TEMPERATURE RANGE 
C = Commercial (0 to + 75°C) 

~------------------------C.PACKAGETYPE 
D = 24-Pin Ceramic DIP (CD4024) 

~---------------------B. SPEED OPTION 

A. DEVICE NUMBER/DESCRIPTION 
Am10474 
1024 x 4 IMOX ECL Bipolar RAM 

-10 = 10 ns Address Access Time 
-15 = 15 ns Address Access Time 
- 25 = 25 ns Address Access Time 

Valid Combinations 

Valid Combinations Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 

AM10474-10 I 
AM10474-15 I DC, DCB 
AM10474-25 L 

products. 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 

Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices (Note 2) 
Case Temperature with Temperature ........................................ 0 to + 75°C 

Power Applied ..... ~ ............................ - 55 to + 125°C Supply Voltage ........................... -5.46 V to -4.94 V 
VEe Pin Potential to GND Pin ............. -7.0 V to + 0.5 V 
Input Voltage (DC) ................................ VEE to + 0.5 V Operating ranges define those limits between which the 
Output Current (DC Output HIGH) .... -30 rnA to +0.1 rnA functionality of the device is guaranteed. 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS (Commercial) VEE = -5.2 V, Vee = GND (Note 2) 

Parameter Parameter B Typ. A 
Symbol Description Test Conditions (Note 2) (Note 3) (Note 1) (Note 3) Units 

TaO°C -1000 -840 

VOH Output Voltage HIGH T~ + 25°C -960 -810 mV 

VIN ~ VIHA or VILB T= +75°C -900 -720 

T-O°C -1670 -1665 

VOL Output Voltage LOW T- + 25°C -1650 -1650 mV 

Loading is T - +75°C -1630 -1625 
50 n to -2.0 V T-O°C -1020 

VOHC Output Voltage HIGH Too + 25°C -980 mV 

VIN = VIHB or VILA T- + 75°C -920 

T-O°C -1645 

VOLC Output Voltage LOW T= + 25·C -1630 mV 

T - +75°C -1605 

TaO·C -1145 -840 

VIH Input Voltage HIGH Guaranteed Input Voltage HIGH T= + 25°C -1105 -810 mV for All Inputs (Note 4) 
T= +75°C -1045 -720 

T- O°C -1870 -1490 

V,L Input Voltage LOW Guaranteed Input Voltage LOW T- + 25°C -1650 -1475 mV for All Inputs (Note 4) 
T- + 75°C -1830 -1450 

IIH Input Current HIGH· VIN =VIHA T- 0 to +75°C 220 jJA 

Input Current LOW 0.5 170 
IlL 

Chip Select (CS) VIN =VILB 
T- 0 to +75°C jJA 

All Other Inputs -50 

Power Supply All Inputs and Am1 0474-1 0 -230 
lEE T= 0 to +75°C mA Current (Pin 12) Outputs Open Am10474-15/-25 -200 

Notes: 1. Typical values are: 
VEE = - 5.2 V, VCC = VCCA = GND. T A = 25°C 

2. Output Load = 50 nand 30 pF to -2.0 V. T .. TA = 0 to + 75°C for DIPs. Guaranteed with transverse air flow exceeding 400 linear F.P.M. and 
2-minute warm-up period. Approximate ,thermal resistance values of the package are: 
8JA (Junction-to-Ambient) = 90°C/Watt (still air) 
()JA (Junction-to-Ambient) = 50°C/Watt (at 400 F.P.M. air flow) 
T .. TC = 0 to + 75°C for Flatpak and LCC packages 
8JC (Junction-to-Case) = 25°C/Watt 

3. Definition of symbols and terms used in this product specification: The relative values of the spec'ified conditions and limits will be referenced 
to an algebraic scale. The extremities of the scale are: "A" the value closest to positive infinity, "8" the value closest to negative infinity. 

4. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do not attempt 
to test these values without suitable equipment. 

5. Operating specification with adequate time for temperature stabilization and transverse air flow exceeding 400 linear feet per minute. 
Conformance testing performed 8 = 25°C/w (approximately) 
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SWITCHING CHARACTERISTICS (Commercial) VEE = -5.46 V to -4.94 V. Vee = GND (Note 2) 

Am10474·10 Am10474·15 Am 1 0474·25 

Parameter Parameter Test Typ. Typ. Typ. 
No. Symbol Description Conditions Min. (Note 1) Max. Min. (Note 1) Max. Min. (Note 1) Max. Units 

READ MODE 

1 tACS 
Chip Select 8 8 10 ns Access Time Measured at 

2 tACS 
Chip Select Recovery 50% of input to 8 8 10 ns Time 50% of output 

3 tM Address Access Time 10 15 25 ns 

WRITE MODE 

4 tw 
Write Pulse Width 

twSA - twSA (Min.) 12 15 25 ns (to Guarantee Writing) 

5 twSD 
Data Setup Time 2 2 2 ns Prior to Write 

6 twHD 
Data Hold Time 2 2 2 ns After Write 

7 tWSA 
Address Setup Time tw = tw (Min.) 2 2 2 ns Prior to Write 

8 tWHA 
Address Hold Time 2 2 2 ns After Write 

Chip Select Setup 
9 twscs Time 2 2 2 ns 

Prior to Write 
Measured at 

10 tWHCS 
Chip Select Hold Time 50% of input to 2 2 2 ns After Write 50% of output 

11 tws Write Disable Time 8 8 10 ns 

12 twA Write Recovery Time 14 17 27 ns 

RISE TIME AND FALL TIME 

13 tr Output Rise Time Measured 2.5 2.5 2.5 
between 20% ns 

14 tf Output Fall Time and 80% points 2.5 2.5 2.5 

CAPACITANCE 
15 CIN Input Pin Capacitance Measured with a 4 4 4 

16 COUT 
Output Pin pulse technique 

7 7 7 
pF 

Capacitance on sample basis 

SWITCHING WAVEFORMS (Cont'd.) 

ADDRESS ---ADDRESS J ___ o~ 
Aq-Ag ) (--- ADDRESSK--)( ADDRESSL 50-4 

- , '- 50% cs-- \ j 

DATA OUT //11 ""'" //11 ~~~, 
50% 

III/ \.~~ ///} \~~ 

-CD- f--0- -0- -0-
CHIP READ A HIGH READ A LOW READ A HIGH CHIP 

DESELECTED IN ADDRESS J IN ADDRESS K IN ADDRESS L DESELECTED 

WF001173 

Read Mode 
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OJN 

DOUT 

~r-
~ 

" YYYYl.lf YYIIY":I-
f~1\. 

" II IIIII ·YIYIIYYY-l'-
fIIII IIIIIIIIY,\ 

CD 

C!) 
r/Jf/ 

III) 
f-CD-

SWITCHING TEST 

CIRCUIT 

2,3,22, 23 

CD 

01-0.~----~----~ 

SWITCHING WAVEFORMS 

~~ 
j 

'I 
-iI-l[IIII 
J~," 

"~III If 

I.":III III I,," 

CD ,1-0-, 
K 1 r- eD-

® 
'\'\'\, '7/" 
\\\~ ///) 

--@- f-@-

Write Mode 

SWITCHING TEST 

WAVEFORM 

""'" \\'r\ 
1-0-

WF001163 

KEY TO SWITCHING 

WAVEFORM 

WAVEFORM INPUTS OUTPUTS 

MUST BE Will BE 
STEADY STEADY 

-----....;.- ~ ~ 
MAY CHANGE 
FROM H TO L 

WILlBE 
CHANGING 
FROM H TOL 

VEE 

-G.IIV =if ~. \\ffi\ 
RL -1.7 V -------- ~ .-

t, It 

MAY CHANGE 
FROM l TOH 

WILL BE 
CHANGING 
FROM L TOH 

,.-. __ -.12 

-2 V 

TC000224 

RL - 50 n termination of measurement system 
CL - 30 pF (including stray jig capacitance) 

t,·. tt - 2.5 .. Typ. 
TW00052M __ 

H 
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DON'T CARE: 
ANY CHANGE 
PERMITTED 

DOES NOT 
APPLY 

CHANGING: 
STATE 
UNKNOWN 

CENTER 
LINE ISHIGH 
IMPEDANCE 
"OFF" STATE 
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Am100480 
16,384 x 1 IMOX™ Eel Bipolar RAM 

PRELIMINARY 

DISTINCTIVE CHARACTERISTICS 

• Fast access time (15. ns) - improves system cycle • Fully compatible with 100K series ECl logic - no board 
speeds. changes required. 

• Enhanced output voltage level compensation providing • Emitter follower outputs - easy wire·ORing 
6X (improvement in) VOL and VOH stability over supply • Power dissipation decreases with increasing tempera· 
and temperature ranges. ture. 

• Internally voltage and temperature compensated provid· 
ing flat AC performance. 

GENERAL DESCRIPTION 

The Am100480-15 and Am100480-25 are fully decoded enable lines are LOW, the data input (DIN) is written into the 
16,384·bit ECL RAMs organized 16,384 words by one bit. addressed memory word. 
Bit selection is achieved by means of a 14·bit address, Ao Reading is performed with the chip select line LOW and the 
through A13. Easy memory expansion is provided by an write enable line HIGH. The information stored in the 
active LOW chip select (GS) input and an unterminated OR 

addressed bit is read out on the noninverting output 
tieable emitter follower output. 

(DOUT)· 

An active LOW write enable (WE) controls the write/read During the writing operation, or when the chip select line is 
operation of the memory. When the chip select and write HIGH, the output of the memory goes to a LOW state. 

BLOCK DIAGRAM MODE SELECT TABLE 

0...1 .A s - ..... Input Output 
DATAINPIIT DAlAEMULE r 
CONTROL - I ,WE CS WE DIN DOUT Mode 

"0-""--- D - H X X L Not Selected 
~ 

~ 
A,_ 

L L L L Write "0" A2_ 

~ ~ ...... ..... DOUT A._ ROW S84E ... L L H L Write "1" DECODER ARRAY r--v ",. -"--
As- L H X DOUT Read 
As- ____ 

-f'r 
"---

H = HIGH 

I ~ I L=LOW 
DECODER X = Don't Care 

I I I I II I 
At As As""'''','''''''' 

80000661 

PRODUCT SELECTOR GUIDE 

Highlights of Key Performance Parameters (Commercial) 

Part Number Am100480-15 Am 1 00480-25 

Address Access Time (tAA) 15 ns 25 ns 

Write Pulse Width (tw) 15 ns 25 ns 

Write Recovery (tWR) 18 ns 20 ns 

ChIp Select Access/ 
Recovery and WrIte DIsable 8 ns 10 ns 
Times (tACS, tRCS, tws) 

Power Supply (lEE) 220 mA 200 mA 

I ~1d!21i!<1I1igD t!.. ~ ~!D!!D!:I!D!!Dl 
IMOX Is a Iradement Df Advanced Micro Devices, Inc. 06875 B 10 

3·49 Issue Date: May 1986 
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OC>JT 

A. 

A, 

A, 

A, 

As 

As 

As 

AT 

VEl! 

Vee 

0 .. 

~ 

WE 

A13 

A" 

Au 

AlO 

As 

As 

CD006040 

CONNECTION DIAGRAMS 
Top View 

Dour 1· 

~ 2 

Al 3 

A2 4 

A3 5 

A. 6 

AS t:::== 7 

At, 8 

A7 9 

Vee 10 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 
2 3 4 5 6 7 8 9 11 12 13 14 15 16 

0 .. 

19 

16.364.1 
ECL RAM 

lS001902 

Vce = Pin 20 
VEE = Pin 10 

ORDERING INFORMATION 
Standard Products 

20 

19 

18 

17 

16 

15 

14 

13 

12 

11 

CD006050 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

AM100480 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

.!2.1 JL

1 

ll\...1 ----- E. OPTIONAL PROCESSING 
Blank = Standard processing 

B = Burn-in 

'---------D. TEMPERATURE RANGE 
e = Commercial (0 to + 85°C) 

'--------------C. PACKAGE TYPE 
0= 20-Pin Ceramic DIP (CD 020) 
F = 20-Pin Flatpak (CF 020) 

'-----------------B. SPEED OPTION 
-15 = 15 ns 

A. DEVICE NUMBER/DESCRIPTION 
Am100480 
16,384 x 1 IMOX ECl Bipolar RAM 

-25'" 25 ns 

Valid Combinations 

Valid Combinations 

Valid Combinations list. configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinatibns, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 

t--_A_M_10_0_48_0_-1_5_--I' DC, DCB 
AM100480-25 I FC, FCB 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices (Note 2) 
Case Temperature with Temperature ........................................ O to + 85°C 

Power Applied .................................. - 55 to + 125°C Supply Voltage .............................. -5.7 V to -4.2 V 
VEE Pin Potential to GND Pin .; ........... -7.0 V to +0.5 V Operating ranges define those limits between which the 
Input Voltage (DC) ........................ ~ ....... VEE to + 0.5 V functionality of the device is guaranteed. 
Output Current (DC Output HIGH) .... -30 mA to +0.1 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for exten.ded periods may affect device 
reliability. 

DC CHARACTERISTICS VEE = -4.5 V, VCC = GND (Note 2) 

Parameter Parameter Test Conditions B Typ. A 
Symbol Description (Note 2) (Note 3) (Note 1) (Note 3) U_nlts 

VOH Output Voltage HIGH 
VIN - VIHA or VILB 

-1025 -955 -880 mV 

VOL Output Voltage LOW Loading is -1810 -1715 -1620 mV 

VOHC Output Voltage HIGH 
VIN = VIHB or VILA 

50 51 to -2.0 V -1035 mV 

VOLC Output Voltage LOW -1610 . mV 

VIH Input Voltage HIGH Guaranteed Input Voltage HIGH· for All Inputs -1165 -880 mV (Note 4) 

VIL Input Voltage LOW Guaranteed Input Voltage LOW for All Inputs -1810 -1475 mV (Note 4) 

IIH Input Current HIGH VIN""VIHA 220 p.A 

Input Current LOW 0.5 170 
, IlL 

Chip Select (~) VIN -VILB 
p.A 

All Other Inputs -50 

Power Supply All Inputs and Am100480·15 -220 
lEE mA Current (Pin 10) Outputs Open Am100480·25 -200 

Notes: 1. Typical values are: 
VEE" -4.5 V, Vce" GND, TA" 25°C 

2. Output Load = son and 30 pF to -2.0 V, TA = 0 to + 85°C for DIPs. Guaranteed with transverse air flow exceeding 400 linear F.P.M. 
and 2·minute warm-up period. Approximate resistance values of the package are: 
8JA (Junction-te-Ambient) = 90°C/Watt (still air) 
8JA (Junction-to-Ambient) .. 50°C/Watt (at 400 F.P.M. air flow) 
TC = 0 to + 85°C for Flatpak and LCC packages 
8JC (Junction-to-Case) .. 25°C/Watt 

3. Definition of symbols and terms used in this product specification: The relative values of the specified conditions and limits will be referenced 
to an algebraic scale. The extremities of the scale are: "A" the value closest to positive infinity, "6" the value closest to negative infinity. 

4. These are absolute voltages with respect to device ground pin and include all overshoots due to system and lor tester noise. Do not attempt 
to test these values without suitable equipment. 
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SWITCHING CHARACTERISTICS VEE = -4.8 V to -4.2 V, Vee - GND (Note 2) 

Am1004'SD-15 Am1004S0-25 

Parameter Parameter Typ. Typ. 
No. Symbol Description Test Conditions Min. (Note 1) Max. Min. (Note 1) Max. Units 

READ MODE 

1 tACS Chip Select Access Time 8 " 10 

2 tRCS Chip Select Recovery Time Measured at 50% of 8 : 10 ns input to 50% of output 
3 tAA Address Access Time 15 25 

WRITE MODE : 
" 

4 tw 
Write Pulse Width 

tWSA - tWSA (Min.) 15 25 ns (to Guarantee Writing) 

5 tWSD 
Data Setup Time 2 5 ns Prior to Write 

6 !wHD 
Data Hold Time 

3 5 ns After Write 

7 tWSA 
Address Setup Time tw = tw (Min,) 2 5 ns , Prior to Write 

8 tWHA 
Address Hold Time 3 5 ns After Write 

9 twSCS 
Chip Select Setup Time 2 5 ns Prior to Write 

10 tWHCS 
Chip Select Hold Time Measured at 50% of 3 5 ns After Write input to 50% of output 

11 tws Write Disable Time 8 10 ns 

12 tWR Write Recovery Time 18 20 ns 

RISE TIME AND FALL TIME 

13 tr Output Rise Time Measured between 2.5 2.5 

20% and 80% points 
ns 

14 tf Output Fall Time 2.5 2.5 

CAPACITANCE 

15 CIN Input Pin Capacitance Measure with a pulse 4 4 
technique on sample pF 

16 COUT Output Pin Capacitance basis 7 7 

SWITCHING WAVEFORMS (Cont'd.) 

ADDRESS ---ADDRESS J ----, 
Aq-Ag I ~--- ADDRESS K ----'1( 

r\ Ir\. ADDRESS l 50% 

cs---\. 
~ 

~/-
j 

SO"!. 

DATA OUT //jf "" f/I' ~\.~ SO"!. 
///J W ~ ///J \.\.'~ 

-0- -G)- f-G)- ~CD---CHIP READ A HIGH READ A lOW READ A HIGH CHIP 
OESELECTED IN ADDRESSJ IN ADDRESS K IN AODRESS l OESElECTED 

WFOO1173 

Read Mode 
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1I'1I'llll1l'-l~ 

IXXAAYI\. 

'\.ltllltll 11' 
ltltltltlt 1I'lt 

I,ltltIll 11' 

CD 

CD 
//11/ 

I111I 
I-CD-

SWITCHING TEST 

CIRCUIT 

CD 

IJ' 

, 

RL = 50 n termination of measurement system 
CL = 30 pF (including stray jig capacitance) 

SWITCHING WAVEFORMS 

-~ 
J 

r J' 

I 1I'lt1l'lI,.'\. 

, ltltlllt1l'1I'1I' 

I 

CD ,:---0-, 
.l\ )'- 0-

~ I II" 
\\\1\ III) 

~®- r-®-

Write Mode 

SWITCHING TEST 

WAVEFORM 

tr • tf .. 2.5 ntI typo 
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lW000310 

" 
ll," 

.~ 

\\\1\ 
50% 

1-0-
WF001163 

KEY TO SWITCHING 

WAVEFORMS 

WAVEFORM 

--1IfJJJ --H 

INPUTS OUTPUTS 

MUST BE Will BE 
STEADY STEADY 

MAY CHANGE 
FROMHTOl 

MAY CHANGE 
FROM l TOH 

DON'T CARE; 
ANY CHANGE 
PERMITTED 

DOES NOT 
APPLY 

WlllBE 
CHANGING 
FROM H TO l 

WlllBE 
CHANGING 
FROML TOH 

CHANGING; 
STATE 
UNKNOWN 

CENTER 
LINE IS HIGH 
IMPEDANCE 
"OFF"STATE 
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Am10480 
16,384 x 1 IMOX™ Eel Bipolar RAM 

PRELIMINARY 

DISTINCTIVE CHARACTERISTICS 

• Fast access time (15 ns) - improves system cycle 
speeds. 

• Fully compatible with standard voltage compensated 
10K series ECl - no board changes required. 

• Internally voltage compensated providing flat AC perfor­
mance. 

• Enhanced output voltage level compensation providing 
6X improvement in VOL and VOH stability over supply 
and temperature ranges. 

• Emitter follower outputs - easy wire·ORing 
• Power dissipation decreases with increasing tempera· 

ture. 

GENERAL DESCRIPTION 

The Am10480·15 and Am10480·25 are fully decoded 
16,384·bit ECl RAMs organized 16,384 words by one bit. 
Bit selection is achieved by means of a 14·bit address, Ao 
through A13. Easy memory expansion is provided by an 
active lOW chip select (CS) input and an unterminated OR 
tieable emitter follower output. 

An active lOW write enable (WE) controls the write/read 
operation of the memory. When the chip select and write 

BLOCK DIAGRAM 

enable lines are lOW, the data input (DIN) is written into the 
addressed memory word. 

Reading is performed with the chip select line lOW and the 
write enable line HIGH. The information stored in the 
addressed bit is read' out on the noninverting output 
(DOUT)· ' 

During the writing operation, or when the chip select line is 
HIGH, the output of the memory goes to a LOW state. 

MODE SELECT TABLE 

..-------..---c~- a Input Output 

b--=L~---P--Dour 

80000661 

PRODUCT SELECTOR GUIDE 

CS WE 
H X 

L L 

L L 

l H 

H .. HIGH 
L=lOW 

DIN 
X 

L 

H 

X 

X = Don't Care 

Highlights of Key Performance Parameters (Commercial) 

Part Number Am10480-15 Am10480-25 

Address Access Time (tAA) 15 ns 25 ns 

Write Pulse Width (tw) 15 ns 25 ns 

Write Recovery (tWR) 18 ns 20 ns 

Chip Select Accessl 
Recovery and Write Disable 8 ns 10 ns 
Times (tACS, tRCS, tWS) 

Power Supply (lEE) 220 mA 200 mA 

IMOX Is a trademark of Advanced Micro Devices, Inc. 3·54 

DOUT Mode 

L Not Selected 

L Write "0" 

l Write "1" 

DOUT Read 

fu!y. Amendment 
10 



CONNECTION DIAGRAM 
Top View 

LOGIC SYMBOL 

DOUT Vee 

Ao DIN 

Al CS 

A2 WE 

A3 A13 

~ A12 

As All 

Ae A10 

A7 Ag 

Vee As 

CD006040 

2 3 4 5 6 7 8 9 11 12 13 14 15 16 

19 

16.384 x 1 
ECL RAM 

DOUT 

18 

17 

LS001902 

Vce = Pin 20 
VEE = Pin 10 

Note: Pin 1 is marked for orientation. 

ORDERING INFORMATION 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

M10480 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

L... ----- E. OPTIONAL PROCESSING ..Q.J i 
Blank = Standard processing 

B = Burn-in 

'---------D. TEMPERATURE RANGE 
C .. Commercial (0 to + 75°C) 

L.------------C. PACKAGE TYPE 
D .. 20-Pin Ceramic DIP (CD 020) 

L.-_______________ B. SPEED OPTION 

A. DEVICE NUMBER/DESCRIPTION 
Am10480 
16,384 x 1 IMOX ECL Bipolar RAM 

-15 =15 ns 
-25 - 25 ns 

Valid Combinations 

Valid Combinations Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 

AM10480-15 I 
AM10480-25 I DC, DCB 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 

Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices (Note 2) 
Case Temperature with Temperature ........................................ 0 to + 75°C 

Power Applied .................................. -55 to + 125°C Supply Voltage ........................... -5.46 V to -4.94 V 
VEE Pin Potential to GND Pin ............. - 7.0 V to + 0.5 V 
Input Voltage (DC) ................................ VEE to + 0.5 V Operating ranges define those limits between which the 
Output Current (DC Output HIGH) .... -30 mA to +0.1 mA functionality of the device is guaranteed. 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS (Commercial) VEE = -5.2 V, VCC = GND (Note 2) 

Parameter Parameter B Typ. A 
Symbol Description Test Conditions (Note 2) (Note 3) (Note 1) (Note 3) Units 

T-O·C -1000 -840 

VOH Output Voltage HIGH T- + 25·C -960 -810 mV 

Y,N - V,HA or V,LB 
T- + 75·C -900 -720 

T-O·C -1870 -1665 

VOL Output Voltage LOW T- + 25·C -1850 -1650 mV 

Loading is T- +75°C -1830 -1625 

I 
50 n to-2.0 V 

T=O·C -1020 

VOHC Output Voltage HIGH T= +25°C -980 mV 

Y,N = V,HB or V,LA 
T= + 75·C -920 

T"O·C -1645 

VOLC Output Voltage LOW T= + 25°C -1630 mV 

T- +75°C -1605 

Guaranteed Inputs Voltage HIGH 
T-O·C -1145 -840 

V,H Input Voltage HIGH for All Inputs (Note 4) T- +25·C -1105 -810 mV 

T- + 75°C -1045 -720 

Guaranteed Input Voltage LOW 
T-O·C -1870 -1490 mV 

V,L Input Voltage LOW for All Inputs (Note 4) T= +25·C -1850 -147S 

T -.+75°C -1830 -1450 

I'H Input Current HIGH Y,N = V,HA T- 0 to +75·C 220 p.A 

Input Current LOW 0.5 170 Chip Select (CS) VIN -V'LB T-O to +7S·C 
I,L '- p.A 

All Other Inputs -SO 

Power Supply All Inputs and Am10480-1S -220 
lEE T-O to +7S·C rnA Current (Pin 10) Outputs Open Am10480-2S -200 

Notes: 1. Typical values are: 
VEe = -S.2 V, Vee" GND, TA = 2S·C 

2. Output Load - so nand 30 pF to -2.0 V, T - TA .. 0 to + 7S·C for DIPs. Guaranteed with transverse air flow exceeding 400 linear F.P.M. 
and 2-minute warm-up period. Approximate thermal resistance values of the package are: 
(JJA (Junction-ta-Ambient) = 90·C/Watt (still air) 
(JJA (Junction-ta-Ambient) = SO·C/Watt (at 400 F.P.M. air flow) 
T" Tc = 0 to + 7S·C for Flatpak and LCC packages (JJC (Junction-to-Case) .. 2S·C/Watt 

3. Definition of symbols and terms used in this product specification: The relative values of the specified conditions and limits will be 
referenced to an algebraic scale. The extremities of the scale are: "A" the value closest to positive infinity, "8" the value closest to negative 
infinity. 

4. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do not attempt 
to test these values without suitable equipment. 
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SWITCHING CHARACTERISTICS (Commercial) VEE = -5.46 to -4.94 V, Vee = GND (Note 2) 

Am10480-15 Am10480-25 

Parameter Parameter Typ. Typ. 
No. Symbol Description Test Conditions Min. (Note 1) Max. Min. (Note 1) Max. Units 

READ MODE 
1 tACS Chip Select Access Time 8 10 

2 tRCS Chip Select Recovery Time Measured at 50% of 
8 10 ns input to 50% of output 

3 tM Address Access Time 15 25 

WRITE MODE 

4 tw 
Write Pulse Width 

tWSA - tWSA (Min.) 15 25 ns (to Guarantee Writing) 

5 twso 
Data Setup Time 2 5 ns Prior to Write 

6 tWHO 
Data Hold Time 3 5 ns After Write 

7 tWSA 
Address Setup Time 

tw ~ tw (Mi~.) 2 5 ns Prior to Write 

8 tWHA 
Address Hold Time 3 5 ns After Write 

9 twSCS 
Chip Select Setup Time 2 5 ns Prior to Write 

10 twHCS 
Chip Select Hold Time Measured at 50% of 3 5 ns After Write input to 50% of output 

11 tws Write Disable Time 8 10 ns 

12 tWR Write Recovery Time 18 20 ns 

RISE TIME AND FALL TIME 
13 tr Output Rise Time Measured between 2.5 2.5 

20% and 80% points • ns 
14 tf Output Fall Time 2.5 2.5 • 

CAPACITANCE 

15 CIN Input Pin Capacitance Measure with a pulse 4 4 

COUT Output Pin Capacitance 
technique on sample pF 

16 basis 7 7 

SWITCHING WAVEFORMS (Cont'd.) 

ADD~~! ---ADDRESS J - __ ) '--- ADDRESS K ----) ( 
\ j\ 

ADDRESSL 50% 

cs----, (- 50% 
\ I 

DATA OUT //If ,,'\ ///1/ \.\.\.\ 50% 
//// \\'~ JIll '"\\l\. 

-0- ~G)- -G)- f-0---CHIP READ A HIGH READ A LOW READ A HIGH CHIP 
DESELECTED INADDRESS:J IN ADDRESS K IN ADDRESS L DESELECTED 

WF001173 

Read Mode 
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IYYIIY" 

"I](I]( IIIIIIII:"" 
YYYY 

IIYII IIIIIIIlJ'", 

CD 

CD 
CD 

/777 
//// 
-0-

SWITCHING TEST 

CIRCUIT 

DOUT 1---_-----, 

VEE 

...-__ --.1 '0 

-2V 

TC000223 

RL = 50 n termination of measurement system 
CL = 30 pF (including stray jig capacitance) 

SWITCHING WAVEFORMS 

~{ 
j 

'f 

II""YIYI.,, 

'I":IIIII 

I IIII 

CD 
\f-(D-II 
.J~ }~ 0-

® 

""'" III" 
\\\\ 1111 

-@- -®-

Write Mode 

SWITCHING TEST 

WAVEFORM 

I, = If = 2.5 n. Iyp. 

'7 
YYY~ 

III ..... " 

"" \\\i\ 
r-0-

WF001163 

KEY TO SWITCHING 

WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

MUST BE WILLBE 
STEADY STEADY 

-- MAY CHANGE 
WILLBE 

FROM H TOl 
CHANGING 
FROM H TOL 

JJlJJJ MAY CHANGE 
WILLBE 
CHANGING 

FROM L TOH FROM L TOH 

DON'T CARE; CHANGING; -TW000310 ANY CHANGE STATE 
PERMITTED UNKNOWN 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF"STATE 

KSOOO010 
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Am21LSO 
512 x 9 TTL Low-Power Tag Buffer 

ADVANCE INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• 45-ns address-to-comparator output (MATCH) • One-third power consumption of the Am2150 
• Replaces six or more integrated circuits with a single 

device 
• . On-chip parity generator and checker 

• Fully TTL compatible 
• Integrated reset feature 

GENERAL DESCRIPTION 

The Am21 L50 Low-Power Tag Buffer combines a 512 x 9 
memory with a comparator. An internal parity generator and 
parity checker guarantee that no misoperation occurs. 

The device has three operational modes: Compare, Write, 
and Reset. In Compare mode, data is compared to the 
contents of an address location. Write mode is used to. 
store data. Reset mode is used to clear a single 'valid bit' 
stream. 

The Tag Buffer is designed to be used in a cache memory 
system for the translation of virtual addresses to physical 
addresses. The device can also be used in the directory 
and data cache. It offers state-of-the-art technology perfor­
mance, while combining the functions of six or more 
integrated circuits into a single device. 
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CONNECTION DIAGRAM 
Top View 
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PIN DESCRIPTION 

Ao-Aa Address (Inputs) 
Identifies memory locations. 

00-07 Data (Inputs) 
During Compare cycle, eight bits of data are compared with 
address location given by Ao-As for equality. The result is 
indicated on the Comparator output pin, MATCH. When W 
is LOW, data is written into the address location given by 

Ao-As· 

R Reset (Input, Active LOW) 
Resets 03 to zero (all 512 locations). 

S Chip SeieCi (Input, Active LOW) 
When S is LOW, the device is activated. A HIGH on this 
input will disable the chip and force PE and MATCH outputs 
LOW, allowing easy vertical expansion. 

FUNCTIONAL DESCRIPTION 

The Am21 L5D Low-Power Tag Buffer has three modes of 
operation: Compare, Write, and Reset. These modes are 
described as follows. 

Compare Mode 

The eight bits of Data inputs are compared with the content of 
a given memory location for equality. The nine address inputs 
define each memory location. In this mode, Wand R inputs 
are HIGH, and S is LOW. If the eight bits of Data inputs are 
exactly the same as the eight bits of data in the given memory 
location, the MATCH output will be HIGH. If not, the MATCH 
output will be LOW. The parity bit is not compared. 

Vi Write EiiibIe (Input, Active LOW) 
Must be LOW to write Data (00-07) into location given by 
Ao-Ag. MATCH is output HIGH during Write cycle. 

MATCH Comparator Match (Output, Active HIGH) 
HIGH when Data (00-07) equals content of memory loca­
tion specified by Ao-As. LOW when mismatch occurs. 

PE Parity ErrOr (Input/Output, Active LOW) 
LOW when the nine bits of internal data do not constitute 
even parity. If held LOW during Write Cycle, odd parity will 
be generated, forcing a parity error for that address upon 
output. 

Write Mode 
The eight bits of data inputs and the one bit of parity are writ­
ten into the RAM array when both Sand Ware LOW, and R is 
HIGH. The MATCH output is forced HIGH (the MATCH output 
is associated with the output enable of the data cache). Hold- • 
ing the Parity Error (PE) LOW forces a Parity Error to be out-
put during the later compare cycles. 

Reset Mode 

When R = LOW, S = LOW, and W = HIGH, a dedicated sec­
tion of the entire array, 03, is reset to LOW. The PE output is 
forced LOW during reset. The MATCH output is forced HIGH. 
All 512 03 data bits are reset to a low state. The other seven 
bits in each address location may change to an undetermined 
state (HIGH or LOW). 

TABLE 1. FUNCTION TABLE 

INPUTS INPUT/OUTPUT OUTPUT 

S Vi R PE (Note 1) MATCH DESCRIPTION 

Input 
H X X Output Disabled H (Forced) Chip Disabled 

Output 
L H H H = No Parity Error H = MATCH Compare 

L = Parity Error L = MISS 

Output 
L H L L H (Forced) Reset 

Input 
L L H H = Even Parity H (Forced) Write 

L = Odd Parity 

Input 
L L L Output Disabled H (Forced) Illegal 

Note: 1. PE is an open-collector output, requiring an external Pull-up Resistor. 

Key: H=HIGH 
L=LOW 
X = Don't Care 

TABLE 2.' COMPARE CYCLE OUTPUT DESCRIPTION 

MATCH PE DESCRIPTION 

L L Parity Error or After Reset 

L H Not Equal 

H L Undefined Error 

H H Equal 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 

Storage Temperature .................... -65 to +150°C Commercial (C) Devices 
Ambient Temperature with Temperature (T A) .......................... 0 to + 70°C 

Power Applied ........................ -55 to +125°C Supply Voltage (Vcc) .................. +4.5 to +5.5 V 
Supply Voltage .......................... -0.5 to +7.0 V 

Operating ranges define those limits between which the DC Voltage Applied to Outputs ......... -0.5 to Vcc Max. 
DC Input Voltage ........................ -0.5 to +5.5 V functionality of the device-is guaranteed. 

DC Input Current ........................ -30 to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
AA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Parameter Parameter Test 
Symbol Description Conditions' Min. Max_ Units 

VOH (MATCH) Output HIGH Voltage IOH = -2 mA 2.4 V 

VOL (MATCH) Output LOW Voltage IOl = 18 mA 0.45 V 

VOL (PE) Output LOW Voltage IOl = 12 mA 0.45 V 

VIH Input HIGH Voltage 2.0 V 

Vil Input LOW Voltage 0.8 V 

VCl Input Clamp Voltage liN = -10 mA -1.5 V 

III Input LOW Current VIN = 0 to 5.5 V 100 iJ.A 

IIH Input HIGH Current VIN = 4.5 V 40 iJ.A 

ISC (Note 1) Output Short-Circuit Current VOUT =O.OV -75 mA 

Icc Supply Current 80 mA 

Note: 1. No more than one output should be short circuited at a time. The duration of the short circuit should not be more than one second. 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 1) 

Parameter Parameter 
No. Symbol Description Min. Max. Units 

Compare Mode 
1 IAVMV Address 10 MATCH 45.0 ns 

2 IOVMV Data to MATCH 25.0 ns 

3 tAVPV Address to PE 55.0 ns 

4 tSLMV S to MATCH 25.0 ns 

5 ISLPV S to PE 25.0 ns 

6 tSHMH S to MATCH Recovery 25.0 ns 

7 tSHPH S to PE Recovery 25.0 ns 

Write Mode 
8 tWLWH Write Pulse Width 45.0 ns 

9 tAvwL Address Setup 5.0 ns 

10 tWHAX Address to W Hold 5.0 ns 

11 tOVWH Data to W Setup 40.0 ns 

12 tWHOX Data to W Hold 5.0 ns 

13 tSLWH S to Setup 40.0 ns 

14 tWHSH S to Select Hold 5.0 ns 

15 tWLMH Wto MATCH 20.0 ns 

16 tWHMV Write Recovery (MATCH) 45.0 ns 

17 tWLPH WIO PE 20.0 ns 

18 tWHPV Write Recovery (PE) 45.0 ns 

19 tpVWH PE Input to W Setup 40.0 ns 

20 tWHPH PE Input to W Hold 5.0 ns 

Reset Mode 
21 tRLRH R Pulse Width 60.0 ns 

22 tSLRL S to R Setup 5.0 ns 

23 tRHSH S to R Hold 5.0 ns 

24 tWHRL W to R Setup 5.0 ns 

25 tRHWL W to R Hold 5.0 ns 

26 tRLMH R to MATCH HIGH 15.0 ns 

27 tRHMX R to MATCH Recovery 40.0 ns 

Notes: 1. All SWitching Characteristics are measured at 50% of input to valid output. Both input and output timings are referenced to 1.5 V. 
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SWITCHING WAVEFORMS 
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Am2150 
512 x 9 TTL Tag Buffer 

ADVANCE INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• Fast address to comparator output (MATCH) 
• Replaces six or more integrated circuits with a single 

device 
• On-chip parity generator and checker 

• Easy horizontal and vertical expansion 
• Fully TTL compatible 
• Integrated reset feature 
• 24-pin Ceramic DIP (300 Mil) and Flatpack packages 

GENERAL DESCRIPTION 

The Am2150 Tag Buffer combines a 512 x 9 memory with a 
comparator. An internal parity generator and parity checker 
guarantee that no misoperation occurs. 

The device has three operational modes: Compare, Write, 
and Reset. In Compare mode, data is compared to the 
contents of an address location. Write mode is used to 
store data. Reset mode is used to clear a single 'valid bit' 
stream. 

The Tag Buffer is designed to be used in a cache memory 
system for the translation of virtual addresses to physical 
addresses. The device can also be used in the directory 
and data cache. It offers state-of-the-art technology perfor­
mance, while combining the functions of six or more 
integrated circuits into a single device. 
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PIN DESCRIPTION 

Ao-As Address (Inputs) 
Identifies memory locations. 

00-07 Data (Inputs) 
During Compare cycle, eight bits of data are compared with 
address location given by Ao-As for equality. The result is 
indicated on the Comparator output pin, MATCH. When W' 
is LOW, data is written into the address location given by 

Ao-As· 

R RiSei (Input, Active LOW) 
Resets 03 to zero (all 512 locations). 

5 Chip Se'iiCt (Input, ActIve LOW) 
When S is LOW, the device is activated. A HIGH on this 
input will disable the chip and force PE and MATCH outputs 
HIGH, allowing easy vertical expansion. 

FUNCTIONAL DESCRIPTION 

The Am2150 Tag Buffer has three modes of operation: 
Compare, Write, and Reset. These modes are described as 
follows. 

Compare Mode 

The eight bits of Data inputs are compared with the content of 
a given memory location for equality. The nine address inputs 
define each memory location. In this mode, Wand R inputs 
are HIGH, and S is LOW. If the eight bits of Data inputs are 
exactly the same as the eight bits of data in the given memory 
location, the MATCH output will be HIGH. If not, the MATCH 
output will be LOW. The parity bit is not compared. 

W Wiiii Enable (Input, Active LOW) 
Must be LOW to write Data (00-07) into location given by 
Ao-As. MATCH is output HIGH during Write cycle. 

MATCH Comparator Match (Output, Active HIGH) 
HIGH when Data (00-07) equals content of memory loca­
tion specified by Ao-As. LOW when mismatch occurs. 

PE Parity ErrOr (Input/Output, Active LOW) 
LOW when the nine bits of internal data do not constitute 
even parity. If held LOW during Write Cycle, odd parity will 
be generated, forcing a parity error for that address upon 
output. 

Write Mode 
The eight bits of data inputs and the one bit of parity are writ­
ten into the RAM array when both Sand Ware LOW, and R is 
HIGH. The MATCH output is forced HIGH (the MATCH output 
is associated with the output enable of the data cache). Hold­
ing the Parity Error (PE) LOW forces a Parity Error to be out­
put during the later compare cycles. 

Reset Mode 

When R = LOW, S = LOW, and W = HIGH, a dedicated sec­
tion of the entire array, 03, is reset to LOW. The PE output is 
forced LOW during reset. The MATCH output is forced HIGH. 
All 512 03 data bits are reset to a low state. The other seven 
bits in each address location may change to an undetermined 
state (HIGH or LOW). 

TABLE 1. FUNCTION TABLE 

INPUTS INPUT/OUTPUT OUTPUT 

5 W R PE (Note 1) MATCH DESCRIPTION 

Input 
H X X Output Disabled H (Forced) Chip Disabled 

Output 
L H H H = No Parity Error H = MATCH Compare 

L = Parity Error L = MISS 

Output 
L H L L H (Forced) Reset 

'Input 
L L H H = Even Parity H (Forced) Write 

L = Odd Parity 

Input 
L L L Output Disabled H (Forced) Illegal 

Note: 1. PE is an open-collector output, requiring an external pull-up resistor. 

Key: H=HIGH 
L=LOW 
X = Don't Care 

TABLE 2. COMPARE CYCLE OUTPUT DESCRIPTION 

MATCH PE DESCRIPTION 

L L Parity Error or After Reset 

L H Not Equal 

H L Undefined Error 

H H Equal 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 

Storage Temperature .•.•.•••............ -65 to +150°C Commercial (C) Devices 

Ambient Temperature with Temperature (T A) ...•.....•............•... 0 to + 70°C 

Power Applied ...•.•.................. -55 to +125°C Supply Voltage (Vce> .................. +4.5 to +5.5 V 
Supply Voltage .......................... -0.5 to +7.0 V 

DC Voltage Applied to Outputs ......... -0.5 to VCC Max. Operating ranges define those limits between which the 

DC Input Voltage ........................ -0.5 to +5.5 V functionality of the device is guaranteed. 

DC Input Current ........................ -30 to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Parameter Parameter Test 
Symbol Description Conditions Min. Max. Units 
VOH (MATCH) Output HIGH Voltage IOH = -2 mA 2.4 V 

VOL (MATCH) Output LOW Voltage IOL = 36 mA 0.45 V 

VOL (PE) Output LOW Voltage IOL = 24 mA 0.45 V 

VIH Input HIGH Voltage 2.0 V 

VIL Input LOW Voltage 0.8 V 

VCL Input Clamp Voltage liN = -10 mA -1.5 V 

IlL Input LOW Current VIN = ° to 5.5 V -220 IJ.A 

'IH Input HIGH Current VIN = 4.5 V 40 I!-A 
Isc (Note 1) Output Short-Circuit Current VOUT ",O.OV -150 mA 

Icc Supply Current 195 mA 

Note: 1. No more than one output should be short circuited at a time. The duration of the short circuit should not be more than one second. 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 1) 

Parameter Parameter 
No. Symbol Description Min. Max. Units 

Compare Mode 
1 tAvMV Address to MATCH 20.0 ns 

2 tovMV Data to MATCH 10.0 ns 

3 tAVPV Address to PE 25.0 ns 

4 tSLMV S to MATCH 10.0 ns 

5 tSLPV S to PE 10.0 ns 

6 tSHMH S to MATCH Recovery 10.0 ns 

7 tSHPH S to PE Recovery 10.0 ns 

Write Mode 
8 tWLWH Write Pulse Width 20.0 ns 

9 tAVWL Address Setup 0.0 ns 

10 tWHAX Address to W Hold 0.0 ns 

11 tOVWH Data to W Setup 20.0 ns 

12 tWHOX Data to W Hold 0.0 ns 

13 tSLWH S to Setup 20.0 ns 

14 tWHSH S to Select Hold 0.0 ns 

15 tWLMH Wto MATCH 10.0 ns 

16 tWHMV Write Recovery (MATCH) 20.0 ns 

17 tWLPH Wto PE 10.0 ns 

18 tWHPV Write Recovery (PE) 20.0 ns 

19 tpvwH PE Input to W Setup 20.0 ns 

20 tWHPH PE Input to W Hold 0.0 ns 

Reset Mode 
21 tRLRH R Pulse Width 40.0 ns 

22 tSLRL S to R Setup 0.0 ns 

23 tRHSH S to R Hold 0.0 ns 

24 tWHRL W to R Setup 0.0 ns 

25 tRHwL W to R Hold 0.0 ns 

26 tRLMH R to MATCH HIGH 10.0 ns 

27 tRHMX R to MATCH Recovery 20.0 ns 

Notes: 1. All Switching Characteristics are measured at 50% of input to valid output. Both input and output timings are referenced to 1.5 V. 
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Am27LSOO/01 Series 
256-Bit Low-Power Schottky Bipolar RAM 

DISTINCTIVE CHARACTERISTICS 

• High speed 
• Internal ECL circuitry for optimum speed/power perfor­

mance over voltage and temperature 

• Output preconditioned during write to eliminate the write 
recovery glitch 

• Available with three-state outputs or with open-collector 
outputs 

GENERAL DESCRIPTION 

The Am27LSOO/01 Family is comprised of fully decoded 
bipolar random-access memories for use in high-speed 
buffer memories. The memories are organized 256-words 
by 1-bit with an a-bit binary address field and separate data 
in and data output lines. The memories have three active 
LOW chip select inputs and a three-state output 
(Am27LSOO devices) or open-collector output (Am27LS01 
devices). All inputs are buffered to present an input load of 
only 0.5 TIL unit loads. 

BLOCK DIAGRAM 
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Read/write operation is controlled by an active LOW write 
enable input. When the write enable is LOW and the chip is 
selected the data on the data input is written into the 
location specified by the address inputs. During this opera­
tion the output of the -1 device is active and inverts the 
value of 01 (Write Transparent Operation). The other 
devices disable the output during the period WE is low. 
Reading is accomplished by having the chip selected and 
the write enable input HIGH. Data stored in the location 
specified by the address inputs is read out and appears on 
the data output inverted. . 

Input 

CS WE 

H X 

L L 

L L 

L H 

H = HIGH 
L=LOW 

01 

X 

L 

H 

X 

MODE SELECT TABLE 

Oata~tput 
Status DO (tn+ 1) Mode 

Output Disabled No Selection 

Inverted/ Disabled * Write '0' 

Inverted/Disabled* , Write '1' 

Selected Bit Read (Inverted) 

*Inverted = -1 Devices 
Disabled = All Other Devices 

X = Don't Care 

PRODUCT SELECTOR GUIDE 

Open Collector STO Am27LS01A Am27LS01 Am27LS01A Am27LS01 
Part Number Write Transparent Am27LS01-1 Am27LS01-1 

Three-State STO Am27LSOOA Am27LSOO Am27LSOOA Am27LSOO 
. Part Number Write Transparent Am27LSOO-1 Am27LSOO-1 

Access Time 35 ns 45 ns 55 ns 

Temperature Range C C M M 
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CONNECTION DIAGRAM 
Top View 
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*Same pinouts apply to both Ceramic DIP and Flatpack. 

Note: Pin 1 is marked for orientation. 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMO standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

AM27LSOO 

C. Package Type 
D. Temperature Range 
E., Optional Processing 

i ..... , -----E. OPTIONAL PROCESSING 
Blank = Standard Processing 

B = Burn-in 

L-________ D. TEMPERATURE RANGE 
C = Commercial (0 to + 70°C) 

L--------------C. PACKAGE TYPE 
P = 16-Pin Plastic DIP (PD 016) 
D = 16-Pin Ceramic DIP (CD 016) 
F = 16-Pin Flatpak (CF 016) 
L = 20-Pin Ceramic Leadless Chip Carrier (CL 020) 

'------------------B. SPEED OPTION 

AM27LSOO 

'---A. DEVICE NUMBER/DESCRIPTION 
Am27LSOO/27LSOO-1 Series 
Three-State Bipolar RAMs 
Am27LS01/27LS01-1 Series 
Open-Collector Bipolar RAMs 

Valid Combinations 

AM27LSOOA 

AM27LSOO-1 

AM27LS01 

AM27LS01A 

AM27LS01-1 

PC, PCB, 
DC, DCB, 
FC, FCB, , 
LC, LCB 

A = 35 ns (T AA) 
Blank = 45 ns (T AAl 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMO 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMO's standard military grade 
products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by 
a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

AM27LS01 A .£.. .b. 

L E. LEAD FINISH 
A ~ Hot Solder DIP 
C = Gold 

D. PACKAGE TYPE 
E = 16-Pin Ceramic DIP (CD 016) 
F - 16-Pin Flatpack (CF 016) 
2 = 20-Pin Ceramic Leadless Chip Carrier (CL 020) 

L..-------------C. DEVICE CLASS 
IB = Class B 

'------------------B. SPEED OPTION 

AM27LSOO 

L....-- A. DEVICE NUMBER/DESCRIPTION 
Am27LSOO/27LSOO-1 Series 
Three-State Bipolar RAMs 
Am27LS01/27LS01-1 Series 
Open-COllector Bipolar RAMs 

Valid Combinations 

AM27LSOOA 

AM27LSOO-1 

AM27LS01 

AM27LS01A 

AM27LS01-1 

IBEA. 
IBFA, 
IB2C 

A = 45 ns (TAA) 
Blank = 55 ns (T Ml 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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ABSOLUTE MAXIMUM RATINGS ' OPERATING RANGES 
Storage Temperature ........... , ................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ........................................ 0 to + 75°C 

Power Applied .................................. -55 to + 125°C Supply Voltage ......................... +4.75 V to + 5.25 V 
Supply Voltage to ground potential Military (M) Devices 

(Pin16 to PinS) continuous ..•............ -0.5 V to +7.0 V Temperature ................................... -55 to + 125°C 
DC Voltage Applied to Outputs 

Supply Voltage ................................ + 4.5 to + 5.5 V 
for High Output State ••.......••...... -0.5 V to+ VCCmax 

DC Input Voltage ...............•.......•.••.•.. -0.5 V to + Vcc 
Operating ranges define those limits between which the Output Current, into Outputs ..•.........•.....•••.•....... 30 rnA 

DC Input Current ......•.•...•....•.•........ -30 rnA to + 5 rnA functionality of the device is guaranteed. 

Stresses above those listed under ABSOLUTE MAXIMUM See Note 4 

RA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum -ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Parameter Parameter Typ. 
Symbol Description Test Conditions Min. (Note 1) Max. Units 

VOH Output HIGH Voltage Vcc= Min., IOH =-5.2 rnA I COM'L 
2.4 3.2 Volts (Note 2) VIN = Vlf.! or VIL IOH=-2.0 rnA I MIL 

VOL Output LOW Voltage Vcc- Min., IOl= 16 rnA 0.3 0.45 Volts 
VIN .. VIH or Vil 

VIH Input HIGH Level Guaranteed input logical HIGH voltage for all inputs 2.0 Volts (Note 3) 

Vil Input LOW Level Guaranteed input logical LOW voltage for all inputs 0.8 Volts (Note 3) 

III Input LOW Current Vec = Max., VIN = 0.40, V -0.030 -0.25 rnA 

IIH Input HIGH Current Vec - Max., VIN = 2.7 V <1 20 !lA 
Ise Output Short Circuit Vee = Max., VOUT" 0.0 V -20 -30 -60 rnA (Note 2) Current 

All inputs - GND I "A" version 60 115 
lee Power Supply Current rnA 

Vee" Max. I Standard 55 70 

Vel Input Clamp Voltage Vee" Min., liN = -18 rnA -0.850 -1.2 Volts 

~ = VIH or VWf!. = Vil 0 30 !lA 
leEX Output Leakage Current VOUT-2.4 V 

~ - VIH or VWf!. = Vil I (Note 2) -30 0 !lA VOUT - 0.4 V, Vee" Max. 

Notes: 1. Typical limits are at VCC = 5.0V and T A = 25°C. 
2. This applies to three-state devices only. 
3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do 

not attempt to test these values without suitable equipment. 
4. Operating Specification with adequate time for temperatur e stabilization and transverse air flow exceeding 400 linear feet per 

minute. Conformance testing performed instantaneously where T A = T c= T J OJA = 44 - 59° c/w (with moving air) for ceramic 
DIPs.OJC co 10- 17° c/w for flatpack or leadless chip carriers. 

* See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST* SWITCHING TEST KEY TO SWITCHING 
CIRCUIT WAVEFORM WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILL BE 
STEADY STEADY ---

TEST POINT 
?-O----VCC 

~:~- -- MAY CHANGE WILLBE 
~ 

~ 
FROM H TO L 

CHANGING 

3O(){l 
FROM H TO L 

GND 10'l0 
10'l!0 

FROM <1Ona f-- - E JIJJJJ MAY CHANGE 
WILLBE 

OUTPUT 

"I 
CHANGING 3,OVp-p ~ 

:L~ 
FROM L TOH FROM L TO H 

6000 1'10'l0 -GND --- DON'T CARE; CHANGING; 

TWOOO030 ANVCHANQE STATE 

~ 
PERMITTED UNKNOWN 

TC000210 
CENTER 

H DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF" STATE 

KSOOO010 

* See notes 3, 4, and 5 following Switching Characteristics table. 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 

Am27LSOOA/01A Family Am27S00/01 Family 

C Devices M Devices C Devices M Devices 

No. Parameter Parameter 
Min. Max. Min. Max. Min. Max. Min. Max. Units Symbol Description 

1 tpLH(A) Delay from Address to Output 35 45 45 55 ns 
2 tpHL(A) 

3 tPZH(CS) Delay from Chip Select (LOW) to 25 25 ,25 30 ns 
4 tpzL(CS) to Active Output and Correct Data 

5 tpZH(WE) Delay from Write Enable (HIGH) 35 45 45 55 ns 
6 tpzL(WE) to Active Output and Correct Data 

7 ts(A) Setup Time Address (Prior 0 5 0 5 ns to Initiation of Write) 

8 th(A) Hold Time Address (After 0 5 0 5 ns Termination of Write) 

9 ts(DI) Setup Time Data Input (Prior 25 30 30 35 ns to Termination of Write) 

10 th(DI) Hold Time Data Input (After 0 5 0 5 ns Termination of Write) 

11 tpw(WE) Min Write Enable Pulse Width 25 30 30 35 ns to Insure Write 

12 tpHZ(CS) Delay from Chip Select (HIGH) 25 25 25 30 ns 
13 tpLZ(CS) to Inactive Output (HI-Z) 

14 tpLZ(WE) Delay from Write Enable (LOW) 30 40 30 40 ns 
15 tpHz(WE) to Inactive Output (HI-Z) (Note 6) 

Notes: 1. Typical limits are at VCC = 5.0 V and T A = 25°C. 
2. Output is preconditioned to data in (inverted) during write to insure correct data is present on all outputs when write is terminated. 

(No write recovery glitch.) 
3. tpLH(A) and tPHL<A) are tested with S closed an d CL = 50 pF with both input and output timing referenced to 1.5 V. 
4. For open collector, all delays from write Enable(WE) 0 r Chip Select(CS) inputs to the Data Output(DOUT), tpLZ(WE), tpLZ(CS), 

tPZL(WE) and tpZL(CS) are measured with S closed and CL = 50 pF and with both the input and output timing referenced to 1.5 V. 
5. For 3-state output, tPZH(WE) and tpZH(CS) are measured with S open, CL = 50 pF and with both the input and output timing 

referenced to 1.5 v. tpzL<WE) and tpzL<CS) are measured with S closed, CL = 50 pF and with both the input and output timing 
referenced to 1.5 v. tpHZ(WE) and tpHZ(CS) are measured wit!!.§. open and C~ 5 pF and are measured between the 1.5 V level 
on the input and the VOH - 500 mV level on the output. TpLZ(WE) and TpLZ(C ) are measured with S closed and CL <; 5 pF and 
are measured between the 1.5 V level on the input and the VOL + 500 mV level on the output. 

6. Does not apply to -1 devices. 

*See the last page of the spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS 

WRITE MODE 

~R_-------------,r-------------------~~~~~~~ 
~7 ____________ ~ __________________ ~~~~~~~~ 

DO 
(l,tI-U ____________ """"LLI~ 

WF001091 

Write Cycle Timing. The cycle is initiated by an address change. After ts(A) max, the write enable may begin. The chip 
select must also be LOW for writing. Following the write pulse, th(A) max must be allowed before the address may be 
changed again. The output will be inactive (floating for the Am27LSOOAlOO) while the write enable is LOW. Ordinarily, 
the chip select should be LOW during the entire write pulse. 

READ MODE 

AOO:!.~ --AOORESS;----1"---------ADDRESS k-------~~-ADDRESS 1 _________ _ 

00 

OUTPUT READ A HIGH 
DISABLEO IN ADDRESS ; 

READ A LOW IN 
ADDRESS k 

DISABLE 
OUTPUT 

ENABLE 
OUTPUT 

READAHIGH 
IN ADDRESS I 

WF001100 

Switching delays from address and chip select inputs to the data output. For the Am27LSOOAlOO, Am27LSOO-1A100-1 
disabled output is "OFF," represented by a single center line. For the Am27LS01A/01, Am27LS01-1A101-1, a disabled 
output is HIGH. 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1,-2, 3 

VOL 1, 2, 3 

VIH 1, 2, 3 

VIL 1, 2, 3 

IlL 1, 2, 3 

IIH 1, 2, 3 

ISC 1, 2, 3 

IcC 1, 2, 3 

VCL 1, 2, 3 

ICEX 1, 2, 3 

SWITCHING· CHARACTERISTICS 

Parameter Parameter 
Symbol Subgroups Symbol Subgroups 

tpLH (A) 9, 10, 11 ts (01) 9, 10, 11 

tpHL (A) 9, 10, 11 th (01) 9, 10, 11 

tpZH (CS) 9, 10, 11 tpw (WE) 9, 10, 11 

tpZL (CS) 9, 10, 11 tpHZ (CS) 9, 10, 11 

tpZH (WE) 9, 10, 11 tpLZ (CS) 9, 10, 11 

tPZL (WE) 9, 10, 11 tpLZ (WE) 9, 10, 11 

ts (A) 9, 10, 11 tpHZ (WE) 9, 10, 11 

th (A) 9, 10, 11 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STO-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMO's option. 
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Am27LS02/27LS03 
64-Bit Low-Power Inverting-Output Bipolar RAM 

DISTINCTIVE CHARACTERISTICS 

• Fully decoded 16 word x 4-bit low-power Schottky 
RAMs 

• Low Power 
• Internal ECL circuitry for optimum speed/power perfor­

mance over voltage and temperature 

• Output preconditioned during write to eliminate write 
recovery glitch 

• Available with open·collector outputs (Am27LS02) or 
with three-state outputs (Am27LS03) 

• Pin-compatible replacements for 74LS289, (use 
Am27LS02); for 74LS189, (use Am27LS03) 

GENERAL DESCRIPTION 

The Am27LS02 and Am27LS03 are 64-bit RAMs built using 
Schottky diode clamped transistors in conjunction with 
internal ECL circuitry and are ideal for use in scratch pad 
and high-speed buffer memory applications. Each memory 
is organized as a fully decoded 16·word memory of 4 bits 
per word. Easy memory expansion is provided by an active 
LOW chip select (CS) input and open-collector OR tieable 
outputs (Am27LS02) or three-state outputs (Am27LS03). 

An active LOW Write line (WE) controls the writing/reading 
operation of the memory. When the chip select and write 
lines are LOW the information on the four data inputs Do to 

BLOCK DIAGRAM 
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03 is written into the addressed memory word and precon­
ditions the output circuitry so that correct data is present at 
the outputs when the write cycle is complete. This precon­
ditioning operation insures minimum write recovery times by 
eliminating the "write recovery glitch." 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the four inverting outputs 00 to 03. 
During the writing operation or when the chip select line is 
HIGH the four outputs of the memory go to an inactive high­
impedance state. 

MODE SELECT TABLE 

Input 

CS WE 

L 

L 

H 

H = HIGH 
L=LOW 

L 

H 

X 

X = Don't Care 

Data Outp~ 
Status 00 - 03 Mode 

Output Disabled Write 

Selected Word Read (Inverted) 

Output Disabled Deselect 

PRODUCT SELECTOR GUIDE 

Access Time 55 ns . 65 ns 

ICC 35 mA 38 mA 

Temperature Range C M 

Open Collector Am27LS02 

Three-State Am27LS03 

Rev, Amendment 
A /0 
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CONNECTION DIAGRAM 
Top View 

cs Ao NC vcc A1 

Ao vee 

cs At 
WE A2 

We A2 

°0 A3 
00 A3 

00 03 
00 Da 

OJ °1 NC 
0 1 

0, O2 
01 Os 

GNO 0; 
NC 02 OND NC °2 CDOOO831 

CDOOO891 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

DO 0, 02 ~ 

A, 

~ 
A3 00 Oi ~ °3 

LS000211 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of: A. Device Number 

AM27LS02 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

i 
L.... ----- E. OPTIONAL PROCESSING 

Blank = Standard processing 
B = Burn-in 

L..-________ D. TEMPERATURE RANGE 

C = Commercial (0 to + 75°C) 

'--------------C. PACKAGE TYPE 
P = 16-Pin Plastic DIP (PD 016) 
C = 16-Pin Ceramic DIP (CD 016) 

B. SPEED OPTION 
Not Applicable 

'---- A. DEVICE NUMBER/DESCRIPTION 
Am27LS02 
Low-Power, Open Collector, Inverting-Output Bipolar RAM 
Am27LS02 
Low-Power, Three-State, Inverting-Output Bipolar RAM 

Valid Combinations 

AM27LS02 I PC, PCB, 
AM27LS03 I DC, DCB 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) products· are 
processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, or surface 
treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

AM27LS03 t ..... -----E. LEAD FINISH 
A = Hot Solder DIP 
C= Gold 

'---------D. PACKAGE TYPE 
E = 16-Pin Ceramic DIP (CD 016) 
F = 16-Pin Ceramic Flatpack (CF 016) 
2 = 20-Pin Ceramic leadless Chip 

Carrier (Cl 020) 

'-------------C. DEVICE CLASS 
/B ~ Class B 

- A. DEVICE NUMBER/DESCRIPTION 
Am27LS02 

B. SPEED OPTION 
Not Applicable 

low-Power, Open-Collector, Inverting·Output Bipolar RAM 
Am27LS03 
low-Power, Three-State, Inverting-Output Bipolar RAM 

Valid Combinations 

M27LS02 I IBEA, 
1----------1 IBFA 

AM27LS03 I IB2C 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 

3-80 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 

Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ........................................ O to + 75°C 

Power Applied .................................. -55 to + 125°C Supply Voltage ......................... +4.75 V to + 5.25 V 
Supply Voltage ................................. -0.5 V to + 7.0 V Military (M) Devices 
DC Voltage Applied to Outputs ....... -0.5 V to + VCC Max. Temperature ................................... -55 to + 125°C 
DC Input Voltage .............................. -0.5 V to '+ 5.5 V Supply Voltage ............................ + 4.5 V to + 5.5 V 
Output Current into Outputs ............................... 20 mA 
DC Input Current ............................. -30 mA to + 5 mA 

Operating ranges define those limits between which the 
Stresses above those listed under ABSOLUTE MAXIMUM functionality of the device is guaranteed. 
RA TINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 

See Note 5 maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Parameter Parameter 
Am27LS02/27LS03 

Symbol Description Test Conditions Min. Typ. Max. Units 

VOH Output HIGH VcC- Min., IOH--5.2 mA COM'L 
Volts 2.4 3.2 (Note 2) Voltage VIN - VIH or Vil IOH --2.0 mA MIL 

Output LOW VCC- Min., IOl-8 mA 350 450 
VOL mV Voltage VIN - VIH or Vil IOl-10 mA 380 500 

Guaranteed Input Logical HIGH COM'L 2.0 
VIH Input HIGH Level Voltage for All Inputs (Note 3) MIL 2.1 Volts 

Guaranteed Input Logical LOW COM'L 0.8 
Vil Input LOW Level Voltage for All IriP!lts (Note 3) MIL 0.8 

Vee-Max., WE, 00-03, Ao-A3 -15 -250 
III Input LOW Current 

VIN - 0.40 V ~ -30 -250 
pA 

IIH 
Input HIGH 

Vee - Max., VIN - 2.7 V 0 10 pA 
Current 

ISC Output Short Vee" Max., -20 -45 -90 (Note 2) Circuit Current Your co 0.0 V (Note 4) 
mA 

Power Supply All Inputs - GNO COM'L 30 35 
ICC Current VCC-Max. MIL 30 38 

VCl 
Input Clamp VCC .. Min., IIN--18 mA -0.85 -1.2 Volts Voltage 

~ co VIH or VW'!;-Vll 0 40 
ICEX 

Output Leakage Vour" 2.4 V, VCC - Max. 
pA Current ~ .. VIH or VW'!; - Vil 

Vour co 0.4 V, Vee - Max. (Note 2) -40 0 

Notes: 1. Typical limits are at VCC = 5.0 V and T A'" 25°C. 
2. This applies to three-state devices only. 
3. These are absolute voltages with respect to device ground pin and include all overshoots due to system andlor tester noise. Do 

not attempt to test these values without suitable equipment. 
4. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
5. Operating specifications with adequate time for temperature stabilization and transverse air flow exceeding 400 linear 

feet per minute. Conformance Testing performed instantaneously where T A .. TC ... T J. 
(}JA ~ 50°9w (with moving air) for ceramic DIPs. 
8JC ~ 10- 17°9w for flatpack' and leadless chip carrier. 

*See the last page of this spec' for Group A Subgroup Testing information. 
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SWITCHING TEST SWITCHING TEST KEY TO· THE SWITCHING 

CIRCUIT WAVEFORM WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILLBE 
STEADY STEADY ---

VCC~o--

1W~~_ -- MAY CHANGE WILL BE -
\~K 

FROM H TOL CHANGING 
R1 FROM H TOL 

eooo 
GND 1K 

OUTPUT <lOns r-- -~ - MAY CHANGE 
WILL BE 

eel 
3.0Vp-p ~1IO'Irr FROM L TOH 

CHANGING 
FROM L TOH 

R2 
12000 1~ -~1~ GND -- DON'TCARE; CHANGING; 

~ TWOOO030 ANY CHANGE STATE 
PERMITTED UNKNOWN 

TCOO0200 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF"STATE 

KSOOO010 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 

Am27LS021 Am27LS03 

C Devices M Devices 

Parameter Parameter 
No. Symbol Description Min. Max. Min. Max. Units 

1 tPLH(A) 
Delay from Address to Output 55 65 ns 

2 tpHdA) 

3 tpZH(~) Delay from Chip Select (LOW) to Active 30 35 ns 
4 tpzdCS) Output and Correct Data 

5 tPZH(WE) Delay from Write Enable (HIGH) 
to Active Output and Correct Data 30 35 ns 

6 tpzdWE) (Write Recovery • See Note 1) 

7 ts(A) Setup Time Address (Prior to' Initiation of Write) 0 0 ns 

8 theA) Hold Time Address (After Termination of Write) 0 0 ns 

9 ts(DI) Setup Time Data Input (Prior to Termination of Write) 45 55 ns 

10 th(DI) Hold Time Data Input (After Termination of Write) 0 0 ns 

11 tpw~) Min Write Enable Pulse Width to Insure Write 45 55 ns 

12 tpHZ(~) Delay from Chip Select (HIGH) to 30 35 ns 
13 tpLZ(~) Inactive Output (HI-Z) 

14 tpLZ(WE) Delay from Write Enable (LOW) 
30 35 ns 

15 tPHZ(WE) to Inactive Output (HI-Z) 

Notes: 1. Output is preconditioned to data in (inverted) during write to insure correct data is present on all outputs when write is tern:'inated. 
(No write recovery glitch.) 

2. tpLH(A) and tpHLCA) are tested with 81 closed and CL = 30 pF with both input and output timing referenced to 1.5 V. 
3. For o~ collector, all delays from Write Enable (WE) or Chip 8elect (CS) inputs to the Data Output (DOUT), tpLZ(WE), tPLZ(CS), 

tpzLCWE) and tpzLCCS) are measured with 81 closed and CL = 30 pF and with both the input and output timing referenced to 1.5 V. 
4. For 3-state output, tPZH(WE) and tpZH(CS) are measured with 81 open, CL = 30 pF and with both the input and output timing 

referenced to 1.5 V. tpzLCWE) and tpzLCCS) are measured with 81 closed, CL = 30 pF and with both the input and output timing 
referenced to 1.5 V. tpHZ(WE) and tPHZ(CS) are measured with 81 open and CL < 5 pF and are measured between the 1.5 V level 
on the input to the VOH -500 mV level on the output. tpLZ(WE) and tPLZ(CS) are measured with 81 closed and CL < 5 pF and are 
measured between the 1.5 V level on the input and the VOL + 500 mV level on the output. 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS 

ADDRESS l: 
Ao-3 -------1-,"'-

~1.5V 
IhW 

iW ----------41\~l\k-\\r\\~+\\~\-----I--------- 1.5V 

WF001110 

Write Mode 

Write Cycle TIming. The cycle is initiated by an address change. After ts(A)min, the write enable may begin. The chip 
select must also be LOW for writing. Following the write pulse, th(A)min must be allowed before the address may be 
changed again. The output will be inactive (floating for the Am27LS03) while the write enable is (WE) LOW. 

~~ ::~ __ ~ __ ~ __ I __ ~'~ ______________ ~ __ ~ __ ' ______________ '~ ________ ~ __ ~ __ ' ___________ I~V 

~~--, _---""r-;.u..u..ll;J-+--~~~~-~~::f~:~JE5.~-:~~~;~iaU}~~-;~J _ uv 

------------------ ------------OUTPUT READ A HIGH 
IlISMLE "'_I _ALOW", _. 

Read Mode 

RIAOAHIOH 
"'~~I 

DlU8l.E 
OUTPUT 

WF001200 

Switching delays from address and chip select inputs to the data output. For the Am27LS03 disabled output is 
"OFF", represented by a single center line. For the Am27LS02, a disabled output is HIGH. 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1,2, 3 

VOL 1, 2, 3 

V,H 1, 2, 3 

V,l 1, 2, 3 

I,l 1, 2, 3 

I'H 1, 2, 3 

ISC 1, 2, 3 

Icc 1, 2, 3 

VCl 1, 2, 3 

ICEX 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter Parameter 
No. Symbol Subgroups No. Symbol Subgroups 

1 tplH(A) 
9, 10, 11 9 ts(OI) 9, 10, 11 

2 tpHLCA) 

3 tpZH(CS) 

tpzLCCS) 
9, 10, 11 10 th(OI) 9, 10, 11 

4 

5 tpZH(WE) 
tpw(WE) 9, 10, 11 11 9, 10, 11 

6 tpZl(WE) 

12 tpHZ(CS) 
7 ts(A) 9, 10; 11 

tpLZ(CS) 
9, 10, 11 

13 

14 tpLZ(WE) 
B theA) 9, 10, 11 9, 10, 11 

15 tPHZ(WE) 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STO-BB3, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMO's option. 
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Am27S02/27S03 
64-Bit Inverting-Output Bipolar RAM 

DISTINCTIVE CHARACTERISTICS 

• Fully decoded 16 word x 4-bit low-power Schottky 
RAMS 

• Ultra-Fast "A" Version: Address access time 25ns 
• Internal ECL circuitry for optimum speed/power perfor­

mance over voltage and temperature 

• Output preconditioned during write to eliminate write 
recovery glitch 

• Available with open-collector outputs (Am27S02/02A) 
or with three-state outputs (Am27S03/03A) 

• Pin-compatible replacements for 3101A, 74S289, (use 
Am27S02A102); for 74S189, (use Am27S03A103) 

GENERAL DESCRIPTION 

The Am27S02/02A and Am27S03/03A are 64-bit RAMs 
built using Schottky diode clamped transistors in conjunc­
tion with internal ECL circuitry and are ideal for use in 
scratch pad and high-speed buffer memory applications. 
Each memory is organized as a fully decoded 16-word 
memory of 4 bits per word. Easy memory expansion is 
provided by an active LOW chip select (CS) input and open 
collector OR tieable outputs (Am27S02/02A) or three-state 
outputs (Am27S03/03A). Chip selection for large memory 
systems can be controlled by active LOW output decoders 
such as the Am74S138. 

An active LOW Write line (WE) controls the writing/reading 
operation of the memory. When the chip select and write 

BLOCK DIAGRAM 
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lines are LOW the information on the four data inputs DO to 
03 is written into the addressed memory word and precon­
ditions the output circuitry so that correct data is present at 
the outputs when the write cycle is complete. This precon­
ditioning operation insures minimum write recovery times by 
eliminating the "write recovery glitch." 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the four inverting outputs 00 to 03. 

During the writing operation or when the chip select line is 
HIGH the four outputs of the memory go to an inactive high 
impedance state. 

MODE SELECT TABLE 

Input 

CS WE 
L 

L 

H 

H=HIGH 
L=LOW 

L 

H 

X 

X = Don't Care 

Data OutPl!L 
Status 00 - 03 Mode 

Output Disabled Write 

Selected Word Read (Inverted) 

Output Disabled Deselect 

PRODUCT SELECTOR GUIDE 

Access Time 25 ns 30 ns 35 ns 50 ns 

Icc 100 mA 105 mA 100 mA 105 mA 

Temperature C M C M Range 

Open Collector Am27S02A Am27S02A Am27S02 Am27S02 

Three-State Am27S03A Am27S03A Am27S03 Am27S03 

~ Amendment 
10 
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CONNECTION DIAGRAM 
Top View 

cs Ao NC VCC A1 
Ao vee 

cs At 

we A2 
WE A2 

A3 
DO A3 

DO 

°0 °3 
00 D:I 

i53 
D1 NC 

0 , 

0, °2 
°1 ~ 

OND °2 
NC aND NC °2 ~ 

CDOOO831 
CDOOO891 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

LS000211 
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ORDERING INFORMATION 

Standard Products 

AMO standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

T'""-_____ E. OPTIONAL PROCESSING 
Blank - Standard processing 

B = Burn-in 

'""---------D. TEMPERATURE RANGE 
C '" Commercial (0 to + 70·C) 

'""-------------c. PACKAGE TYPE 
P '" 16-Pin Plastic DIP (PO 016) 
o '" 16-Pin Ceramic DIP (CD 016) 

'""----------------B. SPEED OPTION 
A = 25 ns (TAAl 

Blank = 35 ns (T AAl 

- A. DEVICE NUMBER/DESCRIPTION 
Am27S02 
Inverting·Output Open-Collector Bipolar RAM 
Am27S03 
Inverting·Output Three-State Bipolar RAM 

Valid Combinations 

Valid Combinations Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMO 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
~o obtain additional data on AMO's standard military grade 

AM27S02 

AM27S02A 

AM27S03 

AM27S03A 

PC, PCB, DC, 

DCB 

-products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

E 

1L--_____ E. LEAD FINISH 
A ~ Hot Solder DIP 
C a Gold 

I....---------D. PACKAGE TYPE 
E = 16-Pin Ceramic DIP (CD 016) 
F = 16-Pin Ceramic Flatpack (CF 016) 
2 .;, 20-Pin Ceramic Leadless Chip Carrier (CL 020) 

L-------------c. DEVICE CLASS 
/B = Class B 

~---------------B. SPEED OPTION 
A ~ 30 ns (TAAl 

Blank := 50 ns (T AA) 

- A. DEVICE NUMBER/DESCRIPTION 
Am27S02 
Inverting·Output Open-Collector Bipolar RAM 
Am27S03 
Inverting-Output Three-State Bipolar RAM 

Valid Combinations 

Valid Combinations 
Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 

AM27S02 
AM27S02A 
AM27S03 
AM27S03A 

IBEA, 
IBFA, 
/B2C 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES (See Note 5) 

Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ...••...............................•... 0 to + 75°C 

Power Applied .................................. -55 to + 125°C Supply Voltage ...............•...•...... + 475 V to + 5.25 V 
Supply Voltage ......•.........•............•... -0.5 V to + 7.0 V Military (M) Devices 
DC Voltage Applied to Outputs.: ..... -0.5 V to + VCC Max. Temperature ......•.•.................... : ..... -55 to + 125°C 
DC Input Voltage ••.••.•.•••.•.......••..•..... - 0.5 V to + 5.5 V Supply Voltage ..•.••••................•... + 4.5 V to + 5.5 V 
Output Current into Outputs ..........•......•.....•••..... 20 mA 
DC Input Current ..........•.•....•.......••. -30 mA to + 5 mA 

Operating ranges define those limits between which the 
Stresses above those listed under ABSOLUTE MAXIMUM functionality of the device is guaranteed. 
RA TINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Parameter Parameter 
2750213 

Symbol Description Test Conditions Min. Typ. Max. Units 

VOH Output HIGH VCC· Min., IOH--5.2 rnA COM'L 
2.4 3.2 Volts (Note 2) Voltage VIN • VIH or Vil IOH --2.0 rnA MIL 

Output LOW VCC" MIN, IOl "16 rnA 350 450 
VOL mV Voltage VIN .. VIH or Vil IOl" 20 rnA 380 500 

Guaranteed Input Logical. HIGH COM'L 2.0 
VIH Input HIGH Level Voltage for All Inputs (Note 3) MIL 2.1 Volts 

Guaranteed Input Logical LOW COM'L 0.8 
Vil Input LOW Level Voltage for All Inputs (Note 3) MIL 0.8 

VCC= Max., WE, 00-03, Ao-A3 -15 -250 
III Input LOW Current 

VIN - 0.40 V ~ -30 -250 
p.A 

IIH 
Input HIGH Vcc .. Max., VIN" 2.7 V 0 10 p.A Current 

ISC Output Short VCC=Max., -20 -45 -90 (Note 2) Circuit Current Vour" 0.0 V (Note 4) 
rnA 

Power Supply All Inputs - GNO COM'L 75 100 
Icc Current VCC" Max. MIL 75 105 

VCl 
Input Clamp VCC" Min., liN =-18 rnA -0.85 -1.2 Volts Voltage 

~ - VIH or ~=Vll 0 40 
ICEX 

Output Leakage Your .. 2.4 V, Vcc" Max. 
p.A Current ~ - VIH or ViNr!." Vil 

Vour - 0.4 V, Vcc - Max. 
(Note 2) -40 0 

Notes: 1. Typical limits are at VCC = 5.0 V and T A" 25°C. 
2. This applies to three-state devices only. 
3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and lor tester noise. Do 

not attempt to test these values without suitable equipment. 
4. Not more than one output should· be shorted at a time. Duration of the short circuit should not be more than one second. 
5. Operating specifications with adequate time for temperature stabilization and transverse air flow exceeding 400 linear feet per 

minute. Conformance Testing performance instantaneously where TA" TC = TJ. 
()JA ~ 50 °C/W (with moving air) for Ceramic DIP. 
()JA ~ 10-17°C/W for flatpack and lead less chip carrier. 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST SWITCHING TEST KEY TO THE SWITCHING 

CIRCUIT WAVEFORM WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILL BE 
STEADY STEADY ---

VCC~O---
3.0V~ '. MAY CHANGE WlllBE 

GN~d: 
~ 

~ 
FROM H TO L CHANGING 

Rl FROM HTO L 
30011 

~ OUTPUT <IOns f-- - • MAY CHANGE WILLBE 

~! 
3.0Vp-p Y FROML TOH CHANGING 

FROM L TO H 

R2 
60011 10'l -""' ~10'l GND --- DON'T CARE: CHANGING: 

~ TWOOO030 ANY CHANGE STATE 
PERMITTED UNKNOWN 

TCOOO170 

H 
CENTER 

DOES NOT LINE ISHIGH 
APPLY IMPEDANCE 

"OFF"STATE 

KSOOO010 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 

Am27S02A13A Am27S02/3 
A A STO STO 

C Devices M Devices C Devices M Devices 
Parameter Parameter 

No. Symbol Description Min. Max. Min. Max. Min. Max. Min. Max. Units 
1 tpLH(A) 

Delay from Address to Output 25 30 35 50 ns 
2 tpHdA) 

3 tpZH(~) Delay from Chip Select (LOW) to 15 20 17 25 ns 
4 tpzd~) Active Output and Correct Data 

5 tpZH~) Delay from Write Enable (HIGH) 
to Active Output and Correct Data 20 25 35 40 ns 

6 tpzdWE) (Write Recovery- See Note 1) 

7 ts(A) Setup Time Address 0 0 0 0 ns (Prior to Initiation of Write) 

8 th(A) Hold Time Address 0 0 0 0 ns (After Termination of Write) 

9 ts(DI) Setup Time Data Input 20 25 25 25 ns (Prior to Termination of Write) 

10 th(DI) Hold Time Data Input 0 0 0 0 ns (After Termination of Write) 

11 tpw~) MIN Write Enable Pulse Width 20 25 25 25 ns to Insure Write 

12 tpHZ(~) Delay from Chip Select (HIGH) 15 20 17 25 ns 
13 tPLZ(CS) to inactive Output (HI-Z) 

14 tpLZ(WE) Delay from Write Enable (LOW) 20 25 25 35 ns 
15 tpHZ(WE) to Inactive Output (HI-Z) 

Notes: 1. Output is preconditioned to data in during write to insure correct data is present on all outputs when write is terminated. (No write 
recovery glitch.) 

2. tpLH(A) and tpHLfA) are tested with Sl closed and CL = 30 pF with both input and output timing referenced to 1.S V. 
3. For o~ collector, ~ delays from Write Enable (WE) or Chip Select (CS) inputs to the Data Output (DOUT), tPLZ(WE), tpLZ(CS), 

tpzdWE) and tpzdCS) are measured with Sl closed and CL = 30 pF and with both the input and output timing referenced to 1.S V. 
4. For 3-state output, tPZH(WE) and tPZH(CS) are measured with Sl open, CL = 30 pF and with both the input and output timing 

referenced to 1.S V. tpzLfWE) and tpzLfCS) are measured with Sl closed, CL = 30 pF and with both the input and output timing 
referenced to 1.5 V. tPHZ(WE) and tPHZ(CS) are measured with Sl open and CL < S pF and are measured between the 1.S V level 
on the input to the VOH - SOD mV level on the output. tpLZ(WE) and tPLZ(CS) are measured with Sl closed and CL < S pF and are 
measured between the 1.S V level on the input .and the VOL + SOD mV level on the output. 

*See the last page of this spec for Group A Subgroup Testing information. 

I 
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SWITCHING WAVEFORMS 

AOO::~ ---------;EI--IS-CA-l-_-----I-PW-CW-E--l_---I~HHlflhCHAlffl'HHHlI-I- 1.5V 

wr ------------\-\-\l\Tc\\-l\H'\Yr+-----I---______ 1.5V 
LH \ \\ \ 

WFOOlll0 

Write Mode 

Write Cycle Timing. The cycle is initiated by an address change. After ts(A)min, the write enable may begin. The chip 
select must also be LOW for writing. Following the write pulse, th(A)min must be allowed before the address may be 
changed again. The output will be inactive (floating for the Am27S03A103) while the write enable is (WE) LOW. 

~~--AIlORUSi 

f 

ADOIIESSk l AIIORESSI 15V 

a--'~ ~~fd 
15V 

~ ;J 
~-l --OUIM IWDAHIGH IlEADALOI. DlSAlLE EIWUi IlEADAHIGIt DISABlE 

DISABlE .AIlORUS) ADOIIOSk OUIM OUIM .oIIIOIIESSl OUIM 

WFOO1200 

Read Mode 

Switching delays from address and chip select inputs to the data output. For the Am27S03A103 disabled output is 
"OFF", represented by a single center line. For the Am27S02A102, a disabled output is HIGH. 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1, 2, 3 

VOL 1, 2, 3 

VIH 1, 2, 3 

VIL 1, 2, 3 

IlL 1, 2, 3 

IIH 1, 2, 3 

IsC 1, 2, 3 

Icc 1, 2, 3 

VCL 1, 2, 3 

'CEX 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter Parameter 
No. Symbol Subgroups No. Symbol Subgroups 

1 tpLH(A) 
9, 10, 11 9 ts(OI) 9, 10, 11 

2 tpHL<A) 

3 tpZH(CS) 

tpzL<CS) 
9, 10, 11 10 th(OI) 9, 10, 11 

4 

5 tpZH(WE) 
tpw(WE) 9, 10, 11 11 9, 10, 11 

6 tpZL(WE) 

7 ts(A) 9, 10, 11 12 tpHZ(CS) 9, 10, 11 

13 tPLZ(CS) 

B th(A) 9, 10, 11 14 tpLZ(WE) 9, 10, 11 

15 tPHZ(WE) 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STO-BB3, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMO's option. 
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Am27LS06/27LS07 
64-Bit Low-Power Noninverting-Output Bipolar RAM 

DISTINCTIVE CHARACTERISTICS 

• Fully decoded 16·word x 4·bit low power Schottky 
RAMs 

• Internal ECL circuitry for optimum speed/power perlor­
mance over voltage and temperature 

• Output preconditioned during write to eliminate the write 
recovery glitch 

• Available with three-state outputs (Am27LS07) or with 
open collector outputs (Am27LS06) 

• Electrically tested and optically inspected die for the 
assemblers of hybrid products 

GENERAL, DESCRIPTION 

The Am27LS06 and Am27LS07 are 64-bit RAMs built using 
Schottky diode clamped transistors in conjunction with 
internal ECL circuitry and are ideal for use in scratch pad 
and high-speed buffer memory applications. Each memory 
is organized as a fully decoded 16-word memory of 4 bits 
per word. Easy memory expansion is provided by an active 
LOW chip select (CS) input and open collector OR tieable 
outputs or three-state outputs. 

An active LOW Write line (WE) controls the writing/reading 
operation of the memory. When the chip select and write 
lines are LOW the information on the four data inputs Do to 

BLOCK DIAGRAM 

B0000560 

03 is written into the addressed memory word and precon­
ditions the output circuitry so that correct data is present at 
the outputs when the write cycle is complete. This precon­
ditioning operation insures minimum write recovery times by 
eliminating the "write recovery glitch." 

Reading is perlormed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the four noninverting outputs 00 to 03. 

During the writing operation or when the chip select line is 
HIGH the four outputs of the memory go to an inactive high 
impedance state. 

MODE SELECT TABLE 

Input 

CS 

L 

L 

H 

H=HIGH 
L=LOW 

WE 

L 

H 

X 

X = Don't Care 

Data Output 
Status 00-3 Mode 

Output Disabled Write 

Selected Word Read 

Output Disabled Deselect 

PRODUCT SELECTOR GUIDE 

Access Time 55 ns 65 ns 

Icc 35 rnA 38 rnA 

Temperature Range C M 

Open Collector 27LS06 

Three-State 27LS07 
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CONNECTION DIAGRAM 
Top View 

DIPs* 

Ci Ao NC Vee Al 

Ao vee 

cs A, WE ~ 

we A2 
Do Aa 

DO A3 
OQ D:. 

°0 DJ 
0, He 

0, °3 

0, 02 
0, 03 

GND °2 
HC GND He 02 ~ 

CDOOO870 
CDOOO841 

*Also available in 16·Pin Flatpack. Connections identical to DIPs. 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

Ci Do 0, D2 D3' WE 
Ao 
A, 

RAM 
~ 18Wx48 

A3 
°0 0, ~ °3 

LS000311 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

AM27LS06 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

p 

i 
1-. -----E. OPTIONAL PROCESSING 

Blank = Standard processing 
B" Burn-in 

'----------D. TEMPERATURE RANGE 
C .. Commercial (0 to + 75°C) 

'--------------c. PACKAGE TYPE 
p .. 16-Pin Plastic DIP (PD 016) 
D .. 16-Pin Ceramic DIP (CD 016) 

B. SPEED OPTION 
Not Applicable 

- A. DEVICE NUMBER/DESCRIPTION 
Am27LS06 
Low-Power, Open-Collector, Noninverting-Output Bipolar RAM 
Am27LS07 . 
Low-Power, Three-State, Noninverting-Output Bipolar RAM 

Valid Combinations 

AM27LS06 I PC, PCB, 
AM27LS07 I DC, DCB 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL·STD·883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL·STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A_ Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

AM27 S07 

iL-_____ E. LEAD FINISH 
A - Hot Solder DIP 
C- Gold 

'----------D. PACKAGE TYPE 
E -16-Pin Ceramic DIP (CD 016) 
F - 16-Pin Ceramic Flatpack (CF 016) 
2 - 20-Pin Ceramic Leadless Chip Carrier (CL 020) 

L....-----------C. DEVICE CLASS 
/B - Class B 

'---A. DEVICE NUMBER/DESCRIPTION 
Am27LS06 

B. SPEED OPTION 
Not Applicable 

Low-Power, Open-Collector, Noninverting-Output Bipolar RAM 
Am27 LS07 
Low-Power, Three-State, Noninverting-Output Bipolar RAM 

Valid Combinations 

AM27LS06 I /BEA, 

I---A-M-27-L-SO-7------i' ~~~~' 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 

Storage Temperature ., ................ ~ ......... -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ........................................ 0 to + 75°C 

Power Applied .................................. -55 to + 125°C Supply Voltage ......................... + 4.75 V to + 5.25 V 
Supply Voltage ................................. -0.5 V to + 7.0 V Military (M) Devices 
DC Voltage Applied to Outputs ....... -0.5 V to +VCC Max. Temperature ................................... - 55 to + 125°C 
DC Input Voltage .............................. -0.5 V to + 5.5 V Supply Voltage ............................ + 4.5 V to + 5.5 V 
Output Current into Outputs ............................... 20 mA 
DC Input Current ............................ -30 mA to + 5 mA 

Operating ranges define those limits between which the 
Stresses above those listed under ABSOLUTE MAXIMUM functionality of the device is guaranteed. 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 

See Note 5 maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Parameter Parameter 
Am27LS06! Am27LS07 

Symbol Description Test Conditions Min. Typ. Max. Units 

VOH Output HIGH Vec" Min., IOH=-5.2 mA COM'L 
2.4 3.2 Volts (Note 2) Voltage VIN = VIH or Vil IOH --2.0 rnA MIL 

Output LOW Vee = Min., IOl"8 mA 350 450 
VOL mV Voltage VIN = VIH or Vil IOl-10 mA 380 500 

Guaranteed Input Logical HIGH COM'L 2.0 
VIH Input HIGH Level Voltage for All Inputs (Note 3) MIL 2.1 Volts 

Guaranteed Input Logical LOW COM'L 0.8 
Vil Input LOW Level Voltage for All Inputs (Note 3) MIL 0.8 

Vee=Max., WE, 00-03, Ao-A3 -15 -250 
III Input LOW Current VIN =0.40 V ~ -30 -250 

p.A. 

IIH Input HIGH Vee = Max., VIN == 2.7 V 0 10 p.A. Current 

ISC Output Short Vee = Max., -20 -45 -90 (Note 2) Circuit Current VOUT = 0.0 V (Note 4) 
mA 

Power Supply All Inputs = GNO COM'L 30 35 
ICC Current Vee = Max. MIL 30 38 

Vel 
Input Clamp Vee = Min., IIN--18 mA -0.85 -1.2 Volts Voltage 

~ = VIH or ~=VIL 0 40 
leEX 

Output Leakage VOUT" 2.4 V, Vee - Max. 
p.A. Current ~=VIH or ~-Vll 

VOUT = 0.4 V, Vee == Max. 
(Note 2) -40 0 

Notes: 1. Typical limits are at VCC = 5.0 V and T A = 25°C. 
2. This applies to three-state devices only. 
3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. 

Do not attempt to test these values without suitable equipment. 
4. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
5. Operating specification with adequate time for temperature stabilization and transverse air flow exceeding 400 linear 

feet per minute. Conformance testing performed instantaneously where TA == TC'" TJ. 
8JA ~ 50°9w (with moving air) for Ceramic DIP. 
8JC ~ 10- 17°9w for flatpack and leadless chip carrier. 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST SWITCHING TEST KEY TO SWITCHING 

CIRCUIT WAVEFORM WAVEFORMS 

WAVEFORIoI INPUTS OUTPUTS 

---
IoIUSTBE WILL BE 
STEADY STEADY ---

VCCO--<o---

~~- -- MAY CHANGE 
WILL BE 

-r\~ FROM H TOL CHANGING 
R1 FROM H TO L 

eooo 
GND 1O'r. 1"' 

OUTPUT _ <IOns f-- -:p JJJJff MAY CHANGE 
WILLBE 

~t 
CHANGING 

3,OVp-p Y FROM L TOH FROM L TOH 

R2 
12000 10"4 -""' ~10"4 GND -- DON'T CARE: CHANGING; 

~ TWOOOO30 ANY CHANGE STATE 
PERMITTED UNKNOWN 

TCOOO200 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF" STATE 

KSOOOO10 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 

Am27LS06! Am27LS07 
C Devices M Devices 

Parameter 
No. Symbol . Parameter Description Min. Max. Min. Max. Units 

1 tPlH(A) 
Delay from Address to Output 55 65 ns 

2 tpHdA) 

3 tpZH(~) Delay from Chip Select (LOW) to Active 30 35 ns 
4 tpzd~) Output and Correct Data 

5 tPZH(WE) Delay from Write Enable (HIGH) ( 

to Active Output and Correct Data 30 35 ns 
6 tPZl(WE) (Write Recovery-See Note 1) 

7 ts(A) Setup Time Address (Prior to Initiation of Write) 0 0 ns 

B theA) Hold Time Address (After Termination of Write) 0 0 ns 

9 ts(DI) Setup Time Data Input (Prior to Termination of Write) 45 55 ns 

10 th(DI) Hold Time Data Input (After Termination of Write) 0 0 ns 

11 tpw(WE) Min Write Enable Pulse Width to Insure Write 45 55 ns 

12 tpHZ(~) Delay from Chip Select (HIGH) to 30 35 ns 
13 tpLZ(~) Inactive Output (HI-Z) 

14 tPLZ(WE) Delay from Write Enable (LOW) 

tPHZ(WE) to Inactive Output. (HI-Z) 30 35 ns 
15 

Notes:- 1. Output is preconditioned to data in during write to insure correct data is present on all outputs when write is terminated. (No 
write recovery glitch.) 

2. tpLH(A) and tpHL<A) are tested with Sl closed and CL = 30 pF with both input and output timing referenced to 1.5 V. 
3. For open collector, all delays from Write Enable (WE) or Chip Select (CS) inputs to the Data Output (DOUT), tPLZ(WE), 

tPLZ(CS), tPZL(WE) and tPZL(CS) are measured with Sl closed and CL .. 30 pF and with both the input and output timing 
referenced to 1.5 V. 

4. For 3-state output, tpZH(WE) and tpZH(CS) are measured with Sl open, CL = 30 pF and with both the input and output timing 
referenced to 1.5 V. tpZL(WE) and tpzL(CS) are measured with Sl closed, CL = 30 pF and with both the input and output timing 
referenced to 1.5 V. tpHZ(WE) and tPHZ(CS) are measured With~ open and ~.;;; 5 pF and are measured between the 1.5 V 
level on the input to the VOH - 500 mV level on the output. tpLZ( E) and tPLZ( ) are measured with Sl closed and CL .;;; 5 pF 
and are measured between the 1.5 V level on the input and the VOL + 500 mV level on the output. 

·See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS 

"0-3 --------I'------------HHIfl'l-l'Iflf.H.HI!-I- 1.5V ADDRESS t 
,.IAI 

Wl -----------\-\-\-1r\-\\-----f-------- 1.5V 

00-3 

~O-3 

WF001110 

Write Mode 
(CS = LOW unless otherwise noted) 

Write Cycle Timing. The cycle in initiated by an address change. After ts(A)min, the write enable may begin. The chip 
select must also be LOW for writing. Following the write pulse, th(A)min must be allowed before the address may be 
changed again. The output will be inactive (floating for the Am27LS07) while the write enable is LOW. 

~E: __ ._ ADORESSI 

f"------ADO-.~ -I f -i ------l.5V 

---....--
REAOAHIGIt 
INADORESSj 

F-Wi ~~~ F,IPL,H,IA,I,1 ~ -:J 
~\\\\\\N IIII~ ~ I n _ rm ~--

REAOA LOW IN 
ADORESSk 

DISABLE 
OUTPUT 

ENABLE 
OUTPUT 

REAOAHIGH 
INADORESSI 

DISA8LE 
OUTPUT 

1.5V 

WF001210 

Read Mode 
Switching delays from address and chip select inputs to the data output. For the Am27LS07, disabled output is 
"OFF", represented by a single center line. For the Am27LS06, disabled output is HIGH. 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1, 2, 3 

VOL 1, 2, 3 

VIH 1, 2, 3 

VIL 1, 2, 3 

IlL 1, 2, 3 

IIH 1, 2, 3 

ISC 1, 2, 3. 

Icc 1, 2, 3 

VCL 1, 2, 3 

ICEX 1,2,3 

SWITCHING CHARACTERISTICS 

Parameter Parameter 
No. Symbol Subgroups No. Symbol Subgroups 

1 tpLH(A) 
9, 10, 11 9 ts(OI) 9, 10, 11 

2 tpHL(A) 

3 tpZH(CS) 9, 10, 11 10 th(OI) 9, 10, 11 

4 tpzdCS) 

5 tPZH(WE) 9, 10, 11 11 tpw(WE) 9, 10, 11 

6 tpzdWE) 

7 ts(A) 9,10, 11 
12 tpHZ(CS) 9, 10, 11 

13 tPLZ(CS) 

8 theA) 9, 10, 11 
14 tPLZ(WE) 9, 10, 11 

15 tpHZ(WE) 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STO-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMO's option. 
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Am27S06/27S07 
64-Bit Noninverting-Output Bipolar RAM 

DISTINCTIVE CHARACTERISTICS 

• Fully decoded 16-word x 4-bit low power Schottky 
RAMs 

• Internal ECL circuitry for optimum speed/power perfor­
mance over voltage and temperature 

• Output preconditioned during write to eliminate the write 
recovery glitch 

• Available with three-state outputs (Am27S07/07 A) or 
with open collector outputs (Am27S06/06A) 

• Electrically tested and optically inspected die tor the 
assemblers of hybrid products 

GENERAL DESCRIPTION 

The Am27S06/06A and Am27S07/07 A are 64-bit RAMs 
built using Schottky diode clamped transistors in conjunc­
tion with internal ECL circuitry and are ideal for use in 
scratch pad and high-speed buffer memory applications. 
Each memory is organized as a fully decoded 16-word 
memory of 4 bits per word. Easy memory expansion is 
provided by an active LOW chip select (CS) input and open 
collector OR tieable outputs or three-state outputs. 

An active LOW Write line (WE) controls the writing/reading 
operation of the memory. When the chip select and write 
lines are LOW the information on the four data inputs Do to 

BLOCK DIAGRAM 

80000560 

03 is written into the addressed memory word and precon­
ditions the output circuitry so that correct data is present at 
the outputs when the write cycle is complete. This precon­
ditioning operation insures minimum write recovery times by 
eliminating the "write recovery glitch." 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the four non inverting outputs 00 to 03. 

During the writing operation or when the chip select line is 
HIGH the four outputs of the memory go to an inactive high 
impedance state. 

MODE SELECT TABLE 

Input 

CS 

L 

L 

H 

H= HIGH 
L=LOW 

WE 

L 

H 

X 

X = Don't Care 

Data Output 
Status 00-3 Mode 

Output Disabled Write 

Selected Word Read 

Output Disabled Deselect 

PRODUCT SELECTOR GUIDE 

Access Time 25 ns 30 ns 35 ns 50 ns 

Icc 100 mA 105 mA 100 mA 105 mA 

Temperature Range C M C M 

Open Collector 27S06A 27S06 Part Number 

Three-State 27S07A 27S07 Part Number 

Rev. Amendment 
/0 
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CONNECTION DIAGRAM 
Top View 

DIPs· 

a Ao NC vee A1 

Ao vee 

cs A, WE Az 

WE A2 
Do '" DO A3 
00 ~ 

°0 °3 
D, He 

0, 03 

0, °2 
0 1 Os 

GNO ~ 
He GND NC ~ ~ 

CDOOO870 
CDOOO841 

* Also available in 16·Pin Flatpack. Connections identical to DIPs. 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

LS000312 
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ORDERING INFORMATION 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

..§.. ... I _____ E• OPTIONAL PROCESSING 
Blank ~ Standard processing 

B = Burn-in 

'----------D. TEMPERATURE RANGE 
C = Commercial (0 to + 75°C) 

L-------~--------C.PACKAGETVPE 
P = 16-Pin Plastic DIP (PO 016) 
0= 16-Pin Ceramic DIP (CD 016) 

1...----------------8. SPEED OPTION 
A = 25 ns (TAA) 

Blank = 35 ns (T AA> 

'--- A. DEVICE NUMBER/DESCRIPTION 
Am27S06 
Open-Collector, Noninverting-Output Bipolar RAM 
Am27S07 
Three-State, Noninve,rting-Output Bipolar RAM 

Valid Combinations 

Valid Combinations Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 

AM27S06 

AM27S06A 

AM27S07 

Am27S07A 

PC, PCB, 

DC, DCB 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

A 

TL-_____ E. LEAD FINISH 
A = Hot Solder DIP 
C = Gold 

'----------D. PACKAGE TYPE 
E - 16-Pin Ceramic DIP (CD 016) 
F = 16-Pin Ceramic Flatpack (CF 016) 
2 - 20-Pin Ceramic leadless Chip Carrier (Cl 020) 

'--------------C. DEVICE CLASS 
/B = Class B 

'------------------B. SPEED OPTION 
A = 30 ns (TAA) 

Blank = 50 ns (T AAl 

'---A. DEVICE NUMBER/DESCRIPTION 
Am27S06 
Open-Collector, Noninverting-Output Bipolar RAM 
Am27S07 
Three-State, Noninverting-Output Bipolar RAM 

Valid Combinations 
Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 

AM27S06 
AM27S06A 
AM27S07 
AM27S07A 

/BEA, 
/BFA, 
/B2C 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ........................................ 0 to + 75°C 

Power Applied .................................. -55 to + 125°C Supply Voltage ......................... +4.75 V to +5.25 V 
Supply Voltage ................................. -0.5 V to + 7.0 V Military (M) Devices 
DC Voltage Applied to Outputs ....... -0.5 V to + VCC Max. Temperature ................................... -55 to + 125°C 
DC Input Voltage .............................. - 0.5 V to + 5.5 V Supply Voltage ............................ + 4.5 V to + 5.5 V 
Output Current into Outputs ............................... 20 rnA 
DC Input Current ............................ ;..30 rnA to + 5 rnA 

Operating ranges define those limits between which the 
Stresses above those listed under ABSOLUTE MAXIMUM functionality of the device is guaranteed. 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 

See Note 5 maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Am27S06/27S07, 

Parameter Parameter 
27S06A/27S07 A 

Symbol Description Test Conditions Min. Typ. Max. Units 

VOH Output HIGH Vee-Min. IOH--5.2 rnA COM'L 
2.4 3.2 Volts (Note 2) Voltage VIN - VIH or Vil IOH--2.0 rnA MIL 

VOL 
Output LOW Vee-Min., IOl-16 rnA 350 450 

mV Voltage VIN - VIH or Vil IOl-20 rnA 380 500 

Guaranteed Input Logical HIGH COM'L 2.0 
VIH Input HIGH Lev.el Voltage for All Inputs (Note 3) MIL 2.1 Volts 

Guaranteed Input Logical LOW COM'L O.B 
Vil Input LOW Level Voltage for All Inputs (Note 3) MIL O.B 

Vee-Max., WE, 00-03, Ao-A3 -15 -2!)0 
III Input LOW Current VIN-0.40 V ~ -30 -250 

IJA 

IIH Input HIGH Vee - Max., VIN - 2.7 V 0 10 IJA Current 

Ise Output Short Vee-Max., -20 -45 -90 (Note 2) Circuit Current Your - 0.0 V (Note 4) 
rnA 

Power Supply All Inputs - GNO COM'L 75 100 
ICC Current Vee-Max. MIL 75 105 

Vel 
Input Clamp Vee-Min., IIN--18 rnA -0.85 -1.2 Volts Voltage 

~ - VIH or VWE-Vll 0 40 
leEX 

Output Leakage Your - 2.4 V, Vee - Max. 
IJA Current ~-VIH or VWE-Vll 

Your - 0.4 V, Vee - Max. 
(Note 2) -40 0 

Notes:. 1. Typical limits ~e at VCC - 5.0 V and T A - 25°C. 
2. This applies to three-state devices only. 
3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do 

not attempt to test these values without suitable equipment. 
4. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
5. Operating specification with adequate time for temperature stabilization and transverse air flow exceeding 400 linear 

feet per minute. Conformance testing performed instantaneously where T A = T C = T J. 
(}JA ~ 50°9w (with moving air) for· Ceramic DIP. 
(}JC ~ 10- 17°9w' for Flatpack and leadless chip carrier. 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST SWITCHING TEST KEY TO SWITCHING 

CIRCUIT WAVEFORM WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST8E WILL8E 
STEADY STEADY ---

VCC ~ 0------, 
3.0Vp-p -- MAY CHANGE WILL8E 

~~-
-
~K 

FROMH TOL 
. CHANGING . R1 FROM H TO L. 

3000 

OUTPUT .... <lans r- - E lIJUJ MAY CHANGE 
WILL8E 

~t 
CHANGING 

3.0Vp-p ~~ 
'L~ 

FROML TOH FROM L TOH 

R2 
8000 l~ -

GND -- DON'T CARE; CHANGING; 

~ TWOOO030 ANVCHANGE STATE 
PERMITTED UNKNOWN 

TCOO0201 

H 
CENTER 

DOES NOT LINE ISHIOH 
APPLY IMPEDANCE 

"OFF"STATE 

KSOOO010 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 

Am27S06A/27S07 A Am27S06/27S07 

C Devices M Devices C Devices M Devices 

No. Parameter Parameter Min. Max. Min. Max. Min. Max. Min. Max. Units Symbol Description 

1 tpLH(A) 
Delay from Address to Output 25 30 35 50 ns 

2 tpHdA) 

3 tPZH(CS) Delay from Chip Select (LOW) to 15 20 17 25 ns 
4 tpzdGS) Active Output and Correct Data 

5 tPZH(WE) Delay from Write Enable (HIGH) 
to Active Output and Correct Data 20 25 35 40 ns 

6 tpzdiM:) (Write Recovery-See Note 1 ) 

7 ts(A) Setup Time Address 0 0 0 0 ns (Prior to Initiation of Write) 

8 th(A) Hold Time Address 0 0 0 0 ns (After Termination of Write) 

9 ts(DI) Setup Time Data Input 20 25 25 25 ns (Prior to Termination of Write) 

10 th(DI) Hold Time Data Input 0 0 0 0 ns (After Termination of Write) 

11 tpw(WE) MIN Write Enable Width Pulse 20 25 25 25 ns to Insure Write 

12 tPHZ(CS) Delay from Chip Select (HIGH) 15 20 17 25 ns 
13 tPLZ(CS) to inactive Output (HI-Z) 

14 tpLZ(WE) Delay from Write Enable (LOW) 20 25 25 35 ns 
15 tpHZ(WE) to Inactive Output (HI-Z) 

Notes: 1. Output is preconditioned to data in during write to insure correct data is present on all outputs when write is terminated. (No write 
recovery glitch.) 

2. tpLH(A) and tpHdA) are tested with S1 closed and CL = 30 pF with both input and output timing referenced to 1.S V. 
3. For open collector, all delays from Write Enable (WE) or Chip Select (CS) inputs to the Data Output (DOUT), tPLZ(WE), tpLZ(CS), 

tPZL(WE) and tPZL(CS) are measured with S1 closed and CL = 30 pF and with both the Input and output timing' referenced to 1.5 V. 
4. For 3-state output, tPZH(WE) and tpZH(CS) are measured with S1 open, CL = 30 pF and with both the input and output timing 

referenced to 1.S V. tpZL(WE) and tpzdCS) are measured with S1 closed, CL = 30 pF and with both the input and output timing 
referenced to 1.S V. tPHZ(WE) and tPHZ(CS) are measured with S1 open and CL < S pF and. are measured between the 1.S V level 
on the input to the VOH - 500 mV level on the output. tpLZ(WE) and tPLZ(CS) are measured with S1 closed and CL < S pF and are 
measured between the 1.S V level on the input and the VOL + SOO mV level on the output. 

·See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS 

AOO::~ ---I-t---IHHJ~fH.HHHHJI..1.5\1 
~ 

,,(AI 

WI ------------fWtt\:+------I---------- 1.5\1 

00-3 

~O-3 )))))j ((((( 
WF001110 

Write Mode 
(CS = LOW unless otherwise noted) 

Write Cycle Timing. The cycle in initiated by an address change. After ts(A)min, the write enable may begin. The chip 
select must also be LOW for writing. Following the write pulse, th(A)min must be allowed before the address may be 
changed again. The output will be inactive (floating for the Am27S07 Al07) while the write enable is LOW. 

ADORESS ADDRESS I 
"0-3 -- ADDRESSk ADDRESS I 

a --~-----~----------~-~-~~---~------~~-------

00-3 ___ ............... w 

0U1I'UT 
DllA8l.E 

IllEADAHIGH 
IN ADDIIESS i 

READ A LOW IN 
ADDRESSk 

DISABLE 
OUTI'UT 

ENABLE 
0U1I'UT 

READAHIGH 
IN ADDRESS I 

DISABLE 
OIlTPUT 

1.&\1 

1.1\1 

WF001210 

. Read Mode 

Switching delays from address and chip select inputs to the data output. For the Am27S07 /07 A disabled output is 
"OFF", represented bya single center line. For the Am27S06A106 disabled output is HIGH. 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1, 2, 3 

VOL 1, 2, 3 

VIH 1, 2, 3 

VIL 1, '2, 3 

IlL 1, 2, 3 

IIH 1, 2, 3 

Isc 1, 2, 3 

Icc 1, 2, 3 

VCL 1, 2, 3 

ICEX 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter' Parameter 
No. Symbol Subgroups No. . Symbol Subgroups 

1 ' tpLH(A) 
9, 10, 11 9 ts(DI) 9, 10, 11 

2 tpHL(A) 

3 tPZH(CS) 9, 10, 11 10 th(DI) 9, 10, 11 

4 tpzL<CS) 

5 tPZH(WE) 
tpw(WE) 9, ,10, 11 11 9, 10, 11 

6 tpzL<WE) 

12 tPHZ(CS) 
7 ts(A) 9, 10, 11 

tPLZ(CS) 
9, 10, 11 

13 

8 th(A) 9, 10, 11 
14 tpLZ(WE) 9, 1q, 11 

15 tpHZ~) 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 10~5, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am31L01/31L01A 
64-Bit Low Power Write Transparent, Inverting Output, Bipolar RAM 

DISTINCTIVE CHARACTERISTICS 

• Standard version: Address access time 50 ns 
• Low power: IcC typically 75 mA 
• Internal ECL circuitry for optimum speed/power perfor­

mance over voltage and temperature 

• High speed 
• Fully decoded 16-word x 4-bit Schottky RAMs 

GENERAL DESCRIPTION 

The Am31L01/31L01A is comprised of 64-bit RAMs built 
using Schottky diode clamped transistors in conjunction 
with internal ECL circuitry and is ideal for use in scratch pad 
and high-speed buffer memory applications. Each memory 
is organized as a fully decoded 16-word memory of 4 bits 
per word. Easy memory expansion is provided by an active­
LOW chip select (CS) input and open-collector OR tieable 
outputs. 

An active-LOW Write line (WE) controls the writing/reading 
operation of the memory. When the chip select and write 

BLOCK DIAGRAM 

80000761 

lines are LOW, the information on the four data inputs, Do 
to 03, is written into the addressed memory word. During 
the write cycle, the outputs are active and invert the four 
data inputs, Do to 03. 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the four inverting outputs 00 to 03. 

When the chip select line is HIGH, the four outputs of the 
memory go to an inactive high-impedance state. 

MODE SELECT TABLE 

Input 
Data Output 

CS WE Status 00 - 03 Mode 

L L Data In (Inverted) Write 
L H Selected Word (Inverted) Read 
H X Output Disabled Deselect 

H = HIGH L = LOW X = Don't Care 

PRODUCT SELECTOR GUIDE 

Open Collector Am31 L01A Am31L01A Am31L01 Am31L01 (Write Transparent) 

Access Time 55 ns. 65 ns 80 ns 90 ns 

Icc 35 mA 38 mA 35 mA 38 mA 

Temperature Range C M C M 

~ Amendment 
10 
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CONNECTION DIAGRAMS 
Top View 

DIPs· 

a Ao He Vee A, 

Ao Vee 

cs At 
WE ~ 

We A2 
Do Aa 

°0 A3 
00 D:s 

°0 °3 

°3 
0 , He 

0, 

0; °2 
0 , 03 

ONO °2 
He GHO He 02 .~ 

CDOOO831 
CDOOO841 

*Also available in 16-Pin Flatpack. Connections identical to DIPs. 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

Ao
CS 00 0, 02 03 

A, 

A2 

A3 
°0 0, ~ °3 

LS000211 
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ORDERING INFORMATION 

Standard Products 

AMO standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

A 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

tL.. _____ E. OPTIONAL PROCESSING 
Blank" Standard processing 

B - Burn-in 

'----------D. TEMPERATURE RANGE 
C - Commercial (0 to + 75°C) 

L-.------------C_ PACKAGE TYPE 
P - 16-Pin Plastic DIP (PO 016) 
0 .. 16-Pin Ceramic DIP (CD 016) 

I.----------------B. SPEED OPTION 
A-55 ns (TAA> 

Blank - 80 ns (T AA> 

'--A. DEVICE NUMBER/DESCRIPTION 
Am31l01/31l01A 

AM31l01 

AM31l01A 

54-Bit Write Transparent, Inverting Output, Bipolar RAM 
(low Power) 

Valid Combinations 

PC, PCB, 
DC,DCB 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMO 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMO's standard military grade 
products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several' packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

AL..1 _____ E. LEAD FINISH 

A = Hot Solder DIP 
C = Gold 

'----------D. PACKAGE TYPE 
E = 16-Pin Ceramic DIP (CD 016) 
F = 16-Pin Flatpack (CF 016) 
2 = 20-Pin Leadless Chip Carrier (CL 020) 

'--------------C. DEVICE CLASS 
IB - Class B 

I----------------B. SPEED OPTION 
A'= 65 ns (T AA) 

Blank = 90 ns (T AA> 

'---A. DEVICE NUMBER/DESCRIPTION 
Am31L01/31L01A 
64-Bit Write Transparent. Inverting Output, Bipolar RAM 
(Low Power) 

Valid Combinations 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid AM31L01 

AM31L01A 

IBEA, 
IBFA, 
IB2C combinations. 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES (Note 3) 

Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ........................................ 0 to + 75°C 

Power Applied .................................. -55 to + 125°C Supply Voltage ......................... + 4.75 V to + 5.25 V 
Supply Voltage to Ground Potential Military (M) Devices 

(Pin 18 to Pin 8) ...............•........... -0.5 V to +7.0 V Temperature ................................... -55 to + 125°C 
DC Voltage Applied to Outputs Supply Voltage ............................ + 4.5 V to + 5.5 V 

for High Output State .................. -0.5 V to VCC Max. 
DC Input Voltage .............................. -0.5 V to +5.5 V 

Operating ranges define those limits between which the Output Current, into Outputs ........•..................... 20 mA 
DC Input Current .......................... -30 mA to + 5.0 mA 

functionality of the device is guaranteed. 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise speeified* 

Am31L01l31L01A 

Parameter Parameter 
Symbol Description Test Conditions Min. Typ. Max. Units 

Output LOW Vee· Min., IIOL-8 mA 280 450 
VOL mV Voltage V,N = V,H or V,L IIOL-mA 310 500 

Guaranteed Input Logical HIGH COM'L 2.0 
V,H Input HIGH Level Voltage for all Inputs (Note 2) MIL. 2.1 

COM'L. 
Volts 

Guaranteed Input Logical LOW 0.8 
V,L Input LOW Level Voltage for all Inputs (~ote 2) MIL. 0.6 

Vee - Max., V,N - 0.40 V 
IWE, 00- 03, Ao- A3 -30 -250 

I,L Input LOW Current 
I~ -30 -250 

pA 

I'H Input HIGH Current Vee - Max., V,N - 2.7 V 
.. 0 10 pA 

Power Supply All inputs - GNO I COM'L 25 35 
ICC mA Current Vee-Max. I MIL. 25 36 

VeL 
Input Clamp Vee-Min., I'N--18 mA -0.65 -1.2 Volts Voltage 

leEX 
Output Leakage ~ - V,H or VW£-V'L 0 40 p.A Current VOUT - 2.4 V, Vee - Max. 

Notes: 1. Typical limits are at Vee" 5.0 V and T A'" 25°C. 
2. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do 

not attempt to test these values without suitable equipment. 
3. Operating specification with adequate time for temperature stabilization and transverse air flow exceeding 400 linear 

feet per minute. Conformance testing performed instantaneously where T A ... T C = T J. 
OJA ~ 50 09w (with moving air) for Ceramic DIP. ' 
OJC ~ 10-17 09w' for Flatpack and Leadless Chip Carrier. 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST SWITCHING TEST KEY TO SWITCHING 
CIRCUIT WAVEFORM WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILLBE 
STEADY STEADY ---

VCC~o--- -- MAY CHANGE WILLBE 

3.0VH A 10'lIO -
~. FROMHTOL CHANGING 

R1 FROM H TO L 
60011 1~ 

GN~3 1~ E· OUTPUT ... <10 n. I-- - lI!Iff MAY CHANGE 
WILLBE 
CHANGING 

~i 
3.0VP'P ~1IO'iI' iL~ 

FROM L TOH 
FROM L TOH 

R2 
1300 n 1~ -GND -- DON'TCARE; CHANGING; 

~ 
TWOOO031 ANY CHANGE STATE 

PERMITTED UNKNOWN 

TCOOO172 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF" STATE 

KSOOO010 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 

Am31L01A AM31L01 
Parameter Parameter C Devices M Devices C.Devlces M Devices Units 

No. Symbol Description Min. Max. Min. Max. Min. Max. Min. Max. 
1 tpLH(A) Delay from Address to Output 55 65 80 90 ns 
2 tpHdA) 

3 tpzd~) Delay from Chip Select (LOW) to Active 30 35 60 70 ns Output and Correct Data 

tPZL(WE) 
Delay from Write Enable (HIGH) to 

4 Active Output and Correct Data . 30 35 80 100 ns 
(Write Recovery - See Note 1) 

5 ts(A) Setup Time Address (Prior to 0 0 0 0 ns Initiation of Write) 

6 th(A) Hold Time Address (After 0 0 0 0 ns Termination of Write) 

7 ts(DI) Setup Time Data Input (Prior to 45 55 60 80 ns Termination of Write) 

8 th(DI) Hold Time Data Input (After 0 0 0 0 ns Termination of Write) 

9 tpw(WE) Min. Write Enable Pulse Width 45 55 60 80 ns to Insure Write 

10 tpLZ(~) Delay from Chip Select (HIGH) to Inactive 30 35 50 60 ns Output (Hi-Z) 

11 tpLH(DI) Delay from Data In~ut to Correct 55 65 80 90 ns 
12 tpHdDI) Data Output (WE - ~ -VIU 

Notes: 1. Output is preconditioned to data in (inverted) during write to insure correct data is present on all outputs during write and after 
write is terminated. (No write recovery glitch). 

2. tpLH(A) and tpHLCA) are tested with Sl closed and CL = 30 pF with both input and output timing referenced to 1.5 V. 
3. All delays from Write Enable (WE) or Chip Select (CS) inputs to the Data Output (DOUT), tpLZ (WE), tpLZ (CS), tpZL (WE) and 

tpzLCCS) are measured with Sl closed and CL = 30 pF and with both the input and output timing referenced to 1.5 V. 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS 

WF001081 

Write Mode 

Write Cycle Timing. The cycle is initiated by an address change. After ts(A) Min., the write enable may begin. The chip 
select must also be LOW for writing. Following the write pulse, th(A) Min. must be allowed before the address may be 
changed again. The output will be the complement of the data input while the write enable (WE) is LOW. 

A~~~ __ ADDRESS j 

f 
ADDRESS k , ADDRESS I 1.5 V 

i3" \ 

~'~ 
l IaV , 

F"'~'.AA~ ~~';o} 
; 

1lQ-~ ~S\- lro:) ~_ illm--OUTPUT READAHIGH READALOWIN DISABLE ENABLE READA HIGH DISABLE 
DISABLED INADDRESSj ADDRESSk OUTPUT OUTPUT IN ADDRESS I OUTPUT 

WFOO1071 

Read Mode 

Switching delays from address and chip select inputs to the data output. 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOL 1, 2, 3 

VIH 1, 2, 3 

Vil 1, 2, 3 

III 1, 2, 3 

IIH 1, 2, 3 

Icc 1, 2, 3 

VCl 1, 2, 3 

ICEX 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter 
No. Symbol Subgroups 

1 tplH(A) 9, 10, 11 

2 tpHLCA) 9, 10, 11 

3 tpzLCCS) 9, 10, 11 

4 tpzLCWE) 9, 10, 11 

5 ts(A) 9, 10, 11 

6 th(A) 9, 10, 11 

7 ts(OI) 9, 10, 11 

8 th(OI) 9, 10, 11 

9 tpw(WE) 9, 10, 11 

10 tpLZ(CS) 9, 10, 11 

11 tplH(OI) 9, 10, 11 

12 tpHLCOI) 9, 10, 11 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STO-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMO's option. 
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Am3101/3101-1 
64-Bit Write Transparent, Inverting Output, Bipolar RAM 

DISTINCTIVE CHARACTERISTICS 

• Standard version: Address access time 50 ns 
• Low power: ICC typically 75 mA 
• Internal ECL circuitry for optimum speed/power perfor­

mance over voltage and temperature 

• High speed 
• Fully decoded 16-word x 4-bit Schottky RAMs 

GENERAL DESCRIPTION 

The Am3101/3101-1 is comprised of 64-bit RAMs built 
using Schottky diode clamped transistors in conjunction 
with internal ECL circuitry and is ideal for use in scratch pad 
and high-speed buffer memory applications. Each memory 
is organized as a fully decoded 16-word memory of 4 bits 
per word. Easy memory expansion is provided by an active­
LOW chip select (CS) input and open-collector OR tieable 
outputs. Chip selection for large memory systems can be 
controlled by active-LOW output decoders such as the 
Am74S138. 

BLOCK DIAGRAM 

80000761 

An active-LOW Write line (WE) controls the writing/reading 
operation of the memory. When the chip select and write 
lines are LOW, the information on the four data inputs, Do 
to 03, is written into the addressed memory word. During 
the write cycle, the outputs are active and invert the four 
data inputs, Do to 03. 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the four inverting outputs 00 to 03. 
When the chip select line is HIGH, the four outputs of the 
memory go to an inactive high-impedance state. 

MODE SELECT TABLE 

Input 
Data Output 

CS WE Status 00 - 03 Mode 

L L Output Disabled Write 
L H Selected Word (Inverted) Read 
H X Output Disabled Deselect 

MODE SELECT TABLE 

Input 
Data Output 

CS WE Status 00 - 03 Mode 

L L Data in (Inverted) Write 
L H Selected Word (Inverted) Read 
H X Output Disabled Deselect 

H = HIGH L = LOW X = Don't Care 

PRODUCT SELECTOR GUIDE 

Open Collector Am3101-1 (Write Transparent) 

Icc 100 mA 

Access Time 35 ns 

Temperature Range C 

Am3101-1 Am3101 

105 mA 100 mA 

50 ns 

M C 
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CONNECTION DIAGRAMS 
Top View 

DIPs· 

a Ao HC vee A1 

Ao vee 

cs At 
WE ~ 

WE A2 
Do A:J 

DO A3 
00 ~ 

°0 03 

OJ °1 He 
0 1 

0, O2 
°1 Os 

GNO °2 

NC GND He °2 ~ 
CDOOO831 

CDOOO841 

*Also available in 16-Pin Flatpack. Connections identical to DIPs. 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

LS000211 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMO standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

i 
L... -----E. OPTIONAL PROCESSING 

Blank - Standard processing 
B - Bum-in 

'----------D. TEiliiPERATURE RANGE 
C - Commercial (0 to + 75°C) 

'-------------c. PACKAGE TYPE 
P -16-Pin Plastic DIP (PO 016) 
D -16-Pin Ceramic DIP (CD 016) 

I..------------------B. SPEED OPTION 
- 1 - 35 ns (T AA> 

Blank - 50 ns (T AA> 

- A. DEVICE NUMBER/DESCRIPTION 
Am3101/3101-1 

AM3101 

AM3101-1 

64-Bit Write Transparent, Inverting Output, Bipolar RAM 

Valid Combinations 

PC, PCB, 
DC, DCB 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMO 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMO's standard military grade 
products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

i 
L.. ----- E. LEAD FINISH 

A - Hot Solder DIP 
C- Gold 

L..-________ D. PACKAGE TYPE 
E = 16-Pin Cerami6 DIP (CD 016) 
F - 16-Pin Flatpack (CF 015) 
2 - 20-Pin Ceramic Leadless Chip Carrier (CL 020) 

L-.-----------c. DEVICE CLASS 
IB - Class B 

L-.---------------B. SPEED OPTION 

- A. DEVICE NUMBER/DESCRIPTION 
Am3101/3101-1 

-1 =50 ns (TM) 
Blank = 60 ns (TAN 

54-Bit Write Transparent. Inverting Output. Bipolar RAM 

Valid Combinations 

AM3101 I IBEA. 
1----------1 IBFA. 

AM3101-1 IB2C 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES (Note 3) 

Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ........................................ 0 to + 75°C 

Power. Applied .................................. - 55 to + 125°C Supply Voltage ......................... +4.75 V to +5.25 V 
Supply Voltage to Ground Potential Military (M) Devices 

(Pin 18 to Pin 8) ........................... -0.5 V to +7.0 V Supply Voltage ............................ +4.5 V to +5.5 V 
DC Voltage Applied to Outputs 

for High Output State .................. -0.5 V to VCC Max. 
Operating ranges define those limits between which the DC Input Voltage .............................. -0.5 V to + 5.5 V 

Output Current, into Outputs .....................•........ 20 mA functionality of the device is guaranteed. 

DC Input Current ............•............. -30 mA to + 5.0 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Parameter Parameter Am3101l3101-1 

Symbol Description Test Conditions Min. Typ. Max. Units 

Output LOW Vee-Min., l'Ol-16 rnA 350 450 
VOL mV Voltage V,N - V,H or V,l l'Ol - 20 rnA 380 500 

Guaranteed Input Logical HIGH COM'L 2.0 
V,H Input HIGH Level Voltage for all Inputs (Note 2) MIL 2.1 

Volts 

V,l Input HIGH Level Guaranteed Input Logical LOW COM'L 0.8 
Voltage for all inputs (Npte 2) MIL 0.8 

I WE:, 00- 03, Ao- A3 -15 -250 
I,l Input LOW Current Vee - Max., V,N - 0.40 V 

I~ -30 -250 
pA 

I'H Input HIGH Current Vee - Max., V,N - 2.7 V 0 10 pA 

All inputs - GNO COM'L 75 100 
ICC Power Supply Current rnA VCC-Max. MIL 75 105 

VCl 
Input Clamp Vee-Min., I'N--18 rnA -0.85 -1.2 Volts Voltage 

'CEX 
Output Leakage ~ - V,H or VWt:-V,l 0 40 pA Current VOUT - 2.4 V, VCC - Max. 

Notes: 1. Typical limits are at VCC" 5.0 V and T A" 25°C. 
2. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do 

not attempt to test these values without suitable equipment. 
3. Operating specification with adequate time for temperature stabilization and transverse air flow exceeding 400 linear 

feet per minute. Conformance testing performed instantaneously where T A = T C = T J. 
OJA ~ 50 °Cfw (with moving air) for Ceramic DIP. 
OJC ~ 10 -17 °Cfw for Flatpack and Leadless Chip Carrier. 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST SWITCHING TEST KEY TO SWITCHING 
CIRCUIT WAVEFORM WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILL BE 
STEADY STEADY ---

Vee 0-----0-(0-- -- MAY CHANGE 
WILLBE 0 

FROM H TO L 
CHANGING 

R1 3.0 V P"P -
~ 

FROM H TO L 
30011 

GND 10<0 

OUTPUT <10 na f- - ~'OM JJJ[JJ MAY CHANGE 
WILLBE 

~t 
3,0 V P"P - FROM L TOH 

CHANGING 
FROM L TOH 

R2 I 
10<0 

soon GND 
10<0 

TWOOO031 -- DON'TeARE; CHANGING; 

~ 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

TCOO0171 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF"STATE 

KSOOO010 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 

Am3101-1 Am3101 

Parameter· Parameter C Devices M Devices C Devices M Devices Units 

No. Symbol Description Min. Max. Min. Max. Min. Max. Min. Max. 

Standard Power Devices 

1 tPLH(A) Delay from Address to Output 35 50 50 60 ns 
2 tpHdA) 

3 tpzdCS) Delay from Chip Select (LOW) to Active 17 25 30 40 ns Output and Correct Data 

Delay from Write Enable (HIGH) to 
4 tpzdWE) Active Output and Correct Data 35 50 50 60 ns 

(Write Recovery - See Note 1) 

5 ts(A) Setup Time Address (Prior to 0 0 0 0 ns Initiation of Write) 

6 Ih(A) Hold Time Address (After 0 0 0 0 ns Termination of Write) 

7 ts(DI) Setup Time Data Input (Prior to 25 25 30 30 ns Termination of Write) 

8 th(DI) Hold Time Data Input (After 0, 0 0 0 ns Termination of Write) 

9 tpw(WE) MIN Write Enable Pulse Width 25 25 30 30 ns to Insure Write 

10 tPLZ(CS) 
Delay from Chip Select (HIGH) to Inactive 17 25 30 40 ns Output (Hi-Z) 

11 tpLH(DI) Delay from Data Inj:1ut to Correct 35 50 50 60 ns 
12 tpHdDI) Data Output (WE - CS -VIU 

Notes: 1. Output is conditioned to data in (inverted) during write to insure correct data is present on all outputs during write and after write is 
terminated. 

2. tPLH(A) and tpHdA) are tested with S1 closed and CL = 30 pF with both input and output timing referenced to 1.5 V. 
3. All delays from Write Enable (WE) or Chip Select (CS) inputs to the Data Output (DOUT), tpLZ (WE), tPLZ (OS), tpZL (WE) and 

tPZL(CS) are measured with S1 closed and CL = 30 pF; and with both the input and output timing referenced to 1.5 V. 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS 

WF001081 

Write Mode 

Write Cycle Timing. The cycle is initiated by an address change. After ts(A) Min .• the write enable may begin. The chip 
select must also be LOW for writing. Following the write pulse. th(A) Min. must be allowed before the address may be 
changed again. The output will be the complement of the data input while the write enable (WE) is LOW. 

A~~~ __ ADDRESS j , ADDRESSk , ADDRESS I 

~ \ ~ I 

J 
\ 

t=~'~I"~ t=~~'~ 
I 

~u';r"~ 
Oo-llj \\sm~_ OlJJ W mln--OUTPUT READAHIGH READA LDWIN DISABLE ENABLE READA HIGH DISABLE 

DISABLED INADDRESSj ADDRESS" OUTPUT OUTPUT IN ADDRESS I OUTPUT 

1.5 V 

1.5 V 

WFOO1071 

Read Mode 

Switching delays from address and chip select inputs to the data output. 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOL 1, 2, 3 

VIH 1, 2, 3 

VIL 1, 2, 3 

IlL 1, 2, 3 

IIH 1, 2, 3 

ICC 1, 2, 3 

VCl 1, 2, 3 

ICEX 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter 
No. Symbol Subgroups 

1 tpLH(A) 9, 10, 11 

2 tpHdA) 9, 10, 11 

3 tpZL(CS) 9, 10, 11 

4 tpzdWE) 9, 10, 11 

5 ts(A) 9, 10, 11 

6 th(A) 9, 10, 11 

7 ts(DI) 9, 10, 11 

8 th(DI) 9, 10, 11 

9 tpw(WE) 9, 10, 11 

10 tPLZ(CS) 9, 10, 11 

11 tplH(DI) 9, 10, 11 

12 tpHdDI) 9, 10, 11 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revisions of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am93L412/93L422 
256 x 4-Bit Low-Power TIL Bipolar IMOX™ RAM 

DISTINCTIVE CHARACTERISTICS 

• High-speed • Available with three-state outputs or with open-collector 
• Internal ECL circuitry for optimum speed/power perfor- outputs 

mance over voltage and temperature • Power dissipation decreases with increasing tempera-
• Output preconditioned during write to eliminate write ture 

recovery glitch 

GENERAL DESCRIPTION 

The Am93L412/L422 is comprised of 1024-bit RAMs built the output circuitry so that true data is present at the 
using Schottky diode clamped transistors in conjunction outputs when the write cycle is complete. This precondi-
with internal ECL circuitry and is ideal for use in high-speed tioning operation insures minimum write recovery times by 
control and buffer memory applications. Each memory is eliminating the "write recovery glitch." 
organized as a fully decoded 256-word memory of four bits 

Reading is performed with the chip select one (~) LOW 
per word. Easy memory expansion is provided by an active-

and the chip select two (CS2) HIGH and the write line (WE) 
LOW chip select one (CS1) and active HIGH chip select two 

HIGH and with the output enable (C5E) LOW. The informa-
(CS2) as well as open collector OR tieable outputs tion stored in the addressed word is read out on the 
(Am93L412) or three-state outputs (Am93L422). 

noninverting outputs (00 through 03). 

An active-LOW write line (WE) controls the writing/reading The outputs of the memory go to an inactive high-
operation of the memory. When the chip select one (CS1) impedance state whenever chip select one (CS1) is HIGH, 
and write line (WE) are LOW and chip select two (CS2) is chip select two (CS2) is LOW, output enable (OE) is HIGH, 
HIGH, the information on data inputs (DO through 03) is or during the writing operation when write enable (WE) is 
written into the addressed memory word and preconditions LOW. 

BLOCK DIAGRAM MODE SELECT TABLE 

cSz 
Input Output 

000, 02 OJ 

I II I 
CS; CS2 CS1 WE OE On On Mode - L X X X X *Hi-Z Not Select 

DATA INPIIT 

J~ CONTROL X H X X X *Hi-Z Not Select 

H L H H X *Hi-Z Output Disable 

V i5E 

r---
Selected 

Ao - ....... 00 H L H L X Data Read Data 
-;:- ffi f ~ 0, H L L X L *Hi-Z Write "0" -:!- 0 

=> 
0 ~ :E A2 
~ 32 X 32 " ~ H L L X H *Hi-Z Write "1" 

~ 0 ARRAY -,/ 
w 02 <II 

~ Z 

~ 
Write "0" Out-A. 0 III - II< 03 H L L H L Hi-Z put Disable 

~ - ~ Write "1" Out-{t H L L H H Hi-Z put Disable 
A~ 

A6 COLUMN 
H = HIGH L=LOW X = Don't Care 

A7 I DeCODER *Hi-Z implies outputs are disabled or off. This condition is 
defined as a high-impedance state for the Am93L422A1L422 

80000600 and as output high level for the Am93L412A1L412. 

PRODUCT SELECTOR GUIDE 

Open-Collector Am93L412A Am93L412A Am93L412 Am93L412 Part Number 

Three-State Am93L422A Am93L422A Am93L422 Am93L422 Part Number 

Access Time 45 ns 55 ns 60 ns 75 ns 

Temperature Range C M C M 

IMOX 18 a trademark of Advanced Micro Devices, Inc. I Eubli!<l&liQD It. W 6!lJ§D!j!lJ~DI 
08015 A 10 

3-125 Issue Date: May 1986 



A3 vee 

A2 
A3 

A, WI A2 

CS", A, 

Ao 
As I5l As 

CS2 
~ 

"7 
"7 0 3 GNO 

0 0 
GNO 0 3 00 

DO 02 
0, 

HC 

0, 

CD000610 

CONNECTION DIAGRAMS 
Top View 

.1 24 

12 13 

vee 
A. 

Wl 
~, 

or 
CS2 
0 3 
0 3 
02 
O2 
0, 

NC 

CDOO1000 

Note: . Pin 1 is marked for orientation. 

LOGIC SYMBOL 

LS000221 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMO standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

AM93L422 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

.Q. .Ii 

L=E. OPTIONAL PROCESSING 
Blank .. Standard processing 

B .. Burn-in 

D. TEMPERATURE RANGE . 
C '" Commercial (0 to + 75°C) 

'--------------c. PACKAGE TYPE 
P = 22-Pin Plastic. DIP (PO 022) 
o = 22-Pin Ceramic DIP (CD4022) 
L = 28-Pin Rectangular Ceramic Leadless Chip 

Carrier (CLR028) 

'------------------8. SPEED OPTION 
A = 45 ns Access time 

Blank = 60 ns Access time 

- A. DEVICE NUMBER/DESCRIPTION 
Am93L412/93L422 
256 x 4-Bit TIL Bipolar IMOX RAM 
Am93L412 - Open-Collector, Low Power 
Am93L422 .. Three-State, Low Power 

Valid Combinations 
AM93L422 

AM93L422A 

AM93L412 

AM93L412A 

PC, PCB, 
DC,DCB, 
LC, LCB 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMO 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMO's standard military grade 
products. 
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ORDERING INFORMATION 

CPL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled· Products List) products are 
processed in accordance with Mll-STD-883C, but are inherently non-compliant because of package, solderability, or surface 
treatment exceptions to those specifications. The order number (Valid Combination) for CPL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

AM93 422 A 

rL-___ ~_E. CPL STATUS 
C - CPL Certified 

1----------0. TEMPERATURE RANGE 
M - Military (-55 to + 125°C) 

L----------------C. PACKAGE TYPE 
10 - 22-Pin Ceramic DIP (C04022) 
IF - 24-Pin Flatpack (CFM024) 
IL - 28-Pin Rectangular Ceramic leadless 

Chip Carrier (CLR02B) 

~-----------------B. SPEED OPTION 

'---A. DEVICE NUMBERIDESCRIPTION 
Am93l412/93L422 
256 x 4-Bit TIL Bipolar IMOX RAM 
Am93l412 .. Open-Collector, Low Power 
Am93L422 - Three-State, Low Power 

A .. 55 ns Access time 
Blank ... 75 ns Access time 

Valid Combinations Valid Combinations 
AM93L422 

AM93l422A 

AM93l412 

AM93L412A 

10MC, 
IFMC, 
IlMC 

Valid Combinations list configurations planned to be I 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 

Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature •••..•................••...••.......•... 0 to + 75°C 

Power Applied ...................•..........•... -55 to + 125°C Supply Voltage .....................•... + 4.75 V to + 5.25 V 

Supply Voltage •................................ -0.5 V to + 7.0 V Military (M) Devices 
DC Voltage Applied to Outputs.~ ..... -0.5 V to +VCC Max. Temperature ................................... -55 to + 125°C 
DC Input Voltage .............................. -0.5 V to + 5.5 V Supply Voltage ..........•......•.......... + 4.5 V to + 5.5 V 
DC Input Current ....•............••......•.. -30 mA to + 5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM Operating ranges define those limits between which the 
RATINGS may cause permanent device failure. Functionality functionality of the device is guaranteed. 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise speeified* 

Parameter Parameter Typ 
Symbol Description Test Conditions Min. (Note 1) Max. UnIts 

VOH Output HIGH Voltage Vee = Min., IOH=-S.2 mA 2.4 3.6 Volts (Note 2) VIN - VIH or Vil 

VOL Output LOW Voltage VCC" Min., IOl=B.O mA 0.3S0 O.4S Volts 
VIN = VIH or Vil 

VIH Input HIGH Level (Note 3) Guaranteed input logical HIGH voltage for all inputs 2.1 Volts 

Vil Input LOW Level (Note 3) Guaranteed input logical LOW voltage for all inputs O.B Volts 

III Input LOW Current Vee = Max., VIN = 0.40 V -100 -300 p.A 

IIH Input HIGH Current Vee = Max., VIN - 4.S V 1 40 p.A 

Ise Output Short Circuit Current Vee = Max., VOUT = 0.0 V (Note 4) -10 -90 mA (Note 2) 

ALL inputs = GND Commercial BO 
ICC Power Supply Current mA 

Vee" Max. Military 90 

Vel Input Clamp Voltage Vee-Min., IIN=-10 mA -0.6S0 -l.S Volts 

VOUT - 2.4 V Am93 L422A1 L422 0 SO 

leEX Output Leakage Current VOUT-O.S V, Am93L422A/L422 -SO 0 p.A 
Vee = Max. 

VOUT =4.S V Am93L412A1L412 0 100 

CIN Input Pin Capacitance See Note S 4 pF 

COUT Output Pin Capacitance See Note S 7 pF 

Notes: 1. Typical limits are at VCC = 5.0 V and T A = 25°C. 
2. Applies only to devices with three-state outputs (Am93L422 family). 
3. These are absolute voltages with respect to device ground pin and include all overshoots due to system andlor tester noise. Do 

not attempt to test these values without suitable equipment. 
4. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
5. Input and output capacitance measured on a sample basis @ f = 1.0 MHz at initial characterization. 
6. Operating specification with adequate time for temperature stabilization and transverse air flow exceeding 400 linear 

feet per. minute. Conformance testing performed instantaneously where T A = T C = Tj. 
6jA '='=66.C/W (with moving air) for Ceramic DIP. 
6jC '='= 18 C IW for Flatpack and Leadless Chip Carrier. 

*See the last page of this spec for Group A Subgroup testing information. 
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SWITCHING TEST 
CIRCUIT 

OUTPUT C>---~~--""" 

R1 
eooo 

R2 
1200(} 

TC000200 

SWITCHING TEST 
WAVEFORMS 

3,OV---~'r----~L 

GNO----=-c-

TW000040 

*See notes after Switching Characteristics. 
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KEY TO SWITCHING 
WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

MUST BE WILLSE 
STEADY STEADY 

-- MAY CHANGE 
WILLSE 

FROM H TOL CHANGING 
FROM H TOL 

JJJJIJ MAY CHANGE 
WILLSE 
CHANGING FROML TOH FROM L TOH 

--- DON'T CARE: CHANGING: 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

]Hi{ 
CENTER 

DOES NOT LINE ISHIGH 
APPLY IMPEDANCE 

"OFF"STATE 

KSOOOO10 



SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 

Am93L412A/L422A Am93L4121L422 
C devices M devices C devices M devices 

No. Parameter Parameter Min. Max. Min. Max. Min. Max. Min. Max. Units Symbol Description 
1 tpLH(A)(Note 2) Delay from Address to Output 45 55 60 75 ns 
2 tpHL(A)(Note 2) (Address Access Time) 

3 tpZH(~.CS2) Delay from Chip Select to Active 30 40 35 45 ns 
4 tPZd~.CS2) Output and Correct Data 

5 tPZH(WE) Delay from Write Enable to 
Active Output and Correct Data 40 45 45 50 ns 

6 tPZL(WE) (Write Recovery) 

7 tPZH(<JE) Delay from Output Enable to Active 30 40 35 45 ns 
6 tpzd<JE) Output and Correct Data 

9 ts(A) Setup Time Address (Prior to 5 10 10 10 ns Initiation of Write) 

10 theA) Hold Time Address (After 5 5 5 10 ns Termination of Write) 

11 ts(DI) Setup Time Data Input (Prior to 5 5 5 5 ns Initiation of Write) 

12 th(DI) Hold Time Data Input (After 5 5 5 5 ns Termination of Write) 

13 ts(~.CS2) Setup Time Chip Select (Prior to 5 5 5 5 ns Initiation of Write) 

14 th(~.CS2) Hold Time Chip Select (After 5 5 5 10 ns Termination of Write) 

15 tpw(WE) Min Write Enable Pulse Width 35 40 45 55 ns to Insure Write • 16 tpHZ(~.CS2) Delay from Chip Select to Inactive 30 40 35 45 ns 
17 tpLZ(~.CS2) Output (Hi-Z) 

16 tPHZ(WE) Delay from Write Enable to Inactive 35 40 40 45 ns 
19 tpLZ(WE) Output (Hi-Z) 

20 tPHZ(<JE) Delay from Output Enable to 30 40 35 45 ns 
21 tPLZ(<JE) Inactive Output (Hi-Z) 

Notes: 1. For AC and Functional Testing, VIH = 3.0 V and VIL = 0.0 V. 
2. tPLH(A) and tpHdA) are tested with 51 closed and CL = 30 pF with bot~ut and output timing referenced to 1.S V. 
3. For open collector devices. all delays from Write Enable (WE) or selects ( 1. C52.0E) inputs to the Data Output (00 - 03) 

(tpLZ(WE), tpLZ(CS1, C52), tpLZ(OE) tPZL(WE), tpzdCS1, CS2) and tpzdOE» are measured with S1 closed and CL = 30 pF; and 
with both the input and output timiWieferenced to 1.S V. 

4. For three-state output devices. tpZH(W ), tpZH(CS1, CS2) and ~(OE) are measured with S1 open, CL = 30 pF and with both 
the input and output timing referenced to 1.5 V. tpzdWE). tpzd 1 C§g! and tpz~E) are measured with 51 closed, CL = 30 pF 
and with both the input and output timing referenced to 1.S V. tPHZ(WE), tPHZ( 1, C52) and tPHZ(OE) are measured with S1 
open and CL .;;:; S pF and are measured between the 1.S V level on the input to the VOH - SOO mV level on the output. tPLZ(WE). 
tpLZ(CS1. C52) and tPLZ(OE) are measured with 51 closed and CL .;;:; S pF and are measured between the 1.5 V level on the input 
and the VOL + SOO mV level on the output. 

·5ee the last page of this spec for Group A Subgroup testing information. 
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CHIP 
SELECT 

~, 

AO·A7 
ADDRESS 

SWITCHING WAVEFORMS 

INPUTS ----t...:.DI.:If 1"-_______________ ":aIlIo.~ __ _ 

~ ---~-_4-----~ 
WRITE 

ENABLE 

Ox 
DATA ---+-1+1-< 

OUTPUT 

tpzH<§,~) 
tpZL(CS,CS21 

Diagram A. Write Mode (With OE = LOW) 

tPHZ(~" CS21 
tplZ(~" CS21 

WF001120 

ADD~.!~ --ADDRESS i--II-------ADDRESS k------~I_----ADORESS 1 _____ 1,5V 

~OR~,--~~----~--~----~~---~---_r------_w~----~--­

---I-----+----------I--~_I_---+-----_I------1.5V 

Ox 
DATA OUT ___ ..LL.I1..L.I,,101 

____ ~--2~~~~~ 
OUTPUT READ A HIGH READ A LOW 

DISABLED IN ADDRESS I . IN ADDRESS k 

Diagram B. Read Mode 

READ A HIGH 
IN ADDRESS I 

DISABLE 
OUTPUT 

WF001130 

Switching delays form address input. output enable input and the chip select inputs to the data output. For 
the Am93422A1422 disabled output is OFF. represented by a single center line. For the Am93L412A1412. a 
disabled output is HIGH. 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1, 2, 3 

VOL 1, 2, 3 

VIH 1, 2, 3 

Vil 1, 2, 3 

III 1, 2, 3 

IIH 1, 2, 3 

ISC 1, 2, 3 

ICC 1, 2, 3 

VCl 1, 2, 3 

ICEX 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter Parameter 
No. Symbol Subgroups No. Symbol Subgroups • 1 tplH(A) 9, 10, 11 12 th(OI) 9, 10, 11 

2 tpHLCA) 9, 10, 11 13 ts(CS1, CS2) 9,10,11 

3 tpZH(CS1, CS2) 9, 10, 11 14 th(CS1, CS2) 9, 10, 11 

4 tpzl(CS1, CS2) 9, 10, 11 15 tpW(WE1) 9, 10, 11 

5 tPZH(WE) 9, 10, 11 16 tpHz(CS1, CS2) 9, 10, 11 

6 tpzLCWE) 9, 10, 11 17 tpLZ(CS1, CS2) 9, 10, 11 

7 tpZH(OE) 9, 10, 11 18 tPHZ(WE) 9, 10, 11 

8 tpzLCOE) 9, 10, 11 19 tPLZ(WE) 9, 10, 11 

9 ts(A) 9, 10, 11 20 tpHZ(OE) 9, 10, 11 

10 theA) 9, 10, 11 21 tPLZ(OE) 9,10,11 

11 ts(OI) 9, 10, 11 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revisions of MIL-STO-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMO's option. 

-
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Am93412/93422 
256 x 4-Bit TTL Bipolar IMOX™ RAM 

DISTINCTIVE CHARACTERISTICS 

• High-speed 
• Internal ECL circuitry for optimum speed/power perfor­

mance over voltage and temperature 
• Output preconditioned during write to eliminate write 

recovery glitch 

• Available with three-state outputs or with open-collector 
outputs 

• Power dissipation decreases with increasing tempera­
ture 

GENERAL DESCRIPTION 

The Am93412/22 is comprised of 1024-bit RAMs, built 
using Schottky diode clamped transistors in conjunction 
with internal ECL circuitry and is ideal for use in high-speed 
control and buffer memory applications. Each memory is 
organized as a fully decoded 256-word memory of four bits 
per word. Easy memory expansion is provided by an active­
LOW chip select one (CS1) and active HIGH chip select two 
(CS2) as well as open collector OR tieable outputs 
(Am93412) or three-state outputs (Am93422). 

An active-LOW write line (WE) controls the writing/reading 
operation of the memory. When the chip select one (CS1) 
and write line (WE) are LOW and chip select two (CS2) is 
HIGH, the information on data inputs (Do through D3) is 
written into the addressed memory word and preconditions 

BLOCK DIAGRAM 

DATA INPUT 
CONTROL 

-

the output circuitry so that true data is present at the 
outputs when the write cycle is complete. This precondi­
tioning operation insures minimum write recovery times by 
eliminating the "write recovery glitch." 

Reading is performed with the chip select one (~) LOW 
and the chip select two (CS2) HIGH and the write line (WE) 
HIGH and with the output enable (OE) LOW. The informa­
tion stored in the addressed word is read out on the 
noninverting outputs (00 through 03). 

The outputs of, the memory go to an inactive high­
impedance state whenever chip select one (CS1) is HIGH, 
chip select two (CS2) is LOW, output enable (OE) is HIGH, 
or during the writing operation when write enable (WE) is 
LOW. 

MODE SELECT TABLE 

Input 

On 
L X X X X 

'&. 
X H ~.. X X 

H L H H X 

H L H L X 

H L L X L 

H L L X H 

H L L H L 

H L L H H 

Output 

*Hi-Z 

*Hi-Z 

*Hi-Z 

Selected 
Data 

*Hi-Z 

*Hi-Z 

*Hi-Z 

*Hi-Z 

Mode 

Not Select 

Not Select 

Output Disable 

Read Data 

Write "0" 

Write "1" 

Write "0" Out­
put Disable 

Write "1" Out­
put Disable 

H = HIGH L = LOW X = Don't Care COLUMN 
I DECODER 

*Hi-Z implies outputs are disabled or off. This condition is 
80000600 defined as a high-impedance state for the Am93422A1422 

and as output high level for the Am93412A1412. 

PRODUCT SELECTOR GUIDE 

Open-Collector 
P,art Number 

Three-State 
Part Number 

Access Time 

Temperature Range 

IMOX Is a trademark of Advanced Micro Devices, Inc. 

Am93412A Am93412 Am93412A Am93412 

Am93422A Am93422 Am93422A Am93422 

35 ns 45 ns 60 ns 

C C M M 
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A3 Vee 

A2 ~ 
A3 

A, WE A2 

Ao ~, 
A, 

Ao 

As Ol As 

~ CS. 
~ 
A7 

A7 0 3 GNO 
Do 

GHO 03 0 0 

00 D. 0, 
HC 

0 0 D. 

0, 

CD000610 

CONNECTION DIAGRAMS 
Top View 

., 24 

12 13 

Vee 
~ 
Wl 
~, 

Of 
CS2 
03 
0 3 
02 
O. 
0, 

NC 

CDOO1000 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

LS000221 

3-135 

~ ~ ~ 
u 

~ ~ 

". WE 

", Cs, 

"0 OE 

As es, 

"" 0, 

"7 0, 

He O. 

He D. 

Ne 0, 

~ Q r! r! Q 
~ 

CDOOO620 



ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMO standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature. Range 
E. Optional Processing 

D 

1!L..I _____ E. OPTIONAL PROCESSING 
Blank - Standard processing 

B = Burn-In 

I...---------D. TEMPERATURE RANGE 
C .. Commercial (0 to + 7S°C) 

I...--------------C.PACKAGETYPE 
P .. 22-Pin Plastic DIP (PD 022) 
D" 22-Pin Ceramic DIP (CD4022) 
L .. 28-Pin Rectangular Ceramic Leadless Chip 

Carrier (CLR028) 

1...-----------------8. SPEED OPTION 
A - 35 ns Access time 

Blank = 45 ns Access time 

L--- A. DEVICE NUMBER/DESCRIPTION 
Am93412/93422 

AM93422 

AM93422A 

AM93412 

AM93412A 

256 x 4-Bit TIL Bipolar IMOX RAM 
Am93412 - Open-Collector, Standard Power 
Am93422 - Three-State, Standard Power 

Valid Combinations 

PC, PCB, 
DC, DCB, 
LC, LCB 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMO 
sales office to confirm availability of specific valid 
combinations. to check on newly released combinations. and 
to obtain additional data on AMO's standard military grade 
products. 
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ORDERING INFORMATION 

CPL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) products are 
processed in accordance with MIL-STD·883C, but are inherently non-compliant because of package, solderability, or surface 
treatment exceptions to those specifications. The order number (Valid Combination) for CPL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

iL. _____ E. CPL STATUS 
C ~ CPL Certified 

'----------D. TEMPERATURE RANGE 
M = Military (- 55 to + 125°C) 

'--~..----------- C. PACKAGE TYPE 
10 = 22·Pin Ceramic DIP (CD4022) 
IF = 24·Pin Flatpack (CFM024) 
IL = 28·Pin Rectangular Ceramic Leadless 

Chip Carrier (CLR028) 

1.-________________ B. SPEED OPTION 

'---A. DEVICE NUMBER/DESCRIPTION 
Am93412/93422 

A = 45 ns Access time 
Blank = 60 ns Access time 

256 x 4·Bit TTL Bipolar IMOX RAM 
Am93412 - Open·Coliector, Standard Power 
Am93422 - Three·State, Standard Power 

Valid Combinations 

AM93422 I 10MC, 
IFMC, 

AM93422A I ILMC 

Valid Combinations 

Valid Combinations list configurations planned to . be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES (Note 6) 

Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ......•................................. 0 to + 75°C 

Power Applied ....................•.•...•....... -55 to + 125°C Supply Voltage •••••••.....•............ + 4.75 V to + 5.25 V 
Supply Voltage ....................•.......•.•.. -0.5 V to + 7.0 V Military (M) Devices 
DC Voltage Applied to Outputs ....... -0.5 V to + Vcc Max. Temperature •..••...•..................••.••.•. -55 to + 125°C 
DC Input Voltage .............................. -0.5 V to + 5.5 V Supply Voltage ..•.......•....•..........•• + 4.5 V to + 5.5 V 
DC Input Current ....•....................... -30 mA to + 5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM Operating ranges define those limits between which the 
RA TlNGS may cause permanent device failure. Functionality functionality of the device is guaranteed. 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Parameter Parameter Typ. 
Symbol Description Test Conditions Min. (Note 1) Max. Units 

VOH Output HIGH Voltage Vee- Min., IOH - -5.2 mA 2.4 3.6 Volts (Note 2) VIN - VIH or VIL 

VOL Output LOW Voltage Vee- Min., IOL - 8.0 mA 0.350 0.45 Volts VIN .. VIH or VIL 

VIH Input HIGH Level (Note 3) Guaranteed input logical HIGH voltage for all inputs 2.1 Volts 

Vil Input LOW Level (Note 3) Guaranteed input logical LOW voltage for all inputs 0.8 Volts 

IlL Input LOW Current Vee = Max., VIN - 0.40 V -100 -300 p.A 

IIH Input HIGH Current Vee = Max .• VIN" 4.5 V 1 40 p.A 

Isc Output Short Circuit Current Vee = Max., Your - 0.0 V (Note 4) -10 -90 mA (Note 2) 

lec Power Supply Current ALL inputs .. GND Commercial 155 
mA Vee = Max. Military 170 

VCl Input Clamp Voltage Vee-Min., IIN--10 mA -0.850 -1.5 Volts 

Vour= 2.4 V Am93422A1422 0 50 

leEX Output Leakage Current Vour- 0.5 V, Am93422A1422 -50 0 p.A Vee-Max. 

Vour- 4.5 V Am93412A1412 0 100 

CIN Input Pin Capacitance See Note 5 4 pF 

Cour Output Pin Capacitance See Note 5 7 pF 

Notes: 1. Typical limits are at VCC = 5.0 V and T A = 25°C. 
2. Applies only to devices with three-state outputs (Am93422 family). 
3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and lor tester noise. Do 

not attempt to test these values without suitable equipment. 
4. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
5. Input and output capacitance measured on a sample basis @ f = 1.0 MHz at initial characterization. 
6. Operating specification with adequate time for temperature stabilization and transverse air flow exceeding 400 linear 

feet per minute. Conformance testing performed instantaneously where T A = T C = TI. 
BjA == 60:9w (with moving air) for Ceramic DIP. 
BjC == 36 C IW for Flatpack and Leadless Chip Carrier. 

·See the last page of this spec for Group A Subgroup testing information. 
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SWITCHING TEST 
CIRCUIT 

OUTPUT o---~~--""", 

R1 
1000 

R2 
1:ZOOO 

TC000200 

SWITCHING TEST 
WAVEFORMS 

3.OV-----:~ __ --_=L 

GND----""r-

TW000040 

*See notes after Switching Characteristics. 
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KEY TO SWITCHING 
WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

MUST BE WlllBE 
STEADY STEADY 

-- MAY CHANGE WlllBE 

FROM H TO l CHANGING 
FROM H TO l 

JJJJJJ MAY CHANGE Will BE 

FROMl TOH CHANGING 
FROM L TOH 

-- DON'T CARE; CHANGING; 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF" STATE 

KSOOOO10 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 

Am93412A/93422A Am93412/93422 

C Devlces- M Devices C DevIces M Devices 

No. Parameter Parameter Min. Max. Min. Max. Min. Max. Min. Max. Units Symbol Description 

1 tPLH(A)(Note 2) Delay from Address to Output 35 45 45 60 ns 
2 tpHLlA)(Note 2) (Address Access Time) 

3 tpZH(~. CS2) Delay from Chip Select to Active 25 35 30 45 ns 
4 tpzLI~. CS2) Output and Correct Data 

5 tPZH(WE) 
Delay from Write Enable to 
Active Output and Correct Data 25 40 40 50 ns 

6 tPZL(WE) (Write Recovery) 

7 tpZH(OE) Delay from Output Enable to Active 25, 35 30 45 ns 
6 tpzLlOE) Output and Correct Data 

9 ts(A) 
Setup Time Address (Prior to 

5 5 10 10 ns 
Initiation of Write) 

10 th(A) 
Hold Time Address (After 

5 5 5 5 ns 
Termination of Write) 

11 ts(DI) 
Setup Time Data Input (Prior to 

5 5 5 5 ns 
Initiation of Write) 

12 th(DI) 
Hold Time Data Input (After 

5 5 5 5 ns 
Termination of Write) 

13 ts(~.CS2) 
Setup Time Chip Select (Prior to 

5 5 5 5 ns 
Initiation of Write) 

14 th(~.CS2) 
Hold Time Chip Select (After 

5 5 5 5 ns 
Termination of Write) 

15 tpw(WE) 
Min Write Enable Pulse Width 

20 
to Insure Write 

35 30 40 ns 

16 tpHZ(~.CS2) Delay from Chip Select to Inactive 30 35 30 45 ns 
17 tpLZ(CS1.CS2) Output (Hi-Z) 

18 tpHZ(WE) Delay from Write Enable to Inactive 30 40 35 45 ns 
19 tPLZ(WE) Output (Hi-Z) 

20 tPHZ(OE) Delay from Output Enable to 30 35 30 45 ns 
21 tPLZ(OE) Inactive Output (Hi-Z) 

Notes: 1. For AC and Functional Testing. VIH = 3.0 V and VIL" 0.0 V. 
2. tpLH(A) and tpHdA) are tested with Sl closed and CL = 30 pF with bot~ut and output timing referenced to 1.5 V. 
3. For open-collector devices. all delays from Write Enable (WE) or selects ( 1. CS2.0E) inputs to the Data Output (00-03) 

(tpLZ(WE). tpLZ(CS1. CS2). tpLZ(OE). tpzdWE). tpzdCS1. CS2) and tpzdOE» are measu"red wilh Sl closed and CL = 30 pF; and 
with both the input and output timi~eferenced to 1 ~5 V.-

4. For three-state output devices. tPZH(WE). tpZH(CS1. CS2) and ~(OE) are measured with Sl open. CL .. 30 pF and with both 
the input and output timing referenced to 1.5 V. tpzdWE). tpzd 1 C~ and tP~) are measured with Sl closed. CL = 30 pF 
and with both the input and output timing referenced to 1.5 V. tPHZ ). tPHZ( 1. CS2) and tpHz{OE) are measured with Sl 
open and CL < 5 pF and are measured between the 1.5 V level on the input to the VOH - 500 mV level on the output. tPLZ(WE). 
tpLZ(CS1. CS2) and tpLZ{OE) are measured with Sl closed and CL < 5 pF and are measured between the 1.5 V level on the Input 
and the VOL + 500 mV level on the output. 

*See the last page of this spec for Group A ?ubgroup testing information. 
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CHIP 
SELECT 

8, 

CS2 

1.0.1.7 
ADDRESS 

INPUTS 

Ox 
DATA 

INPUT 

SWITCHING WAVEFORMS 

~ ------r----+----------~ 
WRITE 

ENABLE 

Ox 
DATA ------H~i-< 

OUTPUT 

IpZH<~,~) 
IpZL(CS,CS2) 

Write Mode (With OE = LOW) 

:~~:(~,': g::: 
WF001120 

ADO::'!~ --ADDRESS i---!I-------ADDRESS k-------II-----AODRESS 1----- 1.5V 

~oRB,----~--------~----------------~------~------~----------_w---------------I-----t----------I-----I----+------t------ 1.5V 

Ox 
DATA OUT ____ .&.&.1-..'" 

~--RE-A-D-A-H-IG~H-~--~~R~E~A~D~A~L~D~W====~~~~ 
DISABLED IN ADORESS I IN ADORESS k 

Read Mode 

READ A HIGH 
INADORESSI 

DISABLE 
OUTPUT 

WF001130 

Switching delays form address input, output enable input and the chip select inputs to the data output. For 
the Am93422A1422 disabled output is OFF, represented by a single center line. For the Am93412A/412, a 
disabled output is HIGH. 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1, 2, 3 

VOL 1, 2, 3 

VIH 1, 2, 3 

VIL 1, 2, 3 

IlL 1, 2, 3 

IIH 1, 2, 3 

ISC 1, 2, 3 

ICC 1, 2, 3 

VCL 1, 2, 3 

ICEX 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter Parameter 
No. Symbol Subgroups No. Symbol Subgroups 

1 tpLH(A) 9, 10, 11 12 th(DI) 9, 10, 11 

2 tpHdA) 9, 10, 11 13 ts(CS1, CS2) 9, 10, 11 

3 tpZH(CS1, CS2) 9, 10, 11 14 th(CS1, CS2) 9, 10, 11 

4 tpZdCS1, CS2) 9, 10, 11 15 tpW(WE) 9, 10, 11 

5 tpZH(WE) 9, 10, 11 16 tpHz(CS1, CS2) 9, 10, 11 

6 tpZL(WE) 9, 10, 11 17 tPLZ(CS;, CS2) 9, 10, 11 

7 tpZH(OE) 9, 10, 11 18 tpHZ(WE) 9,10, 11 

8 tpzdOE) 9, 10, 11 19 tpLZ(WE) 9, 10, 11 

9 tS(A) 9, 10, 11 20 tPHZ(OE) 9, 10, 11 

10 th(A) 9, 10, 11 21 tPLZ(OE) 9, 10, 11 

11 ts(DI) 9, 10, 11 

MILITARY BURN-IN 

~ilitary burn-in is in accordance with the current revisions of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am93L415/ Am93L425 
1024 x 1 Bit TTL Bipolar IMOX™ RAM 

DISTINCTIVE CHARACTERISTICS 

• Fully decoded 1 024-word x 1-bit RAMs • Output preconditioned during write to eliminate write 

• 93L415A1425A has a 35 ns maximum access time, 65 recovery glitch 
mA IcC • Available with three-state outputs (Am93L425 series) or 

• Internal ECL circuitry for optimum speed/power perfor- with open-collector outputs (Am93L415 series) 
mance over voltage and temperature • Plug-in replacement for Fairchild 93L415A1415 and 

93L425A1425, and Intel 2115/2125 series 

GENERAL DESCRIPTION 

The Am93L415 and Am93L425 are fully decoded 1024 x 1 (DIN) is written into the addressed memory word and the 
RAMs built with Schottky diode clamped transistors in output circuitry preconditioned so that true data is present 
conjunction with internal ECL Circuitry. They are ideal for at the output when the write cycle is complete. This 
use in high-speed control and buffer memory applications. preconditioning operation insures minimum write recovery 
Easy memory expansion is provided by an active LOW chip times by eliminating the "write recovery glitch." 
select input (CS) and either open-collector (93L415) or 
three-state (93L425) output. Chip selection for large memo- Reading is performed with the chip select line LOW and the 

ry systems can be controlled by active LOW output write line HIGH. The information stored in the addressed 

decoders such as the Am74S138. word is read out on the noninverting output (DOUT). 

An active LOW write line (WE) controls the writing/reading During the reading and writing operation or any time the 
operation of the memory. When the chip select (CS) and chip select line is HIGH, the output of the memory goos to 
write lines (WE) are LOW, the information on the data input an inactive high-impedance state. 

BLOCK DIAGRAM MODE SELECT TABLE 

~ Inputs Output 
~ 
~ ADORESS I- WORD I- 32X32ARRAY Gou, CS WE DIN DOUT Mode 
~ DI~ODEA OIIMAS 

~ H X X *Hi-Z Not Selected 

J I L L L *Hi·Z Write "0" 
L L H *Hi·Z Write "1" 

=~~ 
Selected L H X Data Read 

H =HIGH L=LOW X = Don't Care 1 WI *Hi·Z implies outputs are disabled or off. This condi-
tion is defined as a high-impedance state for the 

~s: ~ 
Am93L425 series and as an output high level for the 
Am93L415 series. 

~L~!,1. 
80000632 

PRODUCT SELECTOR GUIDE 

Access Time 35 ns 40 ns 45 ns 55 ns 60 ns 

Temperature C M C M C 
Range 

Open-Collector Am93L415SA Am93L415SA Am93L415A Am93L415A Am93L415 

Three-State Am93L425SA Am93L425SA Am93L425A Am93L425A Am93L425 

I Public5!tiQn # Rev. Amengment 
05850 C 10 

IMOX is a trademark of Advanced Micro Devices, Inc. 3·143 Issue Date: May 1986 
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CONNECTION DIAGRAMS 
Top View 

Ao Ci He Vee 0. 
Cs Vee 

Ao DIN 
At Wi 

A, WE 
A:t "-

A2 Ag ,., 
"-

A3 As 
~ He 

~ A7 
Do 

"7 
Dour '-6 

GNO As 
He GHD He As "-

CDOO0900 CD000910 

ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMO standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

AM93L425 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

t 
L.. ----- E. OPTIONAL PROCESSING 

Blank = Standard processing 
B = Burn-in 

'----------D. TEMPERATURE RANGE 
C = Commercial (0 to + 75°C) 

~-------------C. PACKAGE TYPE 
P -16-Pin Plastic DIP (PD 016) 
D = 16-Pin Ceramic DIP (CD 016) 

~---------------B. SPEED OPTION 

A. DEVICE NUMBER/DESCRIPTION 
Am93L415/ Am93L425 
1024 x 1 Bit TTL Bipolar IMOX RAM 
Am93L415 a Open-Collector 
Am93L425 = Three-State 

See Product Selector Guide 

Valid Combinations 
Valid Combinations 

AM93L415SA 

AM93L425SA 

AM93L415A 

AM93L425A 

AM93L415 

AM93L425 

pc, PCB, 

DC, DCB 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMO 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMO's standard military grade 
products. 
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ORDERING INFORMATION 

CPL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. CPL Status 

AM93L425 

ML=i E. CPL STATUS 
C=CPL Certified ' 

D. TEMPERATURE RANGE 
M = Military (-55 to + 125°C) 

'--------------C. PACKAGE TYPE 
10 - 16-Pin Ceramic DIP (CD 016) 
IF = 16-Pin Flatpack (CF 016) 
/L = 20-Pin Ceramic Leadless Chip Carrier (CL 020) 

'--------------'-----B. SPEED OPTION 
SA =40 ns 
A-55 ns 

- A. DEVICE NUMBER/DESCRIPTION 
Am93L4151 Am93L425 
1024 x 1 Bit TIL Bipolar IMOX RAM 
Am93L415 - Open-Collector 
Am93L425 - Three-State 

Valid Combinations 

AM93L425SA 
AM93L415SA 
AM93L425A 
AM93L415A 

10MC, 
IFMC, 
ILMC 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES (Note 6) 

Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 

Ambient Temperature with Temperature ........................................ 0 to + 75°C 

Power Applied ...............•...•...•....••.•.. - 55 to + 125°C Supply Voltage .............•...•....... + 4.75 V to + 5.25 V 
Supply Voltage .•......................••....... -0.5 V to + 7.0 V Military (M) Devices 
DC Voltage Applied to Outputs ...... -0.5 V to + Vee Max. Temperature ................................... -55 to + 125°C 
DC Input Voltage .........................•.... -0.5 V to + 5.5 V Supply Voltage ...........•.•.............. + 4.5 V to + 5.5 V 
DC Input Current ............................ -30 mA to + 5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM Operating ranges define those .limits between which the 
RATINGS may cause permanent device failure. Functionality functionalitY of the device is guaranteed. 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Parameter Parameter Typ. 
Symbol Description Test Conditions Min. (Note 1) Max. Units 

VOH Output HIGH Voltage VCC- Min. IOH =-5.2 mA 2.4 3.4 Volts 
(Note 2) VIN - VIH or Vil 

VOL Output LOW Voltage Vee-Min., IOl-16 mA 0.33 0.45 Volts 
VIN ... VIH or Vil 

VIH Input HIGH Level (Note 3) Guaranteed input logical HIGH voltage for all inputs 2.1 Volts 

Vil Input LOW Level (Note 3) Guaranteed input logical LOW voltage for all inputs 0.6 Volts 

III Input LOW Current VCC" Max., VIN'" 0.40 V -90 -300 p.A 

IIH Input HIGH Current VCC ... Max., VIN = 4.5 V 1 40 p.A 

Isc Output Short Circuit Current Vce .. Max., Your - 0.0 V -20 -50 -100 mA (Note 2) (Note 5) 

ICC Power Supply Current All inputs = GND Commercial 65 mA 
VCC'" Max. Military 75 

VCl Input Clamp Voltage VCC'" Min., liN'" -10 mA -0.650 -1.5 Volts 

~-VIH or W'E:-Vll Am93L415 Series Only 0 100 

ICEX Output Leakage Current 
Vour'" 2.4 V Am93L425 Series Only 0 50 p.A 
CS ... VIH or WE = VIL Am93L425 Series Only -50 0 Vour" 0.5 V, Vcc = Max. 

CIN Input Pin Capacitance See Note 4 6 pF 

Gour Output Pin Capacitance See Note 4 10 pF 

Notes: 1. Typical limits are at VCC = 5.0 V and T A = 25°C. 
2. This applies only to devices with three-state output. (Am93L425 series) 
3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. 

Do not attempt to test these values. without suitable eqUipment. 
4. Input and output capacitance measured on a sample basis using pulse technique. 
5. Duration of the short circuit should not be more than one second. 
6. Operating specification with adequate time for temperature stabilization and transverse air flow exceeding 400 linear 

feet per minute. Conformance testing performed instantaneously where T A = T C = T J. 
(JJA ~ 60°9w (with moving air) for Ceramic DIP. 
(JJC ~ 10- 17°9w for Flatpack. 

·See the last page of this spec for Group A Subgroup Testing information. 

I 
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SWITCHING TEST SWITCHING TEST KEY TO SWITCHING 

CIRCUIT WAVEFORM WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILL BE 
STEADY STEADY ---

Vee 0-----0(0--- -- MAY CHANGE WILL BE 

3.0VP1l A 10'lIo -~ 
CHANGING 

R, FROM H TO L FROM H TO L 

30011 '" GN~3 1~ E· OUTPUT <10 n.' f-- - JlJIff MAY CHANGE 
WILLBE 

~I 
CHANGING 

3,0 V P'P ~~ 
~10'110 

'FROM L TO H 
FROM L TOH 

R2 
8000 

GND 
~10'1fr .., -- OON'TeARE; CHANGING; 

~ TWOOO031 ANY CHANGE STATE 
PERMITTED UNKNOWN 

TCOOO171 

H 
CENTER 

DOES NOT LINE ISHIGH 
APPLY IMPEDANCE 

"OFF" STATE 

KSOOO010 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 

Am93l415! 
Am93L415SA·Am93L425SA Am93L415A·Am93L425A Am93L425 

COM'L MIL COM'L MIL COM'L 

Parameter Parameter 
No. Symbol Description Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Units 

1 tpLH(A) Delay from Address to Output 35 40 45 55 60 ns 
2 tPHL(A) (Note 1) 

3 tpZH(CS) Delay from Chip Select to Active 25 40 30 45 40 ns 
4 tpzL<CS) Output (Notes 2 and 3) , 

5 tPZH(WE) Delay from Write Enable to 
Active Output 20 30 25 35 45 ns 

6 tpzL<WE) (Write Recovery) (Note 2 and 3) 

7 ts(A) Setup Time Address (Prior to 5 5 5 5 5 ns Initiation of Write) 

8 theA) Hold Time Address (After 5 5 5 5 5 ns Termination of Write) 

9 ts(DI) Setup Time Data Input (Prior to 0 5 0 5 5 ns Initiation of Write) 

10 th(DI) Hold Time Data Input (After 5 5 5 5 5 ns Termination of Write) 

11 ts(CS) Setup Time Chip Select (Prior to 5 5 5 5 5 ns Initiation of Write) 

12 th(CS) Hold Time Chip Select (After 5 5 5 5 5 ns Termination of Write) 

13 tpw(WE) Write Enable Pulse Width 25 30 30 45 45 ns to Insure Write 

14 tpHZ(CS) Delay from Chip Select to Inactive 30 35 35 40 40 ns 
15 tpLZ(CS) Output (Hi-Z) (Notes 2 and 3) 

16 tpHZ(WE) Delay from Write Enable to Inactive 30 35 35 40 45 ns 
17 tpLz(WE) Output (Hi-Z) (Notes 2 and 3) 

Notes: 1. tPLH(A) and tpHdA) are tested with 51 closed and CL = 30 pF with both input and output timing referenced to 1.5 V. 
2. For open-collector devices (93L415 series), delays for WE and CS to either an active or inactive output are measured with 51 

clused and CL = 30 pF; both input and output timing referenced to 1.5 V. 
3. For three-state output devices (93L425 series), delays for tPZH and tPZL are measured with CL = 30 pF, 81 open and 81 closed, 

respectively. Both input and output timing are referenced to 1.5 V. Delays for tPHZ with 81 open and tPLZ with 81 closed and CL " 
5 pF are measured between the 1.5 V level on the input and the VOH -0.5 V and VOL +0.5 V level on the output, respectively. 

*See the last page of this spec for Group A Subgroup Testing information. 
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Switching delays from address and chip select inputs to the data output. For the Am93L425 series, a 
disabled output is OFF, represented by a single center line. For the Am93L415 series, a disabled output is 
HIGH. 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1, 2, 3 

VOL 1, 2, 3 

VIH 1, 2, 3 

Vil 1, 2, 3 

III 1, 2, 3 

IIH 1, 2, 3 

ISC 1, 2, 3 

Icc 1, 2, 3 

VCl 1, 2, 3 

ICEX 1, 2, 3 
\ 

SWITCHING CHARACTERISTICS 

Parameter Parameter 
No. Symbol Subgroups No. Symbol Subgroups • 1 tPlH(A) 9, 10, 11 10 th(OI) 9, 10, 11 

2 tpHdA) 9, 10, 11 11 ts(CS) 9, 10, 11 

3 tpZH(CS) 9, 10, 11 12 th(CS) 9, 10, 11 

4 tpzdCS) 9, 10, 11 13 tpw(WE) 9, 10, 11 

5 tpZH(WE) 9, 10, 11 14 tpHZ(CS) 9, 10, 11 

6 tpzdWE) 9, 10, 11 15 tpLZ(CS) 9, 10, 11 

7 ts(A) 9, 10, 11 16 tpLZ(WE) 9, 10, 11 

8 th(A) 9, 10, 11 17 tpHZ(WE) 9, 10, 11 

9 ts(OI) 9, 10, 11 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STO-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMO's option. 
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Am93415/ Am93425 
1024 x 1 Bit TTL Bipolar IMOX™ RAM 

DISTINCTIVE CHARACTERISTICS 

• Fully decoded 1 024-word x 1-bit RAMs 
• Ultra-high speed (SA) version: 

Address Access time 20 ns 
High Speed (A) version: 

Address Access time 30 ns 
Standard version: 

Address Access time 45 ns 
• Internal ECl circuitry for optimum speed/power perfor­

mance over voltage and temperature 

• Output ·preconditioned during write to eliminate write 
recovery glitch 

• Available with three-state outputs (Am93425 series) or 
with open-collector outputs (Am93415 series) 

• Electrically tested and optically inspected die for the 
assemblers of hybrid products 

• Plug in replacement for Fairchild 93415A1415 and 
93425A1425, and Intel 2115/2125 series 

• ICC decreases as temperature increases 

GENERAL DESCRIPTION 

The Am93415 and Am93425 are fully decoded 1024 x 1 
RAMs built with Schottky diode clamped transistors in 
conjunction with internal ECl circuitry. They are ideal for 
use in high-speed control and buffer memory applications. 
Easy memory expansion is provided by an active lOW chip 
select input (CS) and either open-collector or three-state 
outputs. Chip selection for large memory systems can be 
controlled by active lOW output decoders such as the 
Am74S138. 

An active lOW write line (WE) controls the writing/reading 
operation of the memory. When the chip select and write 
lines are lOW, the information on the data input (DIN) is 

BLOCK DIAGRAM 

~ »XJ;2A'IIUY Dou, 

1 

8D000632 

written into the addressed memory word and the output 
circuitry preconditioned so that true data is present at the 
outputs when the write cycle is complete. This precondi­
tioning operation insures minimum write recovery times by 
eliminating the "write recovery glitch." 

Reading is performed with the chip select line lOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the noninverting output (DOUT). 

During the writing operation or any time the chip select line 
is HIGH, the output of the memory goes to an inactive high­
impedance state. 

MODE SELECT TABLE 

Inputs Output 

CS WE DIN DOUT Mode 

H x X "Hi-Z Not Selected 

L L L "Hi-Z Write "0" 

L L H "Hi-Z Write "1" 

L H X Selected Read Data 

H .. HIGH L - LOW X - Don't Care 
"Hi-Z implies outputs are disabled or off. 
This condition is defined as a high-impedance state 
for the Am93425 series and as an output high level 
for the Am93415 series. 

PRODUCT SELECTOR GUIDE 

Access Time 20 ns 30 ns 40 ns 45 ns 

Temperature C C M M C 
Range 

Open-Collector Am93415SA Am93415A Am93415SA Am93415A Am93415A 

Three-State Am93425SA Am93425A Am93425SA Am93425A Am93425 

IMOX is a trademark of A~anced Micro Devices. Inc. 
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CONNECTION DIAGRAMS 
Top View 

cs vce Ao Ci He Vee 0. 

Ao DIN 

We 
", Wi 

AI 
-'2 At 

A2 Ag 
-'2 At 

A3 As 
~ He 

~ A7 
Do Iv, 

DOUT A& 

GND As 
He GIIO He At At 

CDOO0900 
CDO00910 

Note: Pin 1 is marked for orientation. 

ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMO standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

o C 

iL.. _______ E. OPTIONAL PROCESSING 
Blank = Standard processing 

B - Burn-in 

~--------D. TEMPERATURE RANGE 
C - Commercial (0 to + 70·C) 

~--------------------~,C.PACKAGETYPE 
P - 16-Pin Plastic DIP (PO 016) 
D - 16-Pin Ceramic DIP (CD 016) 

~----------------B. SPEED OPTION 

A. DEVICE NUMBER/DESCRIPTION 
Am93415/ Am93425 
1024 x 1 Bit TTL Bipolar IMOX RAM 
Am93415 - Open-Collector 
Am93425 = Three-State 

See Product Selector Guide 

Valid Combinations 
Valid Combinations 

AM93415SA 

AM93425SA 

AM93415A 

AM93425A 

AM93415 

AM93425 

pc, PCB, 
DC,'DCB 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMO 
sales office to confirm availability of specific 'valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMO's standard military grade 
products. 
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ORDERING INFORMATION 

CPL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. CPL Status 

ML=I E. CPL STArus 
, C .. CPL Certified 

D. TEMPERATURE RANGE 
M" Military (-55 to + 125°C) 

L..------------C. PACKAGE TYPE 
/0 .. 16-Pin Ceramic DIP (CD 016) 
IF - 16-Pin Flatpack (CF 016) 
/L .. 20-Pin Ceramic Leadless Chip Carrier (CL020) 

L-----------------B. SPEED OPTION 
SA-30 ns 

'---A. DEVICE NUMBER/DESCRIPTION 
Am934151 Am93425 
1024 x 1 Bit TTL Bipolar IMOX RAM 
Am93415 .. Open-Collector 
Am93425 .. Three-State 

Valid Combinations 

AM93425SA 

AM93415SA 

AM93425A 

AM93415A 

10MC, 
/FMC, 
ILMC 

A" 40 ns 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES (Note 6) 

Storage Temperature .......................•.... - 65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ..•...••...•....................•....... 0 to + 70°C 

Power Applied .................................. - 55 to + 125°C Supply Voltage .•....................... +4.75 V to + 5.25 V 

Supply Voltage ................................. -0.5 V to + 7.0 V Military (M) Devices 
DC Voltage Applied to Outputs ...... -0.5 V to + VCC Max. Temperature ................................... -55 to + 125°C 
DC Input Voltage .............................. -0.5 V to + 5.5 V Supply Voltage ......••................•... + 4.5 V to + 5.5 V 
DC Input Current .............•......•••....• -30 mA to + 5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM Operating ranges define' those limits between which the 
RATINGS may cause permanent device failure. Functionality functionality of the device is guaranteed. 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Parameter Parameter . Typ. 
Symbol Description Test Conditions Min. (Note 1) Max. Units 

VOH Output HIGH Voltage Vee = Min., IloH --10.3 rnA COM'L 2.4 3.4 Volts 
(Note 2) VIN .. VIH or Vil IIOH = -5.2 rnA MIL 

VOL Output LOW Voltage Vee = Min., IOl= 16 rnA 0.33 0.45 Volts 
VIN = VIH or Vil 

VIH Input HIGH Level (Note 3) Guaranteed input logical HIGH voltage for all inputs 2.1 Volts 

Vil Input LOW Level (Note 3) Guaranteed input logical LOW voltage for all inputs 0.8 Volts 

III Input LOW Current Vee - Max., VIN - 0.40 V -90 -400 p.A 

IIH Input HIGH Current Vee" Max., VIN - 4.5 V 1 40 p.A • Ise Output Short Circuit Current Vee = Max., VOUT = 0.0 V -20 -50 -100 rnA (Note 2) (Note 5) 

lee Power Supply Current All inputs = GND I SA Device 150 rnA 
Vee = Max. I A and STD Devices 125 

Vel Input Clamp Voltage Vee = Min., liN'" -10 rnA -0.650 -1.5 Volts 

~ .. VIH or vwr:. = Vil Am93415 Series Only 0 100 

leEX Output Leakage Current 
VOUT =2.4 V Am93425 Series Only 0 50 p.A 
~-VIH or YWE=Vll Am93425 Series Only -50 0 
VOUT = 0.5 V, Vee" Max. 

CIN Input Pin Capacitance See Note 4 6 pF 

COUT Output Pin Capacitance See Note 4 10 pF 

Notes: 1. Typical limits are at VCC = 5.0 V and T A = 25°C. 
2. This applies only to devices with three-state output. (Am93L425 series) 
3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester 

noise. Do not attempt to test these values without suitable equipment. 
4. Input and output capacitance measured on a sample basis using pulse technique. 
5. Duration of the short circuit test should not be more than one second.' , 
6. Operating specification with adequate time for temperature stabilization and transverse air flow exceeding 400 linear 

feet per minute. Conformance testing performed instantaneously where T A = T C = T J. 
8JA ~ 60°9w (with moving air) for CeramicDIP. 
8JC ~ 10- 17°9w for Flatpack. 

·See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST SWITCHING TEST KEY TO SWITCHING 

CIRCUIT WAVEFORM WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

--- MUST BE WILL BE 
STEADY STEADY ---

VCc~o--- -- MAY CHANGE WILLBE 
3.0V~ A lO'III ~ FROM H TO L CHANGING 

Rl ~1O<K. 
FROM H TO L 

30011 

GN~31O<K. E· OUTPUT <10 n. l-- - .- MAY CHANGE WILLBE 
CHANGING 

~i 
3,0 V p-p ~90-.. k:1O'III 

FROML TOH FROM L TO H 
R2 
tIOOfl 

GND 
.... 1O<K. ...., -- DON'T CARE: CHANGING; 

--= TWOOO031 ANY CHANGE STATE 
PERMITTED UNKNOWN 

TCOO0171 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF" STATE 

KSOOO010 
See notes 1, 2 and 3 of Switching Characteristics. 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 

Am93415SA/25SA Am93415A/25A 
C devices M devices C devices M devices 

No. Parameter Parameter Min. Max. Min. Max. Min. Max. Min. Max. Units Symbol Description 
1 tpLH(A) Delay from Address to Output 20 30 30 40 ns 
2 tpHdA) 

3 tPZHCS Delay from Chip Select to Active 15 25 20 30 ns 
4 tPZLCS Output and Correct Data 

5 tPZH(WE) 
Delay from Write Enable to 
Active Output and Correct Data 15 25 25 35 ns 

6 tpzdWE) (Write Recovery) 

7 ts(A) 
Setup Time Address (Prior to 5 5 5 5 ns Initiation of Write) 

8 th(A) 
Hold Time Address (After 0 5 5 5 ns Termination of Write) 

9 ts(DI) 
Setup Time Data Input (Prior to 0 5 5 5 ns Initiation of Write) 

10 th(DI)" 
Hold Time Data Input (After 0 5 5 5 ns Termination of Write) 

11 ts(CS) Setup Time Chip Select (Prior to 5 5 5 5 ns Initiation of Write) 

12 th(CS) Hold Time Chip Select (After 0 5 5 5 ns Termination of Write) 

13 tpw(WE) 
Min, Write Enable Pulse Width 15 25 20 30 ns to Insure Write 

14 tpHZ(CS) Delay from Chip Select to Inactive 20 30 20 30 ns 
15 tPLZ(CS) Output (Hi-Z) 

16 tpHZ(WE) Delay from Write Enable to Inactive 15 25 20 30 ns 
17 tpLZ(WE) Output (Hi-Z) 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 

Am93415/25 
C devices 

No. Parameter Parameter Min. Max. Units Symbol Description 
1 tpLH(A) Delay from Address to Output 45 ns 
2 tpHdA) (Address Access Time) 

3 tpZH{~) Delay from Chip Select to Active 35 ns 
4 tpzd~) Output and Correct Data 

5 tPZH{WE) Delay from Write Enable to 
Active Output and Correct Data 40 ns 

6 tpzdWE) (Write Recovery) 

7 ts(A) Setup Time Address (Prior to Initiation of Write) 10 ns 

8 theA) Hold Time Address (After Termination of Write) 5 ns 

9 ts(D!) Setup Time Data Input (Prior to Initiation of Write) 5 ns 

10 th(DI) Hold Time Data Input (After Termination of Write) 5 ns 

11 ts(~) Setup Time Chip Select (Prior to Initiation of Write) 5 ns 

12 th(CS) Hold Time Chip Select (After Termination of Write) 5 ns 

13 tpw(WE) Min. Write Enable Pulse Width to Insure Write 30 ns 

14 tpHZ(CS) Delay from Chip Select to Inactive 35 ns 
15 tPLZ(CS) Output (Hi-Z) 

16 tpHZ{WE) Delay from Write Enable to Inactive 35 
17 tpLZ(WE) Output (Hi-Z) 

Notes: 1. tpLH(A) and tpHLCA) are tested with S1 closed and CL = 30 pF with both input and output timing referenced to 1.5 V. 
2. For open-collector devices (Am93415 series), all delays from Write Enable (WE) or Chip Select (CE) inputs to the Data Output • (DOUT), tPLZ(WE), tPLZ(CS), tpzUWE) and tpzUGS) are measured with S1 closed and CL = 30 pF; and with both the input and 

output timing referenced to 1.5 V. 
3. For three-state output devices (Am93425 series), teztj(WE) and tPZH(CS) are measured with S1 open, CL = 30 pF and with both the 

input and output timing referenced to 1.5 V. tpz~E) and tpz~S) are measured with S1 closed, CL = 30 pF and with both the 
input and output timing referenced to 1.5 V. tHZ(WE) and tpHZ(CS) are measured with S1 open and CL ..;; 5 pF and are measured 
between the 1.5 V level on the input to the VOH -500 mV level on the output. tpLZ(WE) and tPLZ(CS) are measured with S1 closed 
and CL";; 5 pF and are measured between the 1.5 V level on the input and the VOL + 500 mV level on the output. 

*See the last page of this spec for Group A Subgroup Testing information. 
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Switching delays from address and chip select inputs to the data output. For the Am93425SAI Al425. dis­
abled output is OFF. represented by a single center line. For the Am93415SAI Al415. a disabled output is 
HIGH. 

Read Mode 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1, 2, 3 

VOL 1, 2, 3 

VIH 1, 2, 3 

VIL 1, 2, 3 

IlL 1,2,3 

IIH 1, 2, 3 

ISC 1, 2, 3 

ICC 1,2,3 

VCl 1, 2, 3 

ICEX 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter Parameter 
No. Symbol Subgroups No. Symbol Subgroups • 1 tplH(A) 9, 10, 11 10 th(OI) 9, 10, 11 

2 tpHdA) 9, 10, 11 11 ts(CS) 9, 10, 11 

3 tPZH(CS) 9, 10, 11 12 th(CS) 9, 10, 11 

4 tpzdCS) 9, 10, 11 13 tpw(WE) 9, 10, 11 

5 tPZH(WE) 9, 10, 11 14 tpHZ(CS) 9, 10, 11 

6 tpzdWE) 9, 10, 11 15 tPLZ(CS) 9, 10, 11 

7 ts(A) 9, 10, 11 16 tpLZ(WE) 9, 10, 11 

8 th(A) 9, 10, 11 17 tPHZ(WE) 9, 10, 11 

9 ts(OI) 9, 10, 11 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STO-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMO's option. 
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Am93L469 
512 x 9 TIL Low-Power Tag Buffer 

ADVANCE INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• 45-ns address to comparator output (MATCH) • One-third power consumption of the Am93469 
• Replaces six or more integrated circuits with a single 

device 
• On-chip parity generator and checker 

• Fully TIL compatible 
• Integrated reset feature 

GENERAL DESCRIPTION ' 

The Am93L469 Low-Power Tag Buffer combines a 512 x 9 
memory with a comparator. An internal parity generator and 
parity checker guarantee that no misoperation occurs. 

The device has three operational modes: Compare, Write, 
and Reset. In Compare mode, data is compared to the 
contents of an address location. Write mode is used to 
store data. Reset mode is used to clear a single 'valid bit' 
stream. 

The Tag Buffer is designed to be used in a cache memory 
system for the translation of virtual addresses to physical 
addresses. The device can also be used in the directory 
and data cache. It offers state-of-the-art technology perfor­
mance, while combining the functions of six or more 
integrated circuits into a single device. 

BLOCK DIAGRAM 
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CONNECTION DIAGRAM 
Top View 
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VCC = Positive Power Supply 
GND = Ground 



PIN DESCRIPTION 
"a-AS Address (Inputs) 

Identifies memory locations. 

Do-D7 Data (Inputs) 
During Compare cycle, eight bits of data are compared with 
address location given by Ao-As for equality. The result is 
indicated on the Comparator output pin, MATCH. When W 
is LOW, data is written into the address location given by 

Ao-As· 

R Reset (Input, Active LOW) 
Resets 03 to zero (all 512 locations). 

5 Chip Select (Input, Active LOW) 
When S is LOW, the device is activated. A HIGH on this 

FUNCTIONAL DESCRIPTION 

The Am93L469 Low-Power Tag Buffer has three modes of 
operation: Compare, Write, and Reset.· These modes are 
described as follows. 

Compare Mode 

The eight bits of Data inputs are compared with the content of 
a given memory location for equality. The nine address inputs 
define each memory location. In this mode, Wand R inputs 
are HIGH, and S is LOW. If the eight bits of Data inputs are 
exactly the same as the eight bits of data in the given memory 
location, the MATCH output will be HIGH. If not, the MATCH 
output will be LOW. The parity bit is not compared. 

input will disable the chip and force PE and MATCH outputs 
HIGH, allowing easy vertical expansion. 

W Write Enable (Input, Active LOW) 
Must be LOW to write Data (00-07) into location given by 
Ao-As. MATCH is output HIGH during Write cycle. 

MATCH Comparator Match (Output, Active HIGH) 
HIGH when Data (00-07) equals content of memory loca­
tion specified by Ao-As. LOW when mismatch occurs. 

PE Parity Error (Input/Output, Active LOW) 
LOW when the nine bits of internal data do not constitute 
even parity. If held LOW during Write Cycle; odd parity will 
be generated, forcing a parity error for that address upon 
input. 

Write Mode 

The eight bits of data inputs and the one bit of parity are writ­
ten into the RAM array when both Sand Ware LOW, and R is 
HIGH. The MATCH output is forced HIGH (the MATCH output 
is associated with the output enable of the data cache). Hold­
ing the Parity Error (PE) LOW forces a Parity Error to be out­
put during the later compare cycles. 

Reset Mode 

When R = LOW, S = LOW, and W = HIGH, a dedicated 
section of the entire array, 03, is reset to LOW. The PE output 
is forced LOW during reset. The MATCH output is forced 
HIGH. All 512 03 data bits are reset to a low state. The other 
seven bits in each address location may change to an un­
determined state (HIGH or LOW). 

TABLE 1. FUNCTION TABLE 

INPUTS INPUT/OUTPUT OUTPUT 

5 W R PE (Note 1) MATCH (Note 2) DESCRIPTION 

Input 
H X X Output Disabled H (Forced) Chip Disabled 

Output 
L H H H = No Parity Error H = MATCH Compare 

L = Parity Error L = MISS 
Output 

L H L L H (Forced) Reset 
Input 

L L H H = Even Parity H (Forced) Write 
L = Odd Parity 

Input 
L L L Output Disabled H (Forced) Illegal 

Note: 1. PE is an open-collector output, requiring an extemal Pull-up Resistor. 
2. Match is an open-collector output, requiring an extemal Pull-up Resistor. 

Key: H=HIGH 
L=LOW 
X = Don't Care 

TABLE 2. COMPARE CYCLE OUTPUT DESCRIPTION 

MATCH PE DESCRIPTION 

L L Parity Error or After Reset 
L H Not Equal 
H L Undefined Error 
H H Equal 

3·160 



ABSOLUTE MAXIMUM RATINGS 

Storage Temperature .................... -65 to +150°C 
Ambient Temperature with 

Power Applied ........................ -55 to +125°C 
Supply Voltage .......................... -0.5 to + 7.0 V 
DC Voltage Applied to Outputs ......... -0.5 to Vee Max. 
DC Input Voltage ........................ -0.5 to +5.5 V 
DC Input Current ........................ -30 to +5 rnA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

OPERATING RANGES 

Commercial (C) Devices 
Temperature (T A) .......................... 0 to + 70°C 
Supply Voltage (Vee) .................. +4.5 to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Parameter Parameter Test 
Symbol Description Conditions Min. Max. Units 
VOL (MATCH) . Output LOW Voltage IOL = 18 mA 0.45 V 

VOL (PE) Output LOW Voltage IOL =12 mA 0.45 V 

VIH Input HIGH Voltage 2.0 V 

VIL Input LOW Voltage 0.8 V 

VCL Input Clamp Voltage liN = -10 mA - -1.5 V 

IlL Input LOW Current VIN = 0 to 5.5 V 100 !LA 

IIH Input HIGH Current VIN = 4.5 V 40 !LA 
Icc Supply Current 80 mA 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 1) 

Parameter Parameter 
No. Symbol Description Min. Max. Units 

Compare Mode 
1 tAVMV Address to MATCH 45.0 ns 

2 tOVMV Data to MATCH 25.0 ns 

3 tAvPV Address to PE 55.0 ns 

4 tSLMV S to MATCH 25.0 ns 

5 tSLPV S to PE 25.0 ns 

6 tSHMH S to MATCH Recovery 25.0 ns 

7 tSHPH S to PE Recovery 25.0 ns 

Write Mode 
8 tWLWH Write Pulse Width 45.0 ns 

9 tAVWL Address Setup 5.0 ns 

10 tWHAX Address to W Hold 5.0 ns 

11 tOVWH Data to W Setup 40.0 ns 

12 tWHOX Data to W Hold 5.0 ns 

13 tSLWH S to Setup 40.0 ns 

14 tWHSH S to Select Hold 5.0 ns 

15 tWLMH, W to MATCH 20.0 ns 

16 tWHMV Write Recovery (MATCH) 45.0 ns 

17 tWLPH Wto PE 20.0 ns 

18 tWHPV Write Recovery (PE) 45.0 ns 

19 tPVWH PE Input to W Setup 40.0 ns 

20 tWHPH PE Input to W Hold 5.0 ns 

Reset Mode 
21 tRLRH R Pulse Width 60.0 ns 

22 tSLRL S to R Setup 5.0 ns 

23 tRHSH S to R Hold 5.0 ns 

24 tWHRL W to R Setup 5.0 ns 

25 tRHWL W to R Hold 5.0 ns 

26 tRLMH R to MATCH HIGH 15.0 ns 

27 tRHMX R to MATCH Recovery 40.0 ns 

Notes: 1. All Switching Characteristics are measured at 50% of input to valid output. Both input and output timings are referenced to 1.5 V. 
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Am93469 
512 x 9 TIL Tag Buffer 

ADVANCE INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• Fast address to comparator output (MATCH) 
• Replaces six or more integrated circuits with a single 

device 
• On-chip parity generator and checker 

• Easy horizontal and vertical expansion 
• Fully TTl compatible 
• Integrated reset feature 
• 24-pin Ceramic DIP (300 Mil) and Flatpack packages 

GENERAL DESCRIPTION 

The Am93469 Tag Buffer combines a 512 x 9 memory with 
a comparator. An internal parity generator and parity 
checker guarantee that no misoperation occurs. 

The device has three operational modes: Compare, Write, 
and Reset. In Compare mode, data is compared to the 
contents of an address location. Write mode is used to 
store data. Reset mode is used to clear a single 'valid bit' 
stream. 

The Tag Buffer is designed to be used in a cache memory 
system for the translation of virtual addresses to physical 
addresses. The device can also be used in the directory 
and data cache. It offers state-of-the-art technology perfor­
mance, while combining the functions of six or more 
integrated circuits into a single device. 
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PIN DESCRIPTION 
Ao-As Address (Inputs) 

Identifies memory locations. 

00-07 Data (Inputs) 
During Compare cycle, eight bits of data are compared with 
address location given by Ao-As for equality. The result is 
indicated on the Comparator output pin, MATCH. When W 
is LOW, data is written into the address location given by 

Ao-As· 

R Reset (Input, Active LOW) 
Resets 03 to zero (all 512 locations). 

S Chip SeiiCt (Input, Active LOW) 
When S is LOW, the device is activated. A HIGH on this 

FUNCTIONAL DESCRIPTION 

The Am93469 Tag Buffer has three modes of operation: 
Compare, Write, and Reset. These modes are described as 
follows. 

Compare Mode 

The eight bits of Data inputs are compared with the content of 
a given memory location for equality. The nine address inputs 
define each memory location. In this mode, Wand R inputs 
are HIGH, and S is LOW. If the eight bits of Data inputs are 
exactly the same as the eight bits of data in the given memory 
location, the MATCH output will be HIGH. If not, the MATCH 
output will be LOW. The parity bit is not compared. 

input will disable the chip and force PE and MATCH outputs 
HIGH, allowing easy vertical expansion. 

W Write Enable (Input, Active LOW) 
Must be LOW to write Data (00-07) into location given by 
Ao-As. MATCH is output HIGH during Write cycle. 

MATCH Comparator Match (Output, Active HIGH) 
HIGH when Data (00-07) equals content of memory loca­
tion specified by Ao-As. LOW when mismatch occurs. 

PE Parity Error (Input/Output, Active LOW) 
LOW when the nine bits of internal data do not constitute 
even parity. If held LOW during Write Cycle, odd parity will 
be generated, forcing a parity error for that address upon 
output. 

Write Mode 

The eight bits of data inputs and the one bit of parity are writ­
ten into the RAM array when both Sand Ware LOW, and R is 
HIGH. The MATCH output is forced HIGH (the MATCH output 
is associated with the output enable of the data cache). Hold­
ing the Parity Error (PE) LOW forces a Parity Error to be out­
put during the later compare cycles. 

Reset Mode 

When R = LOW, S = LOW, and W = HIGH, a dedicated 
section of the entire array, 03, is reset to LOW. The PE output 
is forced LOW during reset. The MATCH output is forced 
HIGH. All 512 03 data bits are reset to a low state. The other 
seven bits in each address location may.change to an un­
determined state (HIGH or LOW). 

TABLE 1. FUNCTION TABLE 

INPUTS INPUT/OUTPUT OUTPUT 

S W R PE (Note 1) MATCH (Note 2) DESCRIPTION 

Input 
H X X Output Disabled H (Forced) Chip Disabled 

Output 
L H H H = No Parity Error H = MATCH Compare 

L = Parity Error L = MISS 

Output 
L H L L H (Forced) Reset 

Input 
L L H H = Even Parity H (Forced) Write 

L = Odd Parity 

Input 
L L L Output Disabled H (Forced) Illegal 

Notes: 1. PE is an open-collector output, requiring an external Pull-up Resistor. 
2. MATCH is an open-collector output, requiring an external Pull-up Resistor. 

Key: H=HIGH 
L=LOW 
X = Don't Care 

TABLE 2. COMPARE CYCLE OUTPUT DESCRIPTION 

MATCH PE DESCRIPTION 

L L Parity Error or After Reset 

L H Not Equal 

H L Undefined Error 

H H Equal 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature .................... -65 to +150°C 
Ambient Temperature with 

Power Applied ........................ -55 to +125°C 
Supply Voltage ............•............. -0.5 to + 7.0 V 
DC Voltage Applied to Outputs ......... -0.5 to Vcc Max. 
DC Input Voltage ........................ -0.5 to +5.5 V 
DC Input Current ........................ -3d to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

OPERATING RANGES 

Commercial (C) Devices 
Temperature (T A) .......................... 0 to + 70°C 
Supply Voltage (Vcc) .................. +4.5 to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Parameter Parameter Test 
Symbol Description Conditions Min. Max. Units 

VOL (MATCH) Output LOW Voltage IOL = 36 rnA 0.45 V 

VOL (PE) Output LOW Voltage IOL = 24 mA 0.45 V 

VIH Input HIGH Voltage 2.0 V 

VIL Input LOW Voltage 0.8 V 

VCL Input Clamp Voltage liN = -10 mA -1.5 V 

IlL Input LOW Current VIN = 0 to 5.5 V -220 p.A 

IIH Input HIGH Current VIN = 4.5 V 40 p.A 

Icc Supply Current 195 mA 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 1) 

Parameter Parameter 
No. Symbol Description Min. Max. Units 

Compare Mode 
1 tAVMV Address to MATCH 20.0 ns 

2 tOVMV Data to MATCH 10.0 ns 

3 tAVPV Address to PE 25.0 ns 

4 tSLMV S to MATCH 10.0 ns 

5 tSLPV Sto PE 10.0 ns 

6 tSHMH S to MATCH Recovery 10.0 ns 

7 tSHPH S to PE Recovery 10.0 ns 

Write Mode 

8 tWLWH Write Pulse Width 20.0 ns 

9 tAVWL Address Setup 0.0 ns 

10 tWHAX Address to W Hold 0.0 ns 

11 tOVWH Data to W Setup 20.0 ns 

12 tWHOX Data to W Hold 0.0 ns 

13 tSLWH S to Setup 20.0 ns 

14 tWHSH S to Select Hold 0.0 ns 

15 tWLMH Wto MATCH 10.0 ns 

16 tWHMV Write Recovery (MATCH) 20.0 ns 

17 tWLPH WtoPE 10.0 ns 

18 tWHPV Write Recovery (PE) 20.0 ns 

19 tPVWH PE Input to W Setup 20.0 ns 

20 tWHPH PE Input to W Hold 0.0 ns 

Reset Mode 
21 tRLRH R Pulse Width 40.0 ns 

22 tSLRL S to.R Setup 0.0 ns 

23 tRHSH S to R Hold 0.0 ns 

24 tWHRL W to R Setup 0.0 ns 

25 tRHWL W to R Hold 0.0 ns 

26 tRLMH R to MATCH HIGH 10.0 ns 

27 tRHMX R to MATCH Recovery 20.0 ns 

Notes: 1. All Switching Characteristics are measured at 50% of input to valid output. Both input and output timings are referenced to 1.5 V. 

3-165 



-
5 

A 

D 

~TC 

-
5 

PE 

INPUT 

~TCH 

PE 

\ 

-
-

-

-

H 

SWITCHING WAVEFORMS (Cont'd) 

~0~ f-G)~ 

~ <V ~ 
h 
~G)~ 

~ 

~ :}®----> 
f--

\V \V 
1\ / 

~G>~/ If 

f----~~ 

Compare Mode 

OUTPL1T:.:..-______ ---J1 

Write Mode 

3·166 

WF021890 

WF021011 



SWITCHING WAVEFORMS 

~ 

5 1r-L-_~ __ ~ __ ~ ________ +~ __ €Y--J~ 

-w __ ...J%,~G)~ ~@~ 
'-----

I'I'ITCH 

WF021021 

Reset Mode 

3-167 





INTRODUCTION 
NUMERICAL DEVICE INDEX 
FUNCTIONAL INDEX AND SELECTION GUIDE 

BIPOLAR PROGRAMMABLE 
READ ONLY MEMORY (PROM) 

BIPOLAR RANDOM-ACCESS 
MEMORIES (RAM) 

MOS ELECTRICALLY ERASABLE 
PROGRAMMABLE· ROM (EEPROM) 

MOS UV ERASABLE 
PROGRAMMABLE ROM (EPROM) 

PACKAGING: THERMAL CHARACTERIZATION 
PACKAGE OUTLINES 
GENERAL INFORMATION 
SALES OFFICES 

1 

2 

3 

5 

7 



Am21L41 
Am2130 
Am2147 
Am2148/2149 
Am2167 
Am2168/ Am2169 
Am90CL255 
Am90CL256 
Am90CL257 
Am90C255 
Am90C256 
Am90C257 
Am90C644 
Am9044/9244 
Am9101 Family 
Am9111 Family 
Am9112 
Am9114/9124 
Am9122 
Am9128 
Am9150/ Am91 L50 
Am9151 

Am99C10 
Am99C164/ Am99C165 
Am99C19 
Am99C328 
Am99C416 
Am99C58/ Am99C59 
Am99C60 
Am99C641 
Am99C68/ Am99CL68 
Am99C88/ Am99CL88 
Am99C88H 
Am99C89 

MOS Random-Access 
Memories (RAM) Index 

4096 x 1 Static RAM ................................................................ 4-1 
1024 x 8 Dual-Port Static Random-Access Memory ......................... 4-9 
4096 x 1 Static RAM .............................................................. 4-27 
1024 x 4 Static RAM .............................................................. 4-37 
16,384 x 1 Static RAM ............................................................. 4-47 
4096 x 4 Static R/W Random-Access Memory .................... ; ........ 4-57 
Low-Power 256K x 1 CMOS Nibble Mode DRAM .......................... 4-83 
Low-Power 256K x 1 CMOS Enhanced Page Mode DRAM ........... 4-108 
Low-Power 256K x 1 CMOS Static Column Mode DRAM .............. 4-131 
256K x 1 CMOS Nibble Mode Dynamic RAM ............................... 4-68 
256K x 1 CMOS Enhanced Page Mode Dynamic RAM .................. 4-86 
256K x 1 CMOS Static Column Dynamic RAM .............•............. 4-111 
64K x 4 CMOS DUAL - ARRAY MEMORy ................................. 4-143 
4096 x 1 Static RAM ............................................................ 4-134 
256 x 4 Static RAM .............................................................. 4-164 
256 x 4 Static RAM .............................................................. 4-176 
256 x 4 Static RAM .............................................................. 4-188 
1024 x 4 Static RAM ............................................................ 4-198 
256 x 4 Static RAM .............................................................. 4-208 
2048 x 8 Static RAM ............................................................ 4-217 
1024 x 4 High-Speed Static R/W RAM ..................................... 4-228 
1024 x 4 Registered Static RAM with SSR™ 

- On-Chip Diagnostics Capability ........................................ 4-238 
256 x 48 Content Addressable Memory (CAM) ........................... 4-251 
16,384 x 4 STATIC R/W RANDOM-ACCESS MEMORy ................ 4-253 
1024 x 9 First-In/First-Out (FIFO) ............................................. 4-255 
32,768 x 8 Static R/W Random-Access Memory ......................... 4-257 
4096 x 16 Static Read/Write Random-Access Memory ................. 4-259 
4096 x 4 CMOS Static Random-Access Memory ......................... 4-262 
4096 x 4 CMOS Static Random-Access Memory with. Reset .......... 4-264 
65,536 x 1 Static Read/Write Random-Access Memory ................ 4-267 
4096 x 4 CMOS Static R/W Random-Access Memory ............ : .... 4-279 
8K x 8 CMOS Static Random-Access Memory ............................ 4-289 
8192 x 8 CMOS Static Random-Access Memory ......................... 4-300 
8192 x 9 Static R/W Random-Access Memory ........................... 4-302 



Am21l41 
4096 x 1 Static RAM 

DISTINCTIVE CHARACTERISTICS 

• Fully static storage and interface circuitry • High output drive 
• Automatic power-down when deselected • TTL compatible interface levels 
• Low power dissipation • No power-on current surge 

- Am21L41; 220 mW active, 27.5 mW power down 

GENERAL DESCRIPTION 

The Am21 L41 is a high-performance, 4096-bit, static, read I 
write, random-access memory. It is organized as 4096 
words by one bit per word. All interface signal levels are 
identical to TTL specifications, providing good noise immu­
nity and simplified system design. All inputs are purely 
capacitive MOS loads. The outputs will drive up to seven 
standard Schottky TTL loads or up to six standard TTL 
loads. 

Only a single + 5-volt power supply is required. When 
deselected (GS ~ VIH), the Am21 L41 automatically enters 

a power-down mode which reduces power dissipation by as 
much as 85%. When selected, the chip powers up again 
with no access time penalty. 

Data In and Data Out use separate pins on the standard 18-
pin package. Data Out is the same polarity as Data In. Data 
Out is a three-state signal allowing wired-OR operation of 
several chips. Data In and Data Out may be connected 
together for operation in a common data bus environment. 
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PRODUCT SELECTOR GUIDE 

Part Number Am21L41-12 Am21L41-15 Am21L41-20 Am21L41-25 

Maximum Access Time (ns) 120 150 200 250 

Maximum Active Current (mA) 55 40 40 40 

Maximum Standby Current (rnA) 10 5 5 5 

Publication # Rev. Amendment 
03078 C /0 
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CONNECTION DIAGRAM 
Top View 

ADDRESS 0 VCC (+5V) 

ADDRESS 1 ADDRESS II 

ADDRESS 2 ADDRESS 7 

ADDRESS 3 ADDRESS 8 

ADDRESS 4 ADDRESS 9 

ADDRESS 5 ADDRESS 10 

DATA OUT ADDRESS 11 

WRITE ENABLE DATA IN 

VSS CHIP SELECT 

CDOOO161 

Note: Pin 1 is marked for orientation. 

METALLIZATION AND PAD LAYOUT 

Address Designators 
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r------ 18 

Ao A2 
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4032 

A2 A4 
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As A1 4095 

A7 Ao 
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Ag Ag 

Die Size: 0.130" x 0.106" 
A10 A10 
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ORDERING INFORMATION 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number . 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

P t ..... -----E. OPTIONAL PROCESSING 
Blank - Standard processing 

B - Burn-in 

L---------D. TEMPERATURE RANGE 
C = Commercial (0 to + 70°C) 

L------------------------C.PACKAGETYPE 
P = 18-Pin Plastic DIP (PO 018) 
0= 18-Pin Ceramic DIP (CD 018) 

L----------------B. SPEED OPTION 

- A. DEVICE NUMBER/DESCRIPTION 
Am21L41 
4K x 1 Static RAM 

Valid Combinations 

AM21L41-12 

AM21L41-15 

AM21L41-20 

AM21L41-25 

PC, PCB, DC, 
DCB 

See Product Selector Guide 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 

PIN DESCRIPTION 

AO-A11 Address (Inputs) 
The address input lines select memory location from which 
to read or write. 

CS Chip Select (Input, Active LOW) 
The Chip Select line selects the memory device for active 
operation. 

WE Write Enable (Input, Active LOW) 
When both CS and WE are LOW, data on the input lines is 
written to the location presented on the address input lines. 

4-3 

DIN Data In (Input) 
This pin is used to enter data during write operations. 

DOUT Data Out (Output, Three-State) 
The content of the selected memory location is presented 
on the Data Output line during read operations (CS LOW, 
WE HIGH). The line goes three-state during write 
operations. 

Vcc Power Supply 

VSS Ground 



ABSOLUTE MAXIMUM RATINGS (Note 1) OPERATING RANGES (Note 2) 

Storage Temperature ........................... - 65 to + 150·C Commcercial (C) Devices 
Ambient Temperature with Temperature (TN .................................. 0 to + 70·C 

Power Applied ....................................... 0 to + 70·C Supply Voltage (Vce> ................... + 4.5 V to + 5.5 V 
Supply Voltage ................................ - 0.5 V to + 7.0 V 
All Signal Voltage with Operating ranges define those limits between which the 

Respect to Ground ........................ - 1.5 V to + 7.0 V functionality of the device is guaranteed. 
Power Dissipation ............................................. 1.2 W 
DC Output Current ............................................ 20 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. I 

DC CHARACTERISTICS over operating range unless otherwise specified 

Am21L41-15, 
Am21L41-20, 

Am21L41-12 Am21L41-25 
Parameter Parameter 

Symbol Description / Test Conditions Min. Max. Min. Max. Units 

10H Output HIGH Current VOH""2.4 V VCC .. 4.5 V -4 -4 mA 

10l Output LOW Current VOL = 0.4 V TA = 70·C 8 8 mA 

VIH Input HIGH Voltage 2.0 6.0 2.0 6.0 Volts 

Vil Input LOW Voltage -2.5 0.8 -2.5 0.8 Volts 

IIX Input Load Current VSS<VI<VCC 10 10 p.A 

10Z Output Leakage Current VSS<VO<VCC TA"" 70·C -10 10 -10 10 p.A 
Output Disabled 

los 
Output Short·Circuit Vss <VO <VCC o to +70·C -120 120 -120 120 mA Current (Note 3) 

ICC 
VCC Operating Supply 

Max .. VCC, ~ < Vil TA = O·C 55 40 mA Current 

ISB 
Automatic ~ Power Max. Vcc, (CS ~ VIH) 10 5.0 mA Down Current (Note 5) 

CI 
Input Capacitance 

5.0 5.0 (Note 13) Test Frequency = 1.0 MHz pF 
Co Output Capacitance TA "" 25·C, All pins at 0 V 

(Note 13) 6.0 6.0 

Notes: 1. Absolute Maximum Ratings are intended for user guidelines and are not tested. 
2. For test and correlation purposes, ambient temperature is defined as the stabilized case temperature. 
3. Short-circuit test duration should not exceed 30 seconds. Actual testing is performed for only 5 ms. 
4. Test conditions assume signal transition times of 10 ns or less, timing reference levels of 1.5 V, input pulse levels of 

o to 3.5 V and output loading of the specified IOl/lOH a,nd Cl "" 30 pF load capacitance (reference A. under 
Switching Test Circuit.). 

5. The internal write time of the memory is defined by the overlap of ~ LOW and WE LOW. Both signals must be LOW 
to initiate a write and either signal can terminate a write by going HIGH. The data input setup and hold timing should 
be referenced to the rising ed~ of the signal that terminates the write. 

6. A pull·up resistor to Vcc on the S input is required to keep the device deselected during VCC power up, otherwise 
19B will exceed values given. 

7. Chip deselected greater than 55 ns prior to selection. 
8. Chip deselected less than 55 ns prior to selection. 
9. Transtion is measured at VOH -500 mV and VOL + 500 mV levels on the output from 1.5 V level on the input with 

load shown in Figure 1 using Cl = 5 pF. 
10. WE is HIGH for read cycle. 
11. Device is continuously selected, ~ = V1'6s 
12. Address valid prior to or coincident with transition LOW. 
13. These parameters are not 100% tested, but are evaluated at initial characterization and at anytime the design is 

modified where capacitance may be affected. 
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TYPICAL DC and AC CHARACTERISTICS 

Supply Current 
Versus Supply Voltage 
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Access Time Change 
Versus Input Voltage 
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Output Source Current 
Versus Output Voltage 
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SWITCHING TEST CIRCUIT 

-=cl 
5100 

Dour C 

300 0 (~CLUDING 
SCOPE AND 
JIG) 

TCOOOO31 

A. Output Load 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified (See Notes 4-12) 

Am21L41-12 Am21L41-15 Am21L41-20 Am21L41-25 
Parameter Parameter 

No. Symbol Description Min. Max. Min. Max. Min. Max. Min. Max. Units 

Read Cycle 

Address Valid to Address Do Not Care 
1 tAC Time (Read Cycle Time) 120 150 200 250 ns 

Address Valid to Data Out Valid Delay 
2 tAA (Address Access Time) 120 150 200 250 ns 

3 tASC1 Chip Select LOW to Data I (Note 7) 120 150 200 250 ns 

4 tASC2 Out Valid I (Note 8) 130 160 200 250 ns 

Chip Select LOW to Data Out On (Note 
5 tLZ 9, 13) 10 10 10 10 ns 

Chip Select HIGH to Data Out Off 
6 tHZ (Note 9, 13) 0 60 0 60 0 60 0 60 ns 

Address Unknown to Data Out 
7 toH Unknown Time 10 10 10 10 ns 

Chip Select HIGH to Power LOW Delay 
8 tpo (Note 13) 60 60 60 60 ns 

Chip Select LOW to Power HIGH Delay 
9 tpu (Note 13) 0 0 0 0 ns 

Write Cycle 

Address Valid to Address Do Not Care 
10 twc Time (Write Cycle Time) 120 150 200 250 ns 

Write Enable LOW to Write Enable 
11 twp HIGH Time (Note 5)· 60 60 60 75 ns 

Write Enable HIGH to Address Do Not 
, 

12 tWA Care Time 10 15 20 20 ns 

Write Enable LOW to Data Out Off 
13 twz Delay (Notes 9, 13) 0 70 0 80 0 80 0 80 ns 

Data in Valid to Write Enable HIGH 
14 tow Time 50 60 60 75 ns 

Write Enable HIGH to Data In Do Not 
15 tOH Care Time 10 10 10 10 ns 

Address Valid to Write Enable LOW 
16 tAS Time 0 0 0 0 ns 

Chip Select LOW to Write Enable HIGH 
17 lew Time (Note 5) 110 135 180 230 ns 

Write Enable HIGH to Output Turn On 
18 tow (Notes 9, 13) 0 0 0 0 ns 

19 tAW Address Valid to End of Write 110 135 180 230 ns 

Notes: See notes following DC Characteristics table. 
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SWITCHING WAVEFORMS (Cont'd.) 

~~-----------------------'Re----------------------~l 

"""""1:-
7 
-----�AA--=II-----,--------------*-------
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Read Cycle No.1 (Notes 10 & 11) 
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·WF000241 

Read Cycle No.2 (Notes 10 & 12) 
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SWITCHING WAVEFORMS 

~---------------------IWC--------------------~ 

~------IAS------~ 

DATA IN 

DATA OUT 

WF000211 

Write Cycle No. 1 (WE Controlled) 

~--------------------IWC--------------------~ 

ADDRESS 

~---------------ICW----------------~ 

IWp 

\" lOW 

. DATA IN ========================* r- DATA IN VALID 

t:=IWZ-j 
'I: HIGH IMPEDANCE 

DATA UNDEFINED j)o------------------DATA OUT 

\ WF000221 

Write Cycle No. 2 (CS Controlled) 
Note: If CS goes HIGH simultaneously with WE HIGH, the output remains in a high-impedance state. 
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Am2130 
1024 x 8 Dual-Port Static Random-Access Memory 

PRELIMINARY 

DISTINCTIVE CHARACTERISTICS 

• Fast 70-ns access time 
• Fully static operation 
• Full TIL compatibility 
• Interrupt function (lNT) 

Open drain for OR-tied operation 
• Easy microprocessor interface 

• BUSY function to handle contention 
- Open drain for OR-tied operation 

• Automatic power down (CE) 
• Output Enable function (DE) 
• Both ports operate independently 
• Each port accesses entire memory 

GENERAL DESCRIPTION 

The Am2130 is an 8192-Bit Dual-Port Static Random­
Access Memory organized 1024 words by 8 bits. It is 
designed using fully static circuitry requiring no clocks or 
refresh to operate. 

The Am2130 features two separate lID ports which allow 
independent access for read or write to any location in the 
memory. The only situation where contention can occur is 
when both ports are active and both addresses match. In 
the event that contention occurs, on-chip control logic 
arbitrates delaying one port until the other port's operation 
is completed. A BUSY flag is sent to the side whose 
operation is delayed. BUSY is driven out at speeds that 
allow the port's processor to preserve its address and data. 

An interrupt function (lNT) is also provided to allow commu­
nication between systems. This function acts like a writable 

flag. When the flag's location is written from one side, the 
other side's INT pin goes LOW until the flag location is read 
by that side. The 'iNTs and BUSYs have open-drain drivers 
to allow OR-tied operation. 

The Am2130 has an automatic power-down feature which 
is controlled by the Chip Enable inputs. Each Chip Enable 
controls automatic power-down circuitry that allows its 
respective side of the device to remain in a standby power 
mode. 

The Am2130 is packaged in 48-pin DIPs (Plastic or Ceramic 
Sidebrazed) and 52-pin Chip Carriers (Plastic Leaded or 
Ceramic Leadless) for highest possible density. The device 
is fully TIL-compatible and requires a singl,e + 5 V power 
supply. 

BLOCK DIAGRAM 

R/WL R/WR 
CeL CeR 

OEL OER 
I/OOL IjOOR 
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AOL AoR 

'--------1 CONTENTION 1---------' 
BUSYL - ..... --------4 INTERRUPT t----------4.-- BUSYR 
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L 
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R/WL R/WR 
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CEL 

AIWL 
SUSVl 

INTL 
OE"l 
Ac.. 
A'L 
An 
~L 
AOL 
A&l 
A&L 
A7l 
AeL 

, -'eL' 
I/OOL 

/lO'L 
I/0al 
1I03l 
I/00L 
I/OSL 

I/0k 

liOn 
Vss (GNO) 

CONNECTION DIAGRAMS 
Top View 

Vrx; 
CEA 

A/WA 

mJS'i7R 

INTR 
OE"R 
AoA 
A'R 
A2R 
A3R 
A.R 
A&R 
AeR 

A'l 
A2l 

A3L 

AOl 

A5I 

Ael 

A7L 

ASl 

A9l 

NC 
I/00L 
I/O 'L 
I/0al 20 

LCC/PLCC* 

0 

A7R 

AeR 
-'eR 
1I07R 
1I0ell 

1I0oR 
1I0oR 
1/03A 
1I0aR 
I/O'A 
I/OOR 

21 22 23 24 2526 27 2829 30 31 32 33 

Aoo 
45 A'R 
44 A2R 

43 A3R 

42 A.R 
41 A5R 
40 ABR 
39 A7A 
38 ASA 
37 ASA 
36 NC 
35 I/07A 
34 I/0eA 

CD005812 CD009600 
* Same Pinouts apply for LCC. 

Note: Pin is marked for orientation. 

R/WL 

Aol -A9L 

AoR- A9A 

eeL 

~R 

~L 

LOGIC SYMBOL 

R/WR 

iNTl mIS'YR 
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O"El O"ER 

1/00L -1/07L 

1I00A -1I07A 

iNT~ 

L5002231 

Vce = + 5-V Power Supply 
Vss = Ground 



ORDERING INFORMATION 

Standard Products 

AMD products are available in several packages and operating ranges. The order number (Valid. Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

11.. _____ E. OPTIONAL PROCESSING 
Blank - Standard processing 

B - Burn-in 

L-________ D. TEMPERATURE RANGE 
C = Commercial (0 to + 70°C) 

L.....------------c. PACKAGE TYPE 
P - 48-Pin Plastic DIP (PO 048) 
o = 48-Pin Sidebrazed Ceramic DIP (SO 048) 
J .. 52-Pin Plastic leaded Chip 

Carrier (Pl 052) 
l - 52-Pin Ceramic leadless Chip 

Carrier (Cl 052) 

L.....---------------B. SPEED OPTION 
70 -70 ns 
10-100 ns 

~ A. DEVICE NUMBER/DESCRIPTION 
Am2130 
1 K x 8 Dual-Port Static RAM 

Valid Combinations 

AM2130-70 I 
AM2130-10 I PC, PCB, DC, 

I--A-M-2-13-0-_1-2-----i1 OCB, JC, lC, lCB 

12 = 120 ns 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 

4·11 

• 



ORDERING INFORMATION 

. APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products list) products are fully compliant with MIL·STD·883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL·STD·883C, but are inherently non·compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by 
a combination of: A. Device Number 

B. Speed Opt/on (if applicable) 
C. Device Class 
.0. Package Type 
E. Lead Finish 

x C 

-l:=E' LEAD FINISH 
C"Gold 

D. PACKAGE TYPE 
. X '" 48·Pin Sidebrazed Ceramic DIP 

(SO 028) 
U .. 52-Pin Ceramic Leadless Chip 

Carrier (CL 052) 

L-------------C. DEVICE CLASS 
/8 .. Class 8 

'-----------------B. SPEED OPTION 
10 - 100 ns 
12 -120 ns 

'----A. DEVICE NUMBER/DESCRIPTION 
Am2130 
1 K x 8 Dual-Port Static RAM 

Valid Combinations 

AM2130-10 /8XC, /8UC 
AM2130·12 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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PIN DESCRIPTION 

CEl Left Port Chip Enable (Input) 
When GEL goes HIGH, the left port of the RAM is 
deselected and the left-port control circuitry will 
automatically power down - excluding INIL - and remain 
in a standby power mode as long as GEL remains HIGH. 

CER Right Port Chip Enable (Input) 
When GER goes HIGH, the right port of the RAM is 
deselected and the right-port control circuitry will 
automatically power down - excluding INTR - and remain 
in a standby power mode as long as CER remains HIGH. 

ADl - A9l Left Port Address (Inputs) 
The 10-bit field presented at the Left Port Address Inputs 
selects one of the 1024 memory locations to be read 
from - or written into ~ via the Left Port Data Input/Output 
Lines. 

ADR - A9R Right Port Address (Inputs) 
The 10-bit field presented at the Right Port Address Inputs 
selects one of the 1024 memory locations to be read 
from - or written into - via the Right Port Data Input! 
Output Lines. 

OEl Output Enable for Left Port (Input) 
When QEL is HIGH, the left port outputs are disabled­
excluding BUSYL and INTL. When LOW, the left port 
outputs are enabled .. 

OER Output Enable for Right Port (Input) 
When OER is HIGH, the right port outputs are disabled­
excluding BUSYR and INTR. When LOW, the right port 
outputs are enabled. 

IIOOl - II07l Left Port Data Input/Output Lines 
(Input/Output) 

IIOOR - II07R Right Port Data Input/Output Lines 
(Input/Output) 

R/Wl Left Port Read/Write Enable (Input) 
When OEL is LOW and R/WL is HIGH, data from the RAM 
location selected by the left address field is present at the 
Left Port Data I/O Lines. When R/WL is LOW, data present 
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. on the Left Port Data 1/0 Lines is written into the RAM 
location selected by the left address field regardless of the 
state of OEL. These operations can be affected by 
contention (see Functional Description). 

R/WR Right Port Read/Write Enable (Input) 
When O'ER is LOW and R/WR HIGH, data from the RAM 
location selected by the right address field is present at the 
Right Port Data 1/0 Lines. When R/WR is LOW, data 

- present on the Right Port Data 1/0 Lines is written into the 
RAM location selected by the right address field regardless 
of the state of O'ER. These operations can be affected by 
contention (see Functional Description). 

BUSYl Left Port Busy Flag (Output) 
BUSYL remains HIGH at all times unless both ports initiate 
an operation to the same address location and the right port 
is given priority. When this occurs, BUSYL will go LOW and 
remain LOW until the right port operation is completed. 

BUSYR Right Port Busy Flag (Output) 
BUSYR remains HIGH at all times unless both ports initiate 
an operation to the same address location and the left port 
is given priority. When this occurs BUSYR will go LOW and 
remain LOW until the left port operation is completed. 

Both BUSYR and BUSYL are open drain, allowing OR-tied 
operation. 

INTl Left Port Interrupt Flag (Output) 
If the right port writes to memory location 3FE, then INIL is 
latched LOW until the left port reads data from memory 
location 3FE. These operations can be affected by 
contention (see Functional Description). 

INTR Right Port Interrupt Flag (Output) 
If the left port writes to memory location 3FF, then INTR is • 
latched LOW until the right port reads data from memory 
location 3FF. These operations can be affected by 
contention (see Functional Description). 

Both INTR and INTL are open drain, allowing OR-tied 
operation. 



FUNCTIONAL DESCRIPTION 

The Am2130 is a 1024-word by 8-bit dual-port RAM that 
features two separate I/O ports. Each port allows independent 
access for read or write to any location in the memory. 

The Am2130 features separate Left and Right Port Chip 
Enable controls (CEl and CER). Each Chip Enable activates 
its respective port when it goes LOW. When a port is active, it 
is allowed access to the entire memory array. When each Chip 
Enable goes HIGH, the automatic power-down circuitry returns 
its respective port to standby power mode. 

Each port has an Output Enable control (DEL and O'ER) that 
keeps its respective outputs - excluding BiJSY and TN'i' - in 
a high-impedance mode when HIGH. When O'E is LOW, that 
port's output drivers are turned on providing its R/W control is 
HIGH. 

Separate Read/Write Enable inputs (R/Wl and R/WR) con­
trol writing of new data into any location in the RAM from 
either port. When R/Wl is LOW, new data is written into the 
location selected by the left address field. Likewise, when 
R/WR is LOW, new data is written into the location selected 
by the right address field. When R/W is HIGH, data can be 
read from that port if its respective ()E is LOW. When R/WL is 
HIGH and GEL LOW, data is read from the location selected 
by the left address field. When R/WR is HIGH and O'ER LOW, 
data is read from the location selected by the right address 
field. 

There is one situation where contention can occur. It is when 
both left and right ports are active and both addresses match. 
For this condition, on-chip control logic arbitrates the situation. 
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Priority is given to the first port whose inputs are valid at the 
address match. 

There are two possible ways a port becomes valid at an 
address match. One is where Address inputs are valid before 
the respective Chip Enable goes LOW. The other is where 
Chip Enable is LOW and an address change follows. Priority, 
then, is given to the first port that has both its Chip Enable 
LOW, and Address inputs valid, at the address match. The 
other port will not be allowed access to the memory core in 
contention until the first port's operation is complete. 

Separate Busy Flags (BIJm7l and 'BO'SYR) are provided to 
signal when a port's access to the memory core has been 
delayed. When both ports try to access the same memory 
location, the on-chip arbitration logic causes the Busy Flag to 
go LOW on the side that is delayed. The Busy Flag goes HIGH 
when either port is deselected, or either ports' addresses 
change to a non-matching location. These flags are provided 
to allow the user to stop the processor if desired. BUSY is 
driven out fast enough for the processor's address and data to 
be preserved if needed. 

Interrupt logic is included on-chip to provide a means for two 
processors to communicate to one another. If the left port 
writes to memory location 3FF, the Right Port Interrupt Flag 
(iNiR) is latched LOW until the right port reads data from that 
same location. If the right port writes to location 3FE, then the 
Left Port Interrupt Flag (iN"i'u is latched LOW until the left port 
reads data from that location. If both ports are enabled and 
contention occurs, only the port with priority may set or clear 
the Interrupt Flags. The other port may not set or clear the 
Interrupt Flags until the first port is either deselected or its 
addresses change to a different location. 



TABLE 1. NON-CONTENTION READ/WRITE CONTROL 

Left Port Inputs Right Port Inputs Left Flags Right Flags 

R/Wl eEL OEl AOl-A9l R/WR eER OER AOR- A9R BUSYl INTl BUSYR /NTR Function 

x H X X X X X X H X H X Left port in power-
down mode 

X X X X X H X X H X H X Right port in power-
down mode 

L L X X X X X X H X H X Data on left port 
written to memory 
location AoL - A9L 

H L L X X X X X H X H X Data in memory 
location AOL - A9L 
output on left port 

X X X X L L X X H X H X Data on right port 
written to memory 
location AoR - A9R 

X X X X H L L X H X H X Data in memory 
location AOR - A9R 
output on right port 

L L X 3FF X X X X H X H L Left port flags right 
port to read memory 
location 3FF 

X X X X L L X 3FE H L H X Right port flags left 
port to read memory 
location 3FE 

TABLE 2. BUSY ARBITRATION OF ADDRESS CONTENTION 

Flags 
Left Port Right Port (Note 1) 

R/Wl eEL OEl AOl-A9L R/WR eER OER AOR- A9R BUSYl BUSYR Function 

X L (lIV) X Match X L X Match L H Right-Port operation only 

X L X Match X L X Match L H is permitted. (Note 3) 

(lIV) 

X L X Match X L (UV) X Match H L Left-port operation only 

X L X Match X L X Match H L is permitted. (Note 4) 

(lIV) • 
TABLE 3. INTERRUPT FLAG 

Left Port Right Port 

R/Wl eEL OEL AOl-A9l INTL R/WR CER OER AOR-A9R iNTR Function 

L L X 3FF L X X X Xl L Set iNi'R 

X X X Xl H H L L 3FF H Reset iNi'R 

X X X Xl X L L X 3FE X Set INTL 

H L L 3FE X X X X Xl X Reset iNiL 

Key: H= HIGH 
L=LOW 

LlV = Last Input Valid; meets tAPS spec (Note 2) 
X = Don't Care 

Xl = No Match, or 
Same port deselected, or 
OppOSite port has priority 

Notes: 1. INT Flags =X 
2. If UV violates tAPS spec then one of the two ports receives priority, -and the remaining port's iID'SY Flag goes LOW. However, 

there is an extremely rare metastable event which can occur when the arbitration circuitry Synnot determine ,which port was "first" 
at the matching address. On this ~ occurrence, both ports may momentarily SyCeiVe BU .. LOW Signals until the metastable 
state is resolved (usually within a few nanoseconds). Thereafter, one port's BU remains LOW while the other completes its 
operation and resumes normal operation. 

3. A Left-Port Read operation is also permitted if the Right-Port is also reading. 
4. A Right-Port Read operation is also permitted if the Left-Port is also reading. 

4-15 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices (Note 8) 
Ambient Temperature Temperature (T A) .................................. 0 to + 70°C 

with Power Applied ........................... -55 to + 125°C Supply Voltage (Vee) ....................... +4.5 to +5.5 V 
Supply Voltage 

Military (M) Devices (Note 8)* 
with Respect to Ground ..................... -0.5 to + 7.0 V 

Temperature (T A) ............................. - 55 to + 125°C 
All Signal Voltages ............................... -3.5 to +7.0 V 

Supply Voltage (Vee) ....................... + 4.5 to + 5.5 V 
Power Dissipation ............................................. 1.2- W 

Stresses above those listed under ABSOLUTE MAXIMUM 
Operating ranges define those limits between which the 

RATINGS may cause permanent device failure. Functionality 
functionality of the device is guaranteed. 

at or above these limits is not implied. Exposure to absolute *Military product 100% tested atTe=+25°C, + 125°C, 
maximum ratings for extended periods may affect device and -55°C. 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Am2130 
Parameter Parameter 

Symbol Description Test Conditions Min. Max. Units 

III 
Input Load Current 

Vcc ~ Max., VIN - GND to Vee 10 p.A (All Input Pins) 

ILO Output Leakage Current CE a VIH. Vee - Max., 10 p.A Vour ~ GND to 4.5 V 

C 

Power Supply Current Vce ~ Max., GE ~ VIL Devices 170 
ICC (Both Ports Active) Outputs Open M mA 

Devices 185 

C 
Devices 30 

1581 
Standby Current Vee" Min. to Max., mA (Both Ports Standby) GEL and GER .. VIH M 

Devices 40 

Vec· Max., C 
Devices 110 

1582 
Standby Current GEL .. YIL and CER" VIH or mA (One Port Standby) GEL .. VIH _ and CER a VIL M 

Devices 125 

VIL1 
Input LOW Voltage -0.5 0.8 V (liOn) 

VI'u! 
Input LOW Voltage -2.0 0.8 V (All Addresses & Clocks) 

VIH Input HIGH Voltage 2.2 6.0 V 

VOL1 
Output LOW Voltage IOL-3.2 rnA • 0.4 V 
(1 /00- 1107) (Note 7) 

VOL2 opeSyDrain Output LOW Voltage 
(BU ,iN'!') IOL-4 rnA 0.5 V 

VOH Output HIGH Voltage IOH = -1.0 mA 2.4 V (Note 7) 

·See the last page of this spec for Group A Subgroup Testing information. 

CAPACITANCE (Note 9) 

Parameter Parameter 
Symbol Description Test Conditions Min. Max. Units 

COUT Output Capacitance 10 

CIN Input CapaCitance 10 
pF 

Notes: See notes following Switching Waveforms. 
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KEY TO SWITCHING WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUSTSE Will SE 
STEADY STEADY ----- MAY CHANGE WILLSE 

FROMHTOL CHANGING 
FROM H TOl 

.- MAY CHANGE 
WlllSE 
CHANGING FROML TOH FROMl TOH 

- DON'T CARE; CHANGING; 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF"STATE 

KSOOOO10 

SWITCHING TEST CIRCUITS 

+sv +5V 

125011 ! 11SO;' 

nS!I ;: CAP 
""'" & NT ----i 

r
CAP 

Dour-__ --,. 

-~ 

TC002201 TC002222 

Test Loads A and B Test Loads C and 0 

TEST OUTPUT LOADS 

Test Load CAP 

A 5 pF (Note 1) 

B 100 pF 

C 50 pF 

o 5 pF (Note 1) 

Notes: 1. Includes Scope and Jig Capacitance. 

SWITCHING TEST WAVEFORM 

AC Test Conditions 

Input Levels 

Input Rise and Fall Times 

Input Timing Reference 
Levels 

Output Reference Levels 

Test Output Load 

GND to 3.0 V 

5 ns 

1.5 V 

1.5 V 

See Test Output Loads Table 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 

Am2130-70 Am2130-10 Am2130-12 
Parameter Parameter Test 

No. Symbol Description Conditions Min. Max. Min. Max. Min. Max. Units 
READ CYCLE (Note 10) 

1 • tAC Read Cycle Time 70 100 120 ns 

2 tAA Address Access Time 70 100 120 ns 

3 tACE Chip Enable Access Time 70 100 120 ns 

4 tAOE Output Enable Access Time 35 I· 40 60 ns 

5 toH Output Hold from Address Change 5 5 5 ns 

6 tLZ Output Low Z Time (Notes 5 & 9) 5 5 5 ns 

7 tHZ Output High Z Time (Notes 5 & 9) 0 30 0 40 0 40 ns 

8 IpU Chip Enable 10 Power Up Time 0 0 0 ns 

9 tpo Chip Disable to Power Down Time ,,.'" 35 50 60 ns 

WRITE CYCLE (Note 10) 

10 twc Write Cycle Time 70 100 120 ns 

11 tEW Chip Enable to End of Write 
, 

65 90 100 ns 

12 tAW Address Valid to End of Write 65 90 100 ns 

13 tAS Address Setup Time "'" '. 0 0 0 ns 

14 twp Write Pulse Width , 50 60 70 ns 

15 twA Write Recovery Time ", 0 0 0 ns 

16 tow Data Valid to End of Write 35 40 40 ns 

17 tOH Data Hold Time 0 0 0 ns 

18 twz Write Enabled to Output In High Z (Note 9) 0 30 0 40 0 50 ns 

19 tow Output Active from End of Write (Nole 9) 0 0 0 ns 

eUSY FLAG TIMING (Note 7) 

20 lAC Read Cycle Time 70 100 120 ns 

21 twc Write Cycle Time 70 100 120 ns 

22 tBAA 'EroS? Access Time to Address 45 50 60 ns 

23 tBOA 'EroS? Disable Time 10 Address (Nole 9) 45 50 60 ns 

24 tBAC 
'EroS? Access Time to Chip Enable or Chip 45 50 60 ns Select 

25 tBOC mJSY Disable Time to Chip Enable or Chip Select (Note 9) 45 50 60 ns 

26 tAPS Arbitration Priority Setup Time 10 10 10 ns 

INTERRUPT TIMING (Note 7) 

27 twiNS WE to Interrupt Set Time 30 35 45 ns 

28 tEINS ~ to Interrupt Set Time 55 60 70 ns 

29 tiNS Address to Interrupt Set Time 55 60 70 ns 

30 tolNA Output Enable to Interrupt Reset Time (Note 9) 30 35 45 ns 

31 tiNA Address to Interrupt Reset Time (Note 9) 55 60 70 ns 

32 tEINA Chip Enable to Inlerrupt Reset Time (Note 9) 55 60 70 ns 

Noles: See notes following Switching Waveforms. 
*See the last page of this spec for Group A Subgroup Testing information. 
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ADDRESS 

DATA OUT 

\-
~ 

DATA OUT 

SWITCHING WAVEFORMS 

READ CYCLE 
(Either Side) 

Address Access 
(Notes 1 & 2) 

0 

0 , 
\. 
-0-

/ / 
\. \. 

0 
-----------~@---ICC I 
_C_UR_R_fN_T________________ S~ 

ISS • 

CE and OE-Controlled Access 
(Notes 1 & 3) 
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DATA VALlO 

WF009391 

I 
It 

CD 

1-0)-
VALlO DATA 

_ ... 
<D 

WF009401 



ADDRESS 

Rt'ii 

SWITCHING WAVEFORMS (Cont.) 

WRITE CYCLE 
(Either Side - Note 4) 

I-----------@--------------t 

~------------®--------------I 

~-----@-----~ I----@----I 

I------@---'---f--

DATA'N --------------T DATA VALID 

CD=1 
DATA OUT ...,X..,....X..,....X ...... X,...."...D»-__________ H'_GH_'M_PE_O ... _NC_E _________ _ 

OE-Controlled Data Out 

@ 

ADDRESS ~E----..J 
~f-

@ 

WF009411 

\\ \\ "- if- I I / IIIIII 
@ 

~@-
'0-

@ 
I 

@ 

A/W \ -" "'r- J'f-

@--@ 

DATA VALID 

\.. / 
r 

~@ -@ 

DATAOUT -----O-ATA-UNDE-F-'NEO-----]I--_H'G_H'M_PEO_AN_CE -l---(~xl""""l:x~X~X!""7""'r'"> 

WE-Controlled Data Out 
(OE = VIL) 
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SWITCHING WAVEFORMS (Cont.) 

BUSY FLAG TIMING (1 of 2) (Note 12) 
(Chip Enable Arbitration) 

AOORR~~ _______ A_D~ __ EU_E_S_M_AT_C_H ________ ~)(~ _________ A_OO_R_ES_S_ES_~ ___ C_ARE ___________ ~ 

_________ A_DOR __ ES_s_Es_IoI_AT_c_H ______ ..... X ADDRESSES ~ CARE ~ 

-_@=1 
iiUSYR 

------------------
WF909431 

CER Valid Last 

ADDRL ~~ ______ A_DOR __ ES_SE_S_M_AT_C_H ________ ~)(~ _________ A_DD_A_ES_U_s_~ ___ C_ARE ___________ ~ 

_________ A_DDR_EU_ES_M_A_TC_H _________ ....JX ADDREsses ~ CARE ~ 

-_@=1 
iiUSYL 

~------------------

WF009432 

CEl Valid Last 
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CeR 

SWITCHING WAVEFORMS (Cont.) 

BUSY FLAG TIMING (2 of 2) 
(Address Arbitration) 

®-

~--+---------G)OR~------------~ 

ADDRESSES MATCH ADDRESSES 00 NOT MATCH 

~ ______________ ~OR~ ________ -+ __ ~ 

ADDRESSES MATCH ADDRESSES 00 NOT MATCH 

ADDRR Valid Last 

®-

--~------+-----------------------------------------------------------------~ 
~--r--------G)OR~------------~ 

ADDRESSES 00 NOT MATCH 

ADDRESSES 00 NOT MATCH 

ADDRL Valid Last 
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SWITCHING WAVEFORMS (Cant.) 

INTERRUPT TIMING (1 of 2) 
(Set INT Flag - Note 11) 

ADDRESSES DON'T CARE 

Left Side Flags Right Side 

~----------~:211r-----------~ 

ADDRESSES DON'T CARE 

Right Side Flags Left Side 

4·23 
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..... OOR~ 

SWITCHING WAVEFORMS 

INTERRUPT TIMING (2 of 2) 
(Clear INT Flag) 

~------------~rol~----------~ 

~----~:~~------~ 

Left Side Clears INTL 

WF009485 

~------------~.ro~----------~ 

WF009484 

Right Side Clears INTR 
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Notes* 

1. R/W is HIGH for Read Cycles. 
2. Device is continuously enabled, CE = Vll, OE = Vil. 
3. Addresses valid prior to or coincident with CE transition LOW. 
4.lf CE and R/W go HIGH simultaneously, the outputs remain in the high-impedance state. 
5. Output transition is measured at ±500 mV from the low- or high- impedance voltage levels using Load A. 
6. CEl = CER = VIL. 
7. The BUSY and INT outputs are open drain. A pull-up resistor is required for system operation. For measurement purposes, Load 

C is used for HIGH-to-LOW transitions; output reference level is 1.5 V. Load D is used for LOW-to-HIGH transitions; output 
reference level is + 500 mV from the output LOW voltage level. . 

8. For test and correlation purposes, temperature is defined as stabilized case temperature. 
9. This parameter is guaranteed by design but is not 100% tested. 

10. Except where indicated,· 1/0 pins use Load B. 
11. For a given port to Set or Clear an Interrupt Flag, 1) that port must have priority if addresses match and both 

CEl = CER = LOW; or 2) Addresses do not match; or 3) opposite port's CE is HIGH. 
12. If the last input valid transition, which would ordinarily cause a match, occurs at the same time that the opposite port address or 

CE changes to a no-match condition, then BUSY will remain HIGH (Le., if there is never a match, then BUSY remains HIGH). 

* Notes listed correspond to reference made in the following sections: - Operating Ranges 
- DC Characteristics table 
- Switching Characteristics table 
- Switching Waveforms 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

III 1, 2, 3 

ILO 1,2,3 

Icc 1, 2, 3 

1581 1, 2, 3 

1582 1, 2, 3 

V,L1 1, 2, 3 

V,L2 1, 2, 3 

V,H 1,2,3 

VOL1 1, 2, 3 

VOL2 1, 2, 3 

VOH 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter Parameter 
No. Symbol Subgroup's No. Symbol Subgroups 

1 tRC 7, 8, 9, 10, 11 15 tWR 7,8, 9, 10, 11 

2 tAA 7, 8, 9, 10, 11 16 tow 7, 8, 9, 10, 11 

3 tACE 7, 8, 9, 10, 11 17 tOH 7, 8, 9, 10, 11 

4 tAOE 7, 8, 9, 10, 11 20 tRC 7, 8, 9, 10, 11 

5 toH 7, 8, 9, 10, 11 21 twc 7, 8, 9, 10, 11 

8 tpu 7,8,9,10,11 22 tSAA 7, 8, 9, 10, 11 

9 tpo 7, 8, 9, 10, 11 24 tSAC 7, 8, 9, 10, 11 

10 twc 7, 8, 9, 10, 11 26 tAPS 7, 8, 9, 10, 11 

11 tEW 7, 8, 9, 10, 11 27 tWINS 7, 8, 9, 10, 11 

12 tAW '7, 8, 9, 10, 11 28 tEIN5 7, 8, 9, 10, 11 

13 tAS 7, 8, 9,.10, 11 29 tiNS 7, 8, 9, 10, 11 

14 twp 7, 8, 9, 10, 11 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 

I 
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Am2147 
4096 x 1 Static RAM 

DISTINCTIVE CHARACTERISTICS 

• High speed - access times down to 35 ns maximum • High output drive 

• Automatic power-down when deselected • TIL compatible interface levels 

• Low power dissipation • No power-on current surge 

GENERAL DESCRIPTION 

The Am2147 is a high- performance, 4096 x l-bit, static, power-down mode which reduces power dissipation by 
read/write, random-access memory. It is organized as 4096 more than 85%. When selected, the chip powers up again 
words by one bit per word. All interface Signal levels are with no access time penalty. 
identical to TIL specifications, providing good noise immu-
nity and simplified system design. All inputs are purely Data In and Data Out use separate pins on the standard 18-
capacitive MOS loads. The outputs will drive up to seven pin package. Data Out is the same polarity as Data In. Data 
standard TIL loads or up to six Schottky TIL loads. Out is a three-state signal allowing wired·or operation of 

Only a single + 5-volt power supply is required. When several chips. Data In and Data Out may be connected 

deselected (CS ~ VIH), the Am2l47 automatically enters a together for operation in a common data bus environment. 

BLOCK DIAGRAM 

AO-·1- ADDRESS 
A2- BUFFERS STORAGE 

CELL 
A3-

AND r-- MATRIX ROW 
Ae- DECODERS 64.64 

A7-

t ~ 
A4-

A5- ADDRESS 
SENSElWRITE AMPLIFIERS 

Aa- BUFFERS 
AND 

A,,- COLUMN 

Al0- DECODERS 
UO CONTROL AND BUFFER 

All-

es ~ 
t r ! t WE 

DATA DATA 
VCC-- OUT IN 

VSS-

80000051 

PRODUCT SELECTOR GUIDE 

Part Number Am2147-35 Am2147-45 Am21L47-45 Am2147-55 Am21L47-55 Am2147-70 Am21L47-70 

Maximum Access 35 45 45 55 55 70 70 time (ns) 

Maximum Active 180 180 125 180 125 160 125 Current (mA) (180 mil) 

Maximum Standby 30 30 15 30 15 20 15 Current (mA) (30 mil) 

Full Military Operating Yes Yes Ye'!> Range Version 

I Publicl!tion # Rev. Amendment 
01940 0 10 
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CONNECTION DIAGRAMS 
Top View 

Ao Vee 
.c ~ 

u 
.;' .; 

A, All 

A2 
A2 A7 

A7 

1.3 A8 
A3 A. 

A4 A9 A. At 

A5 A10 AS A,O 

Dour All 
°OUT A" 

WE DIN 

VSS CS 
~ 

.. I~ J .:f 
CDOOOO91 CDOOO100 

Note: Pin 1 is marked for orientation. 

BIT MAp· 

Address Designators 

External Internal r-------18 

Ao A2 

A1 As 63 4032 

A2 A4 

A3 A3 

A4 As 

As A7 

A6 A1 4095 

A7 Ao 

As A11 
Ag Ag 

A10 A10 Die Size: 0.130 x 0.106 

A11 A6 

Figure 2. Bit Mapping Information 
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ORDERING INFORMATION 

Standard . Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

i ..... -----E. OPTIONAL PROCESSING 
Blank ~ Standard processing 

B = Burn-in 

'----------D. TEMPERATURE RANGE 
C = Commercial (0 to + 70°C) 
E = Extended Commercial (-55 to + 125°C) 

'--------------C. PACKAGE TYPE 
D = 18-Pin Ceramic DIP (CD 018) 
L = 18-Pin Rectangular Ceramic Leadless Chip 

Carrier (CLR018) 

'------------------8. SPEED OPTION 
See Product Selector Guide 

- A. DEVICE NUMBER/DESCRIPTION 
Am2147 
4K x 1 NMOS Static R/W RAM 
Am21L47 
4K x 1 Low-Power NMOS Static R/W RAM 

Valid Combinations 

AM2147-35 

AM21L47-45 

AM21L47-55 

AM21L47-70 

AM21L47-45 

AM2147-55 

AM2147-70 

DC, DCB, 
LC, LCB 

DC, DCB, DE, DEB, 
LC, LCB, LE, LEB, 

* Military or Limited Military temperature 
range products are "NPL" (Non· 
Compliant Products List) or Non·MIL· 
STD·883C Compliant products only. 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) 
is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

i 
1.... -----E. LEAD FINISH 

A - Hot Solder DIP 
C-Gold 

'----------0. PACKAGE TYPE 
V -1B-Pin Ceramic DIP (CD 01B) 
U - 1 B-Pin Rectangular Ceramic Leadless 

Chip Carrier (CLR01B) 

L....------------C. DEVICE CLASS 
IB -Class B 

L....----------------B. SPEED OPTION 

'---A. DEVICE NUMBER/DESCRIPTION 
Am2147 
4K x 1 NMOS Static RAM 

Valid Combinations 

AM2147-45 
AM2147·55 
AM2147·70 

AM2147·45 
AM2147·55 
AM2147·70 

IBVA 

ISUC 

-45 - 45 . 
-55 - 55 ns 
-70-70 ns 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm' availability of specific valid 
combinations or to check for newly released valid 
combinations. 

PIN DESCRIPTION 

AO - A11 Address Inputs 
The address input lines select the RAM location to be read 
or written. 

CS Chip Select (Input, Active LOW) 
The Chip Select selects the memory device. 

WE Write Enable (Input, Active LOW) 
When WE is LOW and CS is also LOW, data is written into 
the location specified on the address pins. 

4-30 

DIN Data In (Input) 
This pin is used for entering data during write operations. 

DOUT Data Out (Output, Three-State) 
This pin is three state during write operations. It becomes 
active when CS is LOW and WE is HIGH. 

V cc Power Supply 

VSS Ground 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature (T A) .................................. 0 to + 70°C 

Power Applied .................................. -55 to + 125°C Supply Voltage (VCC .................... +4.5 V to +5.5 V 
Supply Voltage ................................. -0.5 V to + 7.0 V 

Military (M) and Extended Commercial (E) Devices 
Signal Voltages with 

Temperature (T A) * ........................... - 55 to + 125°C 
respect to ground ............................. -3.5 V to + 7.0 V 

Supply Voltage VCC .: ................... +4.5 V to +5.5 V 
Power Dissipation ............................................. 1.2 W 
DC Output Current .......................................... 20. mA 

Operating ranges define those limits between which the 
Stresses above those listed under ABSOLUTE MAXIMUM functionality of the device is guaranteed. 
RA TINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 

*T A is defined as the instant-on case temperature. maximum ratings for extended periods may affect device 
reliability. 

Absolute Maximum Ratings are for system-design 
reference; parameters given are not 100% tested. 

DC CHARACTERISTICS over operating range unless otherwise specified** 

Am2147-35 Am21L47-45 
Am2147-45 Am21L47-55 
Am2147-55 Am21L47-70 Am2147-70 

Parameter Parameter 
Symbol Description Test Conditions Min. Max. Min. Max. Min. Max. Units 

IOH Output High Current VOH = 2,4 V Vcc"4.5 V -4 -4 -4 rnA 

TA" 70·C 12 12 12 
IOL Output Low Current VOL" 0.4 V rnA 

TA -= 125·C 8 N/A 8 

VIH Input High Voltage 2.0 6.0 2.0 6.0 2.0 6.0 Volts 

VIL Input Low Voltage -2.5 0.8 -2.5 0.8 -2.5 0.6 Volts 

IIX Input Load Current VSS~VI ~VCC -10 10 -10 10 -10 10 p.A. 

IOZ 
Output Leakage GND~Vo~Vcc TA '" -55 to+ 125·C -50 50 -50 50 -50 50 p.A. Current Output Disables 

CI Input Capacitance Test Frequency == 1.0 MHz (Note 4) 5 5 5 

Co Output Capacitance TA" 25·C, All pins at 0 V, Vec" 5 V 6 6 6 
pF 

ICC Vce Operating ~. VCC TA" 0 to 70·C 160 125 160 rnA 
Supply Current ~VIL 

TA '"' -55 to 125°C 160 N/A 160 Output Open • Automatic CS Power Max. Vcc. (es;;;. TA == 0 to 70°C 30 15 20 
IS8 rnA Down Current VI H) (Note 3) TA '" -55 to + 125°C 30 NIA 30 

Notes: 1. Test conditions assume signal transition times of 10 ns or less, timing reference levels of 1.5 V, input pulse levels of 0 to 3.0 V 
and output loading of the specified IOL/lOH and 30 pF load capacitance. Output timing reference is 1.5 V for 2147-35 and 0.61 
2.0 V for -45, -55 and -70 parts. 

2. The internal write time of the memory is defined by the overlap of es LOW and WE LOW. Both signals must be low to initiate a 
write and either signal can terminate a write by going HIGH. The data input setup and hold timing should be referenced to the 
rising edge of the signal that terminates the write. 

3. A pull-up resistor to VCC on the es input is required to keep the device deselected during Vce power up. Otherwise ISB will 
exceed values given. 

4. These parameters are not 100% tested, but guaranteed b y characterization. 
5. Chip deselected greater than 55 ns prior to selection. 
6. Chip deselected less than 55 ns prior to selection. 
7. Transition is measured ± 500 mV from steady state voltage with specified loading in Figure 2. 
6. WE is HIGH for read cycle. 
9. Device is continuously selected, ~ = VI~ 

10. Address valid prior to or coincident with transition LOW. 

··See the last page of this spec for Group A Subgroup Testing information. 
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TYPICAL DC and AC CHARACTERISTICS 

Supply Current 
Versus Supply Voltage 

175 ....--...,.----r--or---. 

o L..._...L-_--'-__ "--_..I 
4.50 4.75 5.00 5.25 5.50 

vcc-v 
OP000430 

Normalized Access Time 
Versus Supply Voltage 

1.1 

~ -
fA" 25'C 

0.7 
4.0 

I 
4.5 5.0 

vcc-V 

TAA 

TACS 

5.5 5.0 

OP000760 

Typical Power-On Current 
Versus Power Supply 

4.0 
fA·~ 
11<0 CS PUlL-uP 

~ 3.0 
RESISTOR TO Vee 

ISS 

"""-1"""--
./ 

/ 
I: 

2 ·3 

VCC-y 
OP000870 

~ 

Supply Current 
Versus Ambient Temperature 

125 
....... ....... 

'" I r-r- ...... ICC 
r--..r--.. 

100 

I 75 ~ 

m 
~ 50 

r- VCC = 5.0V 

18a-~ p -25 

o 
-55 -35 -155 25 45 65 85 105125 

fA -"C 
OP000440 

Normalized Access Time 
Versus Ambient Temperature 

1.1 r--or-.,......,....."T'""~-r--r--r-...., 

-55 -35 -15 5 25 45 65 85 105125 

20 

OP000230 

Access Time Change 
Versus Input Voltage 

! 1 
TA = 7O"C 
Vee = 5.oV I 

H 10 

~ 
o 

o 1.0 2.0 3.0 4.0 

v .. -V 

OP000800 
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Output Source Current 
Versus Output Voltage 

100 
I 

vee = 5.0V 
TA .. 25"C 80 

~ 60 
.1 

§ 40 

'" 20 

o 
o 1.0 2.0 

YOUT - v '" 3.0 4.0 

OP000220 

Output Sink Current 
Versus Output Voltage 

120 

/~ 
100 

/ 
I 

1 80 

1 60 

/ § 

! 

40 

/ 20 

V o 
o 1.0 

~~:.;5~gv -
I 

2.0 3.0 4.0 

VOUT - v 
OP000240 

Access Time Change 
Versus Output Loading 

30 

TA 70"C 
vce MIN 

120 --",/ 
// 

~ :; 

~ 10 

o / 
o 100 200 300 400 500 

CL - pF 
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SWITCHING TEST CIRCUITS 

-=cl -=cl 
510 II 510 (I 

DATA DATA 
OUT 30pF OUT 

300 !l (INCLUDING 

""'''. ~ ." SCOPE AND 
JIG) 

TCOOOO62 
TCOOOO72 

Figure 1. Output Load Figure 2. Output Load 
tor tHZ, tLl, tow, twz 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 1)** 

Am2147-45 Am2147-55 Am2147-70 
Am2147-35 Am21L47-45 Am21L47-55 Am21L47-70 

Parameter Parameter 
No. Symbol Description Min. Max. Min. Max. Min. Max. Min. Max. Units 

Read Cycle 

1 tAC 
Address Valid to Address Do Not Care 

35 45 55 70 ns Time (Read Cycle Time) 

2 tM 
Address Valid to Data Out Valid Delay 35 45 55 70 ns (Address Access Time) 

3 tACS1 Chip Select LOW to Data I (Note 5) 35 45 55 70 
Out Valid .l (Note 6) 

ns 
4 tACS2 35 45 65 80 

5 tLZ 
Chip Select LOW to Data Out On 

5 5(10") 10 10 ns (Notes 4 & 7) 

6 tHZ 
Chip Select HIGH to Data Out Off 

0 30 0 30 0 30 0 40 ns (Notes 4 & 7) 

7 tOH 
Address Unknown to Data Out Unknown 5 5 5 5 ns Time 

8 tpo 
Chip Select HIGH Power Down Delay 20 20 20 30 ns (Note 4) 

9 tpu 
Chip Select LOW to Power Up Delay 

0 0 0 0 ns (Note 4) 

Write Cycle 

10 twc 
Address Valid to Address Do Not Care 35 45 55 70 ns (Write Cycle Time) 

11 twp 
Write Enable LOW to Write Enable High 

20 25 25 40 ns (Note 2) 

12 tWR Write Enable HIGH to Address 0 0 10 15 ns 

13 twz 
Write Enable LOW to Output in Hi Z 

0 20 0 25 0 25 0 35 ns (Notes 4 & 7) 

14 tow Data In Valid to Write Enable HIGH 20 25 25 30 ns 

15 tOH Data Hold Time 10 10 10 10 ns 

16 tAS Address Valid to Write Enable LOW 0 0 0 0 ns 

17 tcw 
Chip Select LOW to Write Enable HIGH 35 45 45 55 ns (Note 2) 

18 tow 
Write Enable HIGH to Output in Low Z 0 0 0 0 ns (Notes 4 & 7) 

19 tAW Address Valid to End of Write 35 45 45 55 ns 

"Military version only. 
""Notes: See n~es following DC Characteristics table. 

"See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS (Cont'd.) 

~~E"i--tAA ~-.. ~ -~-
----'f 'OH-------1 

------------------------------------DATA OUT PREVIOUS DATA VALlO _________ D_A_TA ... V_A_LI_D ________ _ 
WF000461 

Read Cycle No. 1 (Notes 8, 9) 

~~----------------------tRC----------------------~I'-_______ __ 
~ 3~j ~~ I~' ____________________________________________ -J 

~----tLZ~ 
DATA OUT __ !-_!H~IG:!!H~IM~P!!ED~.A~NNCC~EE=--_~ 1\.~..x~{~xCx8~x~~~(============~DA:T~A~VA~L~ID======t====~/ 

HIGH IMPEDANCE 

VCC SUPPLY CURRENT 
---tPUJ~S_~ ___________________________ ~ __ t_P_O_---l~.,-----,CC 

__ 5~L-·'SB 
WF000471 

Read Cycle No.2 (Notes 8, 10) 
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SWITCHING WAVEFORMS 

~---------------------IWC--------------------~ 

ADDRESS 

~------IAS------~ 

DATA IN 

DATA OUT _______ D_A_TA_U_N_D_EF_IN...;E;,;.D ______ ..J 

WF000211 

Write Cycle No. 1 (WE Controlled) 

~--------------------twc--------------------~ 

II 
r tow 

DATA IN ::::::::::::::::::::::::* ~ DATA IN VALID 

~tWZ-:1 
) 

HIGH IMPEDANCE 
DATA UNDEFINE~ )o-------..;....~.;....----DATA OUT 

WF000221 

Write Cycle No. 2 (CS Controlled) 

Note: If CS goes HIGH simultaneously with WE high, the output remains in a high impedance state. 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1, 2, 3 

VOL 1,2, 3 

VIH 7,8 

VIL 7,8 

IIX 1, 2, 3 

loz 1, .2, 3 

Icc 1, 2, 3 

158 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter Parameter 
Symbol Subgroups Symbol Subgroups 

tAC 7, 8, 9, 10, 11 twp 7, 8, 9, 10, 11 

tAA 7,8, 9, 10, 11 tWA 7,8, 9, 10, 11 

tACS1 7, 8, 9, 10, 11 tow 7,8, 9, 10, 11 

tACS2 7,8,9, 10, 11 tOH 7,8, 9, 10, 11 

tOH 7, 8, 9, 10, 11 tAS 7, 8, 9, 10, 11 

twc 7, 8, 9, 10, 11 lew 7, 8, 9, 10, 11 

tAW 7, 8, 9, 10, 11 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of Mll-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMO's option. 

\ 
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Am2148/2149 
1024 x 4 Static RAM 

DISTINCTIVE CHARACTERISTICS 

• High speed - access times as fast as 35 ns • Low power dissipation 
• Fully static storage and interface circuitry - Am2148: 990 mW active, 165 mW power down 
• Automatic power-down when deselected (Am2148) - Am21 L48: 688 mW active, 110 mW power down 
• TTL-compatible interface levels • High output drive 

- Up to seven standard TTL loads 

GENERAL DESCRIPTION 

The Am2148 and Am2149 are high-performance, static, N- The Am2148 power decreases from 990 mW to 165 mW in 
Channel, read/write, random-access memories, organized the standby mode. The CS input does not affect the power 
as 1024 x 4. Operation is from a single 5-V supply, and all dissipation of the Am2149. 
input/output levels are identical to standard TTL specifica-
tions. The Am2148 and Am2149 are the same except that Data readout is not destructive and has the same polarity 
the Am2148 offers an automatic CS power-down feature. as data input. CS provides for easy selection of an 

The Am2148 remains in a low-power standby mode as long 
individual package when the outputs are OR-tied. 

as CS remains HIGH, thus reducing its power requirements. 

BLOCK DIAGRAM 

-"'- ADDRESS 
STORAGlMATAlX "e- BUFFERS 

"7_ -"e-
As- ROW 

... UI ... 'S ... U ... 's 
-'4- DECODERS 

~48ONLY) 1 1 1 1 .. - ....... -1 Ao _ BUFfERS 
SEHSE AMPUAERS 

II, - COLUMN 
Az _ DECOOERS 

I (Am2148 ONLY) 1 1 1 1 1 1 1 

• 
I 

cs 
WE 

DATA BUFFERS 

Vee-_ I 1 1 t Vss--_ 
110, 1102 1103 11O, 

80000270 

PRODUCT SELECTOR GUIDE 

Part Number Am2148/9 Am2148/9 Am21L48/9 Am2148/9 Am21L48/9 Am2148/9 Am21L48/9 
-35 -45 -45 -55 -55 -70 -70 

Maximum Access Time 35 45 45 55 55 70 70 
(ns) 

Icc Max. (mA) o to 180 180 125 180 125 180 125 

IsS* Max. (mA) + 70°C 30 30 20 30 20 30 20 

Icc Max. (mA) -55 to N/A 180 N/A 180 N/A 180 N/A 

IsS* Max. (mA) +125°C N/A 30 N/A 30 N/A 30 N/A 

* Am2148 and Am21 L48 only. 

I PubliclltiQn # Rev. Amendment 
03210 E 10 
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CONNECTION DIAGRAMS 
Top View 

u 
COlI ~ ~ ~ 

'-6 Vee 

As A7 ... ~ .... 
A" At 

A3 Ai "'3 At 

Ao 110, Ao I/0, 

A, I/~ ... , 110:1 
A2 1103 

cs 1/04 
A2 11°3 

(GNO) We 
Vss 

1:3 en I~ i 
CDOOO171 ~ 

CDOOO350 

Note: Pin 1 is marked for orientation. 

METALLIZATION AND PAD LAYOUT 

Address Designators 

External Internal 

Ao A7 ,.-------- 18 

A1 As 

A2 A9 

A3 A6 

A4 A5 

A5 A4 

As A3 

A7 A2 

As A1 

A9 Ao 

Die Size: 0.107" x 0.145" 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

i 
L... -----E. OPTIONAL PROCESSING 

Blank - Standard processing 
B - Burn-in 

'----------0. TEMPERATURE RANGE 
C - Commercial (0 to + 70°C) 
E - Extended Commercial (-55 to + 125°C) 

L-------------c. PACKAGE TYPE 
D - l8-Pin Ceramic DIP (CD 018) 
L" 18-Pin Rectangular Ceramic Leadless Chip 

Carrier (CLR018) 

'-----------------B. SPEED OPTION 
See Product Selector Guide 

- A. DEVICE NUMBER/DESCRIPTION 
Am2148 - 1 K x 4 NMOS Static RAM with Power-Down 
Am21 L48 - 1 K x 4 Low-Power NMOS Static RAM with Power-Down 
Am2149 - 1 K x 4 NMOS Static RAM 
Am21 L49 - 1 K x 4 Low-Power NMOS Static RAM 

·Military or Limited Military temperature range products are "NPL" (Non-Compliant Products List) or Non-MIL-STO-
883C Compliant products only. 

Valid Combinations 

AM2148-35 

AM2149-35 

AM21L48-45 

AM21L49-45 

AM21L48-55 

AM21L49-55 

AM21L48-70 

AM21L49-70 

AM2148-45 

AM2149-45 

AM2148-55 

AM2149-55 

AM2148-70 

AM2149-70 

DC. DCB. 
LC. LCB 

DC, DCB, 
DE, DEB, 
LC. LCB. 
LE, LEB. 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for .this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 
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ORDERING INFORMATION 
APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

tL.. _____ E. LEAD FINISH 
A - Hot Solder DIP 
C - Gold 

1...---------0. PACKAGE TYPE 
V -16·Pin Ceramic DIP (CD 016) 
U - 16-Pin Rectangular Ceramic Leadless 

Chip Carrier (CLR016) 

L...------------C. DEVICE CLASS 
/8 - Class 8 

&..-----------------B. SPEED OPTION 
45 - 45 ns 
55 - 55 ns 
70 -70 ns 

'---A. DEVICE NUMBER/DESCRIPTION 
Am2146 - 1 K x 4 NMOS Static RAM with Power-Down 
Am2149-1Kx4 NMOS Static RAM 

Valid Combinations 

AM2148-45 
AM2149-45 
AM2148-55 
AM2149-55 /BVA 
AM2148-70 
AM2149-70 

AM2148-45 
AM2149-45 
AM2148-55 

. AM2149-55 /Bue 
AM2148-70 
AM2149-70 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released· valid 
combinations. 

PIN DESCRIPTION 

AO - Ag Address Inputs 
The address input lines select the RAM location to be read 
or written. . 

CS Chip Select (Input; Active LOW) 
The Chip Select selects the memory device. 

WE Write Enable (Input, Active LOW) 
When WE is LOW and CS is also LOW, data is written into 
the location specified on the address pins. 
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1/01 -1/04 Data InlOut Bus (Bidirectional, Active 
HIGH) 

These I/O lines provide the path for data to be read from or 
written to the selected memory location. 

Vce Power Supply 

Vss Ground 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature (T A) .................................. 0 to + 70°C 

Power Applied .................................. - 55 to + 125°C Supply Voltage (Vce> ................... +4.5 V to +5.5 V 
Supply Voltage ................................. -0.5 V to + 7.0 V Military (M) and Extended Commercial (E) Devices 
Signal Voltages with Temperature (T A *) ........................... -55 to + 125°C 
Respect to Ground ........................... -3.5 V to + 7.0 V 

Supply Voltage (Vce> ................... + 4.5 V to + 5.5 V 
Power Description ............................................. 1.2 'w 
DC Output Current.. ......................................... 20 ml\ 

Operating ranges define those limits between which the 
Stresses above those listed under ABSOLUTE MAXIMUM functionality of the device is guaranteed. 
RA TINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute *TA is defined as the "instant-ON" case temperature. 

maximum ratings for extended periods may affect device 
reliability. 

Absolute Maximum Ratings are for system-design 
reference; parameters given are not 100% tested. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Standard Low Power 
Parameter Parameter 

Symbol Description Test Conditions Min. Max. Min. Max. Units 

10H Output HIGH Current VOH = 2.4 V Vee = 4.5 V -4 -4 mA 

TA = 70°C 8 8 
10L Output LOW Current VOL = 0.4 V mA 

TA" 125°C 8 N/A 

VIH Input HIGH Voltage 2.0 6.0 2.0 6.0 Volts 

VIL Input LOW Voltage -0.5 0.8 -0.5 0.8 Volts 

IIX Input Load Current VSS<VI<VCC -10 10 10 p.A 

loz 
Output Leakage GND<Vo<Vee TA = -55 to+ 125°C -50 50 -50 50 p.A 
Current Output Disabled 

CI Input CapaCitance Test Frequency = 1.0 MHz 5 5 pF 

ClIO 
Input/Output TA = 25°C, All Pins at 0 V, VCC = 5 V 7 7 CapaCitance (Note 12) 

ICC Vee Operating Max. VCC, CS < VIL TA = 0 to+ 70°C 180 125 mA 
Supply Current Output Open TA = -55 to+ 125°C 180 N/A 

I 
Automatic CS Power Max. VCC, T A = 0 to+ 70°C 30 20 

158 mA Down Current (CS;;;'VIH) TA = -55 to+ 125°C 30 N/A 

Peak Power-On Max. VCC. T A = 0 to+ 70°C 50 30 
Ipo (CS;;;'VIH) mA Current (Notes 3 & 12) TA=-55 to+125°C 50 N/A 

los Output Short-Circuit GND<Vo<Vcc TA = 0 to+70°C ±275 ±275 
mA 

Current (Notes 11, 12) TA = -55 to+ 125°C ±350 ±350 

Notes: 1. Test conditions assume signal transition times of 10 ns or less, timing reference levels of 1.5 V, input pulse levels of 0 to 3.0 V and 
output' loading of the specified 10L/lOH and 30 pF load capacitance. Output timing reference is 1.5 V. 

2. The internal write time of the memory is defined by the overlap of CS LOW and WE LOW. Both signals must be LOW to initiate a 
write and either signal can terminate a write by going HIGH. The data input setup and hold timing should be referenced to the 
rising edge of the signal that terminates the write. 

3. A pullup resistor to Vee on the CS input is required to keep the device deselected quring Vce power up. Otherwise Ipo will exceed 
values given (Am2148 only). 

4. The operating ambient temperature is defined as the "instant-ON" case temperature. 
5. Chip deselected greater than 55 ns prior to selection. 
6. Chip deselected less than 55 ns prior to selection. 
7. Transition is measured ±500 mV from steady state voltage with specified loading in Figure 2. These parameters are sampled and 

not 100% tested. 
8. WE is HIGH for read cycle. 
9. Device is continuously selected, CS = VIL. 

10. Address valid prior to or coincident with CS transition LOW. 
11. For test purposes, not more than one output at a time should be shorted. Short circuit test duration should not exceed 30 

seconds. 
12. This parameter is sampled and not 100% tested, but guaranteed by characterization. 

*See the last page of this spec for Group A Subgroup Testing information. 

4-41 



TYPICAL DC and AC CHARACTERISTICS 

Supply Current 
Versus Supply Voltage 

125 ,---.,.---r----r---, 

100 

~ 75 1----+--+--+---1 
I 

J 
,850 
25r---~--~---

Vcc-V 
OP000730 

Normalized Access Time 
Versus Supply Voltage 

1.1 

~ 1.0 ~ 

i 

I: 
TA ·25"C 

0.7 I 
4.0 4.5 5.0 

vcc-v 

TAA 

TACS 

e.o 

OP000761 

Typical Power-On Current 
Versus Power Supply 

4.0 
TA - .!!·C 
1kG CS PULL-UP 

~. 3.G 
RESISTOR TO Vee 

~ u 

I 1.0 
188 /"\. 

J 
2 3 4 

Vee- V 

5 

OP000791 

Supply Current 
Versus Ambient Temperature 
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Normalized Access Time 
Versus Ambient Temperature 
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Access Time Change 
Versus Input Voltage 
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\,. 

2.0 

YIN-V 
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3.0 4.0 

OP000801 

Output Source Current 
Versus Output Voltage 
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I 

80 
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OP001081 
Output Sink Current 

Versus Output Voltage 
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SWITCHING TEST CIRCUITS 

Vee Vee 

510 II 510 U 

DATA DATA 
OUT 

~"f 
30pF OUT 

~ ~ (INCLUDING 300 II := 5pF -r- SCOPE AND 
JIG) 

-=: -=: 
TCOOO062 

TCOOO072 

Figure 1. Output Load Flgue 2. Output Load 
for tHZ, tLZ, tow, twz 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified * (Note 1) * * 

Am2148/9-45 Am2148/9-55 Am2148/9-70 
Am2148/9-35 Am21L48/9-45 Am21L48/9-55 Am21L48/9-70 

Parametel Parameter 
No. Symbol Description Min. Max. Min. Max. Min. Max. Min. Max. Units 

Read Cycle 

1 tRC 
Address Valid to Address Do Not Care 35 45 55 70 ns Time (Read Cycle Time) 

2 tM 
Address Valid to Data Out Valid Delay 35 45 55 70 ns (Address Access Time) 

3 tACS1 Chip Select LOW to Data Out (Note 5) 35 45 55 70 
ns 

4 tACS2 Valid (Am2148 only) (Note 6) 45 55 65 80 

5 tACS 
Chip Select LOW to Data Out Valid 15 20 25 30 ns (Am2149 only) 

Chip Select LOW to Am2148 10 10 10 10 
6 tLZ ns Data Out On (Notes 7 & 12) Am2149 5 5 5 5 

7 tHZ 
Chip Select HIGH to Data Out Off (Notes 7 & 0 20 0 20 0 20 0 20 ns 12) 

8 toH Address Unknown to Data Out Unknown Time 0 5 5 5 ns 

9 tpD 
Chip Select HIGH to Power Down Am2148 30 30 30 30 ns Delay (Note 12) • 10 tpu 
Chip Select LOW to Power Up Am2148 0 0 0 0 ns Delay (Note 12) 

Write Cycle 

11 twc 
Address Valid to Address Do Not Care (Write 35 45 55 70 ns Cycle Time) 

12 twp 
Write Enable LOW to Write Enable HIGH (Note 30 35 40 50 ns 2) 

13 twR Write Enable HIGH to Address 5 5 5 5 ns 

14 twz 
Write Enable LOW to Output in High Z 0 10 0 15 0 20 0 25 ns (Notes 7 & 12) 

15 tow Data In Valid to Write Enable HIGH 20 20 20 25 ns 

16 tDH Data Hold Time 0 0 0 0 ns 

17 tAS Address Valid to Write Enable LOW 0 0 0 0 ns 

18 lew 
Chip Select LOW to Write Enable HIGH 30 40 50 65 ns (Note 2) 

19 tow 
Write Enable HIGH to Output in Low Z 0 0 0 0 ns (Notes 7 & 12) 

20 tAW Address Valid to End of Write 30 40 50 65 ns 

* * Notes: See notes following DC Characteristics table. 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS (Cont'd.) 

~---J; 'R< 

.Doo", -1 '" ~ 
D.,. D", '""_ D.:::==-=================D=A=JA=V=A=LI=D================= 

WF000461 

Read Cycle No. 1 (Notes 8, 9) 

~------------~---------tRC----------------------~ 
e! ~~ jl .. ,-------

~---------tACS----------~ j tU::l -tHZ 
HIGH 

DATA OUT __ t-_!H!.2IG:!!H~IM!!:P~ED~A~HC~E~_J(jX~~XX~X~f-C=====~DA~TA~'l~'A~U~D==J[=='j~ IMPEDANCE 

VCC SUPPLY CURRENT 
---'PU~~~ __________________________ ~ ___ t_ro_~~~~I _____ ::: 

WF000241 

Read Cycle No.2 (Notes 8, 10) 
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SWITCHING WAVEFORMS 

~---------------------twc--------------------~ 

ADDRESS 

t--------------tcw----------------l 

t-----------------~w----------------~~--

1---------tAs----I t-----1wP 

I-----IOW-----r-tow 

DATA I/O DATA IN VAUD 

tWl----j tow=l 
-----------------~I HIGH IMPEDANCE ...... "'"_-_-_-_-_-_-_-_-_ 

DATA 110 DATA UNDEFINED ))o-----------i(_ 

WF000711 

Write Cycle No. 1 (WE Controlled) 

I---------------------twc--------------------~ 

ADDRESS 

t----------------1cw-----------------<o.1 

I----------------IAW------------+-- • 1-----IWp 

OATAIIO _____________ * L,~~,~w 
DATA 110 

---,.)1 HIGH IMPEDANCE 
DATA UNDEfiNED >---------------

WF000721 

Write Cycle No. 2 (CS Controlled) 

Note: If CS goes HIGH simultaneously with WE HIGH, the output remains in a high-impedance state. 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1, 2, 3 

VOL 1, 2, 3 

VIH 7,8 

VIL 7,8 

IIX 1, 2, 3 

loz 1, 2, 3 

Icc 1, 2, 3 

ISB 
(Am2148 

1, 2, 3 
only) 

SWITCHING CHARACTERISTICS 

Parameter Parameter 
No. Symbol Subgroups No. Symbol Subgroups 

1 tRC 7, 8, 9, 10, 11 12 twp 7, 8, 9, 10, 11 

2 tAA 7, 8, 9, 10, 11 13 tWR 7,8, 9, 10, 11 

3 t (Am2148 
ACS1 only) 7, 8, 9, 10, 11 15 tow 7, 8, 9, 10, 11 . 

4 t (Am2148 
ACS2 only) 7, 8, 9, 10, 11 16 tOH 7,8, 9, 10, 11 

5 tACS 
(Am2149 

7, 8, 9, 10, 11 17 tAS 7, 8, 9, 10, 11 
only) 

8 tOH 7, 8, 9, 10, 11 18 lew 7, 8, 9, 10, 11 

11 twc 7, 8, 9, 10, 11 20 tAW 7,8, 9, 10, 11 

MILITARY BURN-IN 

Military burn·in is in accordance with the current revision of MIL~STD·883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am2167 
16,384 x 1 Static RAM 

DISTINCTIVE CHARACTERISTICS 

• High speed - access times as fast as 35 ns maximum • High output drive 

• Automatic power down when deselected - Up to seven standard TTL loads or six Schottky TTL 

• Low power dissipation loads 
- Am2167: 660 mW active, 110 mW power down • TTL-compatible interface levels 

• No power-on current surge 

GENERAL DESCRIPTION 

The Am2167 is a high-performance, 16,384-bit, statiC, Only a single + 5-volt power supply is required. When 
read/write, random-access memory. It is organized as deselected (CE;;;" VIH), the Am2167 automatically enters a 
16,384 words by one bit per word. All interface signal levels power-down mode which reduces power dissipation by 
are identical to TTL specifications, providing good noise 80%. 
immunity and simplified system design. All inputs are purely Data In and Data Out use separate pins and are the same 
capacitive MOS loads. The outputs will drive up to six polarity allowing them to be connected together for opera-
standard Schottky TTL loads or up to seven standard TTL tion in a common data bus environment. Data Out is a 
loads. three-state output allowing similar devices to be wire-OR'd 

together. 

BLOCK DIAGRAM 

-'0-
A1 -

-'2- ADDRESS STDRAGE 
BUFFERS 

A3- AND - CELL 
MATRIX 

"-- ROW 128x128 
DECODERS 

A1-

A12 - • t 1 
-'4-
-'5- SENSE/WRITE AMPLIFIERS 

Aa- ADDRESS 
BUFFERS 

"sI- AND 

A10 -
COLUMN 

DECODERS 

A11 -
110 CONTROL AND BUFFER 

A13-

ee • t t 
DAL alTA 

WE 

Vce-- OUT IN 

vss-
80000170 

PRODUCT SELECTOR GUIDE 

Part Number Am2167·35 Am2167·45 Am2167·55 Am2167·70 

Maximum Access Time (ns) 35 45 55 70 

Maximum ActIve Current (rnA) 120 120 (160 mil) 120 (160 mil) 120 (160 mil) 

Maximum Standby Current (rnA) 20 20 (30 mil) 20 (30 mil) 20 (30 mil) 

Full Military Operating No Yes Yes Yes Range Version 

Pld2liSOl'lliQQ fi. ~ ~mi!Qgm!i!Ql 
03211 E /0 
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CONNECTION DIAGRAMS 
Top View 

<: .[ ~ .[ 

ADDRESS 0 Vee (+5V) 
A.. A3 

ADDRESS 2 ADDRESS 1 

ADDRESS 4 ADDRESS 3 Ae As 

ADDRESS II ADDRESS 5 

ADDRESS 8 ADDRESS 7 
Ae A7 

ADDRESS 10 ADDRESS 9 A,o Aa 

ADDRESS 12 ADDRESS It 

DATA OUT ADDRESS 13 A'2 A" 

WE DATA IN 
DOOT A13 

(GND)Vss CE 

CDOO96S0 

~ 0 ~ ;!: 
Z 0 
Cl 

CDOO9690 

Note: Pin 1 is marked for orientation. 

BIT MAP 

Address Designators 

External Internal 

Ao A1 

A1 A6 

A2 A2 

A3 As 

At A3 

As Ao 

A6 At 
A7 A13 

As A10 

A9 A6 

A10 A11 

A11 Ag 

A12 A12 

A13 A7 
Die Size: 0.121 x 0.249 

Figure 3. Bit Mapping Information 
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ORDERING INFORMATION 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

.!!. .... I _____ E. OPTIONAL PROCESSING 
Blank = Standard Processing 

B = Burn·in 

'----------D. TEMPERATURE RANGE 
C = Commercial (0 to + 70°C) 
E = Extended Commercial (- 55 to + 125°C) 
M = Military- (- 55 to + 125°C) 

'--------------C. PACKAGE TYPE 
P = 20-Pin Plastic DIP (PD 020) 
D = 20·Pin Ceramic DIP (CD 020) 
L = 20-Pin Rectangular Ceramic Leadless Chip 

Carrier (CLR 020) 

'-----------------B. SPEED OPTION 

'---- A. DEVICE NUMBER/DESCRIPTION 
Am2167 
16K x 1 NMOS Static RAM 

* Military or Limited Military temperature range products are 
"NPL" (Non-Compliant Products List) or Non·MIL·STD· 
883C Compliant products only. 

AM2167·35 

AM2167-45 

AM2167·55 

AM2167-70 

Valid Combinations 

PC, PCB, DC, DCB .. LC, LCB 

PC, PCB, DC, 
DCB, DE, DEB, 

See Product Selector Guide 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-BB3C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-BB3C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) is formed by a 
combination of: A. DevIce Number 

B. Speed OptIon (if applicable) 
C. DevIce Class 
D. Package Type 
E. Lead Finish 

..6M.21 7 

T .... _____ E• LEAD FINISH 
A - Hot Solder DIP 
C- Gold 

L...---------D. PACKAGE TYPE 
R - 20·Pin Ceramic DIP (CD 020) 
U - 20·Pin Rectangular Ceramic Leadless Chip 

Carrier (CLR 020) 

'-------------C. DEVICE CLASS 
18 - Class 8 

'-----------------B. SPEED OPTION 
-45-45 ns 
-55 - 55 ns 
-70 -70 ns 

'---A. DEVICE NUMBER/DESCRIPTION 
Am2167 

AM2167-45 

AM2167-55 

AM2167-70 

AM2167-45 

AM2167-55 

AM2167-70 

16K x 1 NMOS Static RAM 

Valid Combinations 

IBRA 
IBUC 

Valid CombinatIons 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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PIN DESCRIPTION 

AO-A13 Address (Inputs) 
The address input lines select the RAM location to be read 
or written. 

CE Chip Enable (Input, Active LOW) 
The Chip Enable selects the memory device. 

WE Write Enable (Input, Active LOW) 
When Write Enable is LOW and Chip Enable is also LOW, 
data is written into the location specified on the address 
pins. 

4-51 

DIN Data (Input) 
This pin issued for entering data during write operation. 

DOUT Data (Output, Three State) 
This pin is three state during write operation. It becomes 
active when CE is LOW and WE is HIGH. 

Vee Power Supply 

Vss Ground 

I 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 

Ambient Temperature with Temperature (TN ......................... .' ........ 0 to + 70°C 

Power Applied .................................. -55 to + 125°C Supply Voltage (VCC) •..•...........•.•• + 4.5 V to + 5.5 V 

Supply Voltage ••.•...........•..•.•..•....•..•. -0.5 V to + 7.0 V Military (M) and Extended Commercial (E) Devices 
Signal Voltages with Temperature (T C for M - T A 

Respect to Ground ......•...•••.•.......... -3.5 V to + 7.0 V for E Devices) .............................. -55 to + 125°C 
Power Description ..•..•.•.......•.........•....•....•......••. 1.2 W Supply Voltage (VCC) ....................... +4.5 to +5.5 V 
DC Output Current •.•.....•....•................•.•... ; ...... 50 mA 

Maximum rating are to be for system design reference, Operating ranges define those limits between which the 
parameters given may not be 100% tested by AMD. functionality of the device is guaranteed. 

The products described by this speCification include internal 
*TA, Ambient temperature is defined to be the "instant circuitry designed to protect input devices from damaging 

accumulations of static charge. It is suggested nevertheless, on" case temperature 

that conventional precautions be observed during storage, 
handling and use in order to avoid exposure to excessive 
voltages. 

DC CHARACTERISTICS over operating range unless otherwise specified (Note 4)* 

Am2167-45, 
Am2167-55, 

Parameter 
Am2167-35 Am2167-70 

Parameter 
Symbol Description Test Conditions Min. Max. Min. Max. Units 

IOH Output HIGH Current VOH a 2.4 V Vec-4.5 V -4 -4 rnA 

COM'L 16 16 
IOl Output LOW Current VOL a 0.4 V rnA 

MIL 12 12 

V'H Input HIGH Voltage 2.2 6.0 2.2 6.0 Volts 

V'l Input LOW Voltage -2.5 O.B -2.5 O.S Volts 

I,X Input Load Current Vss';;;V,.;;;VCC -10 10 -10 10 pA 

loz 
Output Leakage GND';;;Vo';;;Vee -50 50 -50 50 pA Current Output Disabled 

C1 Input Capacitance Test Frequency - 1.0 MHz 5 5 pF 
Co Output Capacitance TA" 25°C, All pins at 0 V, Vec" 5 V (Note 9) 6 6 

Icc Vee Operating Max Vee, CE';;; V'l COM'L 120 120 rnA 
Supply Current Output Open MIL N/A 160 

ISB Automatic ~ Power MAX Vce, (CE ~ V'H) COM'L 20 20 rnA 
Down Current (Note 3) MIL N/A 30 

Notes: 1. Test conditions assume signal transition times of 10 ns or less, timing reference levels of 1.5 V, input pulse levels of 0 to 3.0 V and output 
loading of the specified IOllJOH and 30 pF load capacitance. Output timing reference is 1.5 V. 

2. The internal write time of the memory is defined by the overlap of ~ LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input setup and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 

3. A pull-up resistor to Vee on the ~ input is required to keep the device deselected during Vee power up. Otherwise ISB will exceed values 
given. 

4. The operating ambient temperature range is guaranteed at the "instant-on" case temperature. 
5. The device must be selected during the previous cycle. Otherwise tAA and tRe are equivalent to tACS. 
6. Transition is measured ±500 mV from steady state voltage with load specified in Figure 2 for tHZ, tLl, tow and twz. 
7. WE is HIGH for read cycle. 
S. Address valid prior to or coincident with ~ transition LOW. 
9. Parameter not 100% tested. Guaranteed by characterization. 

*See last page of Spec for Group A Subgroup Testing Information. 
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TYPICAL DC and AC OPERATING CHARACTERISTICS 

Supply Current 
versus Supply Voltage 

120 
TA -25"C 

100 
Icc -1 80 

I 

.J 80 

j 40 

20 'sa r--r--

o 
U 4.8 4.8 5.0 5.2 5A 5.8 

vcc- V 

OP000940 

Normalized Access Time 
versus Supply Voltage 
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j 1.1 r--.~t-~~~.:t:::;;; 
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0.7 '----..... - ...... -------' 
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vcc- v 

5.S 8.D 

OP000970 
Typical Power-On Current 

versus Power Supply 
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Supply Current 
versus Ambient Temperature 
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--.. ............ --~ -r-

100 
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I 

J80 
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Normalized Access Time . 
versus Ambient Temperature 
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i 0.8 

0.8 
Z 

0.7 
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Access Time Change 
versus Input Voltage 
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Output Source Current 
versus Output Voltage 
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Output Sink Current 
versus Output Voltage 
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SWITCHING TEST CIRCUITS 

Vee Vee 

~- ~~U DATA DATA 
OUT 

"" ",n ~ '" 30pF 
2000 (INCLUDING 

SCOPE AND 
JIG) 

TCOOOO40 TCOOO050 

Figure 1. Output Load Figure 2. Output Load for tHZ, tLl, tow, twz 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 1)* 

Am2167·35 Am2167·45 Am2167·55 Am2167-70 
Parameter Parameter 

No. Symbol Description Min. Max. Min. Max. Min. Max. Min. Max. Units 

Read Cycle 

1 tRC 
Address Valid to Address Do Not Care 30 40 50 70 ns Time (Read Cycle Time) (Note 5) 

2 tM 
Address Valid to Data Out Valid Delay 30 40 50 70 ns (Address Access Time) (Note 5) 

3 tACS 
Chip Enable LOW to Data Out Valid 35 45 55 70 ns (Chip Enable Access Time) 

4 tLZ Chip Enable LOW to Data Out On (Notes 6, 9) 5 5 5 5 ns 

5 1HZ Chip Enable HIGH to Data Out Off (Notes 6, 9) 0 20 0 25 0 30 0 40 ns 

Address Unknown to Data Out I COM'L 3 3 3 3 ns 
6 tOH Unknown Time I MIL 1 1 1 1 ns 

7 tpo Chip Enable HIGH to Power Down Delay (Note 9) 25 30 30 55 ns 

8 tpu Chip Enable LOW to Power Up Delay (Note 9) 0 0 0 0 ns 

Write Cycle 

9 twe 
Address Valid to Address Do Not Care 30 40 50 70 ns (Write Cycle Time) 

10 twp Write Enable LOW to Write Enable HIGH (Note 2) 20 20 25 40 ns 

11 tWR Write Enable HIGH to Address 0 0 0 0 ns 

12 twz Write Enable LOW to Output in HIGH Z (Notes 6 & 9) 0 20 0 20 0 25 0 35 ns 

13 tow Data In Valid to Write Enable HIGH 15 15 20 30 ns 

14 tOH Data Hold Time 5 5 5 5 ns 

tAS1 
Address Valid to Write Enable LOW 5 5 5 5 ns 

15 (WE Controlled Write) 

tAS2 . 
Address Valid to Write Enable LOW 0 0 0 0 ns (CE Controlled Write) 

16 tcw Chip Enable LOW to Write Enable HIGH (Note 2) 30 40 50 55 ns 

17 tow Write Enable HIGH to Output in LOW Z (Notes 6 & 9) 0 0 0 0 ns 

18 tAW Address Valid to End of Write 30 40 50 70 ns 

·See last page of specification for Group A Subgroup 8 Testing Information. 

SWITCHING WAVEFORMS 

READ CYCLE NO. 1 (Notes 5. 7) 

~,"ml 
IRe 

* r ~A_b;J 

DATA OUT ,"""U'DA':~ : DATA VAllO 

WFOOO460 
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READ CYCLE NO.2 (Notes 7, 8) 

~------------------------tRe------------------------,. ______________ _ 

~---------~cs----------~ 
�LZ----j 

HIGH IMPEDANCE I ~'Ot7l~lr-------------:-____ ------t-----~ 
DATA OUT ---0+---------;.;;.;.;;.;.;;.;;---0{ DATA VAUD 

~~~~ ______________ ~ __ _J 

HIGH 
IMPEDANCE 

vce tPU J .... __ ------------------------------------------tPO----"\·1 Ice 
SUPPLY iN" 50'4 3i... CURRENT ________ "-- 158 

WF000280 

WRITE CYCLE NO. 1 (WE CONTROLLED) 

~---------------------IWC--------------------~ 

~------tAS------~ 

DATA IN 

-------------------------~4--------~---4_--~----------------

DATA OUT 

------------------------~---------~ WF000210 

WRITE CYCLE NO. 2 (CE CONTROLLED) 

~--------------------tWC--------------------~ 

r tOW 

DATA IN :==============:=======:* L .':~jA IN VAL.ID 

" HIGH IMPEDANCE 
DATA UNDEFINED J ...... ----------...;.;,;.;;.;~---------DATA OUT 

WF000220 

Note: If CE goes high simultaneously with WE high, the output remains in a high impedance state. 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbols Subgroups 

10H 1, 2, 3 

10l 1, 2, 3 

VIH 7,8 

Vil .7,8 

IIX 1, 2, 3 

loz 1, 2, 3 

Icc 1, 2, 3 

IS8 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter Parameter 
Symbols Subgroups Symbols Subgroups 

tRC 7,8, 9, 10, 11 tow 7, 8, 9, 10, 11 

tM 7,8,9,10,11 tOH 7,8, 9, 10, 11 

tACS 7,8, 9, 10, 11 tcw 7,8, 9, 10, 11 

tOH 7,8, 9, 10, 11 tAW 7, 8, 9, 10, 11 

twc 7,8, 9, 10, 11 tAS1 7, 8, 9, 10, 11 

twp 7,8,9,10,11 tAS2 7, 8, 9, 10, 11, 

tWR 7, 8, 9, 10, 11 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revisions of MIL-STO"883, Test Method 1015, Conditions A through E. Test 
Conditions are selected at AMO's option. 
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Am2168/ Am2169 
4096 x 4 Static R/W Random-Access Memory 

DISTINCTIVE CHARACTERISTICS 

• High speed - access times as fast as 40 ns • Standard 20-pin, .300 inch dual-in-line package 
• Fully static storage and interface circuitry • Standard 20-pin rectangular ceramic leadless chip 
• No clocks or timing signals required carrier 

• Automatic power down when deselected (Am2168) • High output drive 

• Power dissipation - Up to seven standard TIL loads or six Schottky TIL 
- Am2168: 660 mW active, 165 mW standby loads 

Am2169: 660 mW • TIL-compatible interface levels 

GENERAL DESCRIPTION 

The Am2168 and Am2169 are high-performance, static, N- The Am2168 remains in a low~power standby mode as long 
channel, read/write, random-access memories organized as CE remains HIGH, thus reducing its power requirements 
as 4096 words of 4 bits. Operation is from a single 5 V from 660 mW to 165 mW maximum. 
supply, and all input/output levels are identical to standard The data read out is not destructive and has the same 
TIL specifications. The Am2168 and Am2169 are the same polarity as the input data. The device is packaged in either 
except that the Am2168 offers an automatic Chip Enable 
(CE) power-down feature. 

a .300 slim DIP or 20-pin leadless chip carrier. The outputs 
of similar devices can be OR-tied and easy selection 
obtained by use of the CEo 

BLOCK DIAGRAM 

Ao- ADDRESS 
STORAGl MATRIX A,_ BUFFERS 

A2-

A3 - -
-'4-

128x32 128 x32 128 x32 128 x32 As- ROW 

-'6- DECODERS 

(Am2168 ONLY) 

t 1 1 
A7- ADDRESS 

A,_ '''''''' H Ag- SENSE AMPLIFIERS 
A COLUMN 

10 - DECODERS 

A
ll

- 1 
r 1 r ! r 1 r ~ (Am2168 ONLY) 

I 

CE 
WE 

DATA BUFFERS 

VCC--_ l 1 1 1 GND---
1/01 1102 1/03 1104 

80006210 

PRODUCT SELECTOR GUIDE 

~68·35 Am2168·45 Am2169·40 Am2168·55 Am2169·50 Am2168·70 Am2169·70 

J 45 40 55 50 70 70 
) 120 120 120 120 120 120 

30 N/A 30 N/A 30 N/A 
160 N/A 160 160 160 160 

30 N/A 30 N/A 30 N/A 

I Publication # BID!.. Amendment 
04588 B 10 
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CONNECTION DIAGRAM 
Top View 

..( 1= >8 J < 

A4 Vcc(+S V) 

A5 A3 
A. A1 

Ae A2 

A7 A1 
A. AI 

As Ao A3 Ae 

At 1101 A. 1/0, 

A10 1/02 
A1 I/0z 

Al1 1/03 
Az IIO:! 

CE 1/0 4 

GND WE 

CDOO9450 ~ .J ~ c! ::::. 
CDOO9282 

Note: Pin 1 is marked for orientation. 

METALLIZATION AND PAD LAYOUT 

Address De~lgnators . 

External Internal 

Ao Ao 

A1 A1 

A2 A2 

A3 A3 

A4 A4 

As As 

A6 A6 

A7 A7 

As As 

A9 A11 

A10 A10 

A11 A9 Die Size: 0.12' 
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ORDERING INFORMATION (Cont'd) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

1 .... _____ E• OPTIONAL PROCESSING 
Blank - Standard Processing 

B - Burn-in 

'---------D. TEMPERATURE RANGE 
C .. Commercial (0 to + 70°C) 
E .. Extended Commercial (-55 to + 125°C) 
M = Military· (-55 to + 125°C) 

L..------------C. PACKAGE TYPE 
P .. 20-Pin Plastic DIP (PO 020) 
o = 20-Pin Ceramic DIP (CD 020) 
L .. 20-Pin Rectangular Ceramic Leadless 

Chip Carrier (CLR 020) 

L..-----------------B. SPEED OPTION 
35" 35 ns 
40=40 ns 
45 = 45 ns 
50 = 50 ns 
55 - 55 ns 
70 -70 ns 

- A. DEVICE NUMBER/DESCRIPTION 
Am2168 Am2169 
4096 x 4 Static R/W Random Access Memory 

* Military or Limited Military temperature range products are 
"NPL" (Non·Compliant Products List) or Non-MIL-STD-
883C Compliant products only. 

AM2168-35 

AM2169-40 

AM2168-45 

AM2168-55 

AM2169-50 

AM2166-70 

AM2169-70 

Valid Combinations 

PC, PCB, DC, 
DCB, Le, LCB 

PC, PCB, 
DC,DCB, 
DE, DEB, 
LE, LEB 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) is formed by a 
combination of: A. Device Number 

B. Speed Option (it applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

if! i 
L... -----E. LEAD FINISH 

A - Hot Solder DIP 
C- Gold 

L----------D. PACKAGE TYPE 
R .. 20·Pin Ceramic DIP (CD 020) 
U - 20-Pin Rectangular Ceramic Leadless 

Chip Carrier (CLR020) 

L-------------C. DEVICE CLASS 
IB = Class B 

L-----------------B. SPEED OPTION 
50 .. 50 ns 70 .. 70 ns 
55 = 55 ns 45 = 45 ns 

- A. DEVICE NUMBER/DESCRIPTION 
Am2168 • Am2169 4096 x 4 Static R/W Random Access Memory 

Valid Combinations 
AM2168-45 

AM2168-55 

AM2169-50 

AM2168-70 

AM2169-70 IBRA 
AM2168-45 

AM2168-55 

AM2169-50 

AM2168-70 

AM2169-70 

Valid Combinations 

Valid· Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 

.. PIN DESCRIPTION 

AO - A11 Address Inputs (Inputs) 
The address input lines select the RAM location to be read 
or written. 

CE Chip Enable (Input, Active LOW) 
The Chip Enable selects the memory device. 

WE Write Enable (Input, Active LOW) 
When Write Enable is LOW and Chip Enable is also LOW, 
data is written into the location specified on the address 
pins. 
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1/01 -1/04 Data In/Out Bus (Bidirectional Active 
HIGH) 

These liD lines provide the path for data to be read from or 
written to the selected memory location. 

VCC Power Supply 

Vss Ground 



ABSOLUTE MAXIMUM RATINGS· OPERATING RANGES 
Supply Voltage ................................. -0.5 V to + 7.0 V Commercial' (C) Devices 
All Signal VOltages ............................ -3.5 V to +7.0 V Temperature (T A)* ................................ 0 to + 70°C 
DC Output Current ........................................... 20 mA Supply Voltage (Vee) ...................... 4.5 V to + 5.5 V 
Power Dissipation Extended Commercial (E) and Military (M) Devices 

Cerdip & Leadless Packages ............................ 1.2 W Temperature 
Plastic Packages ............................................ 0.7 W (T A - E Devices) (T e - M Devices) ...... - 55 to + 125°C 

Ambient Temperature with Power Applied Supply Voltage (Vee> ....................... +4.5 to +5.5 V 
Cerdip & Leadless Packages ............... -55 to + 125°C 
Plastic Packages ................................. -10 to +85°C 

Operating ranges define those limits between which the Storage Temperature 
Cerdip & Leadless Packages ............... -65, to + 150°C functionality of the device is guaranteed. 

Plastic Packages ............................... -55 to + 150°C 
*TA, ambient temperature, is defined as the "instant-on" 

Stresses above those listed under ABSOLUTE MAXIMUM case temperature. 
RATINGS may cause permanent device fai/ure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

*Maximum ratings are for system design reference; 
parameters given may not be 100% tested. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Am2168-55 
& -70 

Am216S-35, Am2169-50 
-45, & ·40 & -70 

Parameter Parameter 
Symbol Description Test Conditions Min. Max. Min. Max. Units 

10H Output HIGH Current VOH = 2.4 V Vee = 4.5 V -4 -4 mA 

COM'L 8 8 
10L Output LOW Current VOL = 0.4 V mA 

MIL' 8 8 

VIH Input HIGH Voltage 2.2 6.0 2.2 6.0 Volts 

VIL Input LOW Voltage Note 3 -0.5 0.8 -0.5 0.8 Volts • IIX Input Load Current GND<VI<Vee -10 10 -10 10 p.A 

loz 
Output Leakage GND<Vo <Vee -50 50 -50 50 p.A 
Current Output Disabled 

C1 Input CapaCitance Test Frequency = 1.0 MHz 5 5 
pF 

ClIO Input/Output TA = 25°C, All Pins at 0 V, Vee = 5 V 
7 7 

Capacitance (Note 5) 

ICC Vee Operating Max. Vee, CE < VIL COM'L 120 120 mA 
Supply Current Output Open MIL N/A 160 

Automatic CE Power COM'L 30 30 
IS8 Down Current Max. Vee, (CE;;a.VIH) mA 

(Am2168 Only) MIL N/A 30 

Notes: 1. Test conditions assume signal transition times of 5 ns or less, timing reference levels of 1.5 V, input pulse levels of 0 to 
3.0 V and output loading of the specified 10LIIOH and 30 pF load capacitance. Output timing reference is 1.5 V. 

2. The internal write time of the memory is defined by the overlap of CE LOW and WE LOW. Both signals must be LOW to 
initiate a write and either signal can terminate a write by going HIGH. The data input setup and hold timing should be 
referenced to the rising edge of the signal that terminates the write. 

3. VIL voltages of less than -0.5 V on the I/O pins will cause the output current to exceed the maximum rating and thus 
should not exceed 30 seconds in duration. 

4. At any given temperature and voltage condition, tHZ is less than tLZ and twz is less than tow for all devices. Transition is 
measured at 1.5 V on the input to VOH ~500 mV and VOL +500 mV on the outputs using the load shown in B. under 
Switching Test Circuits. CL = 5 pF. 

5. Not 100% tested parameter; parameter guaranteed by characterization. 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST CIRCUITS 

Vee 
Vee ) 

510 II 
510n 

DATA DATA 
OUT OUT 

~Il f 30 pF 
(INCLUDING 300n _~ 5 pF 
seOPE AND > 
JIG) 

-==- ~ 
TC003500 

TC003510 

A. Output Load B. Output Load for tHZ, tLZ, tow, twz 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 1)* 

Am2168-45, Am2168-55, Am2168-70, 
Am2168-35 Am2169-40 Am2169-50 Am2169-70 

Parameter Parameter 
No. Symbol Description Min. Max. Min. Max. Min. Max. Min. Max. Units 

Read Cycle 

1 tRC 
Address Valid to Address Do Not Care Time 35 40 50 70 ns (Read Cycle Time) 

2 tAA 
Address Valid to Data Out Valid Delay (Address 35 40 50 70 ns Access Time) 

Chip Enable lOW to Data Out Valid Am2168 35 45 55 70 
3 tACS iAm2169 

ns 
(Chip Enable Access Time) 35 20 25 30 

Am2168 Notes 4, 5 5 5 5 
4 tLZ Chip Enable lOW to Data Out On 

iAm2169 5 2 2 2 2 

5 tHZ Chip Enable HIGH to Data Out Off Notes 4, 0 20 0 20 0 25 0 30 ns 5 

Address Unknown to Data Out COM'l 3 3 3 3 
6 tOH Unknown Time ~ 1 1 1 

7 tpo Chip Enable HIGH to Power-Down Am2168 35 45 55 70 ns Delay 

e tpu Chip Enable lOW to Power-Up Delay Am2168 0 0 0 0 ns 

Write Cycle 

9 twe 
Address Valid to Address Do Not Care (Write 35 40 50 70 ns Cycle Time) 

10 twp Write Enable lOW to Write Enable HIGH Note 2 30 35 45 65 ns 

11 twR Write Enable HIGH to Address Do Not Care 0 0 0 0 ns 

12 twz Write Enable lOW to Output in Hi-Z Notes 4, 0 15 0 15 0 20 0 25 ns 5 

13 tow Data In Valid to Write Enable HIGH 20 2Q 25 35 ns 

14 tOH Data Hold Time 5 5 5 5 ns 

15 tAS Address Valid to Write Enable . lOW 0 0 0 0 ns 

16 tcw Chip Enable lOW to Write Enable HIGH Note 2 30 35 45 65 ns 

17 tow Write Enable HIGH to Output in low-Z Notes 4, 0 0 0 0 ns 5 

18 tAW Address Valid to End of Write 30 35 45 65 ns 

·See the last page of this spec for Group A Subgroup Testing information. 

4·62 



SWITCHING WAVEFORMS (Cont'd.) 

A •• RESS ~~·I~~'~~~H~t~AA~1 ~:.~~~~ 
DATA ~----------------------------------------

INPUT/OUTPUT _____ PR_E_V_IO_US __ DA_T_A_VA_L_ID___ __ ________________ D_A_TA_V_A_LI_D _______________ __ 

WF021270 

Read Cycle No. 1 (WE HIGH, CE LOW) 

~------------------------tRC------------------------~ 
CE ~~ )I ... ~------------

~------------------------------------------~ 

DATA 
INPUT/OUTPUT 

Vcc 
SUPPLY 

CURRENT 

~----------t~s----------~ 
tU--j 

HIGH IMPEDANCE 1'\."X;..:lXIL.XX:...;~~rl\'-----_-------+_-.--J1 DATA VALID 

HIGH 
IMPEDANCE 

I---tPUJ_5O'lI. _________________________________ r----___ t_PD __ ~·1.71---- ICC 
_ 5O'lI.L-ISB 

(Am2168 ONLY) 

WF0212BO 

Read Cycle No. 2 (WE HIGH, Address Valid Prior to CE Transition to LOW) 
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SWITCHING WAVEFORMS 

twc 

ADDRESS ~I(. 

-'" 
~I(. 
J\. 

tcw 

\\' ~\~~ -,l/ / / / '// / / / / / /J 
tAW tWR-

tAS 
I 

IWp 

\\\~r- 11{ 

tow ·IOH-

DATA 1/0 ~( DATA IN VALID ~I(. 
J\. 

:---IWZ r---IOW 

DATA 110 --------D-A-r-A-U-N-D-E-FI-N-ED------ )-I ___ H_IG_H_I_M_PE_D_A_N_C_E __ ..:(~============ 
WF021970 

Write Cycle No. 1 (WE Controlled) 

~------------------------twc------------------------~ 

ADDRESS 
__ ~ __________________________________ -JI~ __ ~ ____ _ 

~------------------tcw------------------~ 

~-------------------tAw--------------------+---

t-----Iwp---.., 

l" lOW 

DATA I/O ===========================* L ~D~ VAUD 

DATA itO 
~I HIGH IMPEDANCE 

DATA UNDEFINED ,>-----------------
WF021300 

Write Cycle No. 2 (CE Controlled) 
Note: If CE goes HIGH simultaneously with WE HIGH. the output remains in a high-impedance state. 
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TYPICAL PERFORMANCE CURVES 

Supply Current 
versus Supply Voltage 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

IOH 1, 2, 3 

IOL 1, 2, 3 

V,H 7,8 

V,L 7,8 

I,X 1, 2, 3 

IOZ 1, 2, 3 

Icc 1, 2, 3 

IS8 
(2168 1, 2, 3 
only) 

SWITCHING CHARACTERISTICS 

Parameter 
No. Symbol Subgroups 

1 tRC 7,8, 9, 10, 11 

2 tAA 7, 8, 9, 10, 11 

3 tACS 7, 8, 9, 10, 11 

6 tOH 7,8, 9, 10, 11 

9 twc 7, 8, 9, 10, 11 

10 twp 7, 8, 9, 10, 11 

11 tWR 7,8, 9, 10, 11 

13 tow 7, 8, 9, 10, 11 

14 tOH 7, 8, 9, 10, 11 

15 tAS 7, 8, 9, 10, 11 

16 tcw 7, 8, 9, 10, 11 

18 tAW 7, 8, 9, 10, 11 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STO-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMO's option. 
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256K x 1 CMOS Dynamic RAM Family 

Introduction 

This document presents preliminary specifications on the 256K x 1 CMOS Dynamic RAM Family of 
products. The family consists of three device types, each with its own distinct addressing scheme. The 
Am90C255 features Nibble Mode addressing which allows high-speed serial access of up to 4 bits of data, 
resulting in significant bandwidth improvement over conventional Page Mode addressing. The Am90C256 
supports Enhanced Page Mode which permits random or serial access of up to 512 bits within a row. The 
Static Column Mode DRAM, the Am90C257, offers a new addressing scheme which significantly reduces 
access times. In this method, RAS latches the row addresses are read directly from the address bus as in 
a static RAM. CAS can either be tied to ground or used as a chip select. Access time of 80 ns, 100 ns and 
120 ns are offered on all three device types. 

All three devices types have corresponding low-power versions which offer very low CMOS standby power 
of 0.5 mW (Max.), ideal for battery-operated or battery back-up applications. During standby (Refresh-only 
cycles), the refresh period can be extended to 32 ms to reduce the total current required for data retension 
to less than 230 pA (Max.). All three low standby power versions are screened for 100-ns, 120-ns and 150-
ns access times. The low-power versions share the same AC and DC characteristics with the standard 
CMOS versions, except for one addition to the DC characteristics, viz CMOS standby current specified at 
100 pA (Max.). These additions are presented in the Low-Power DRAM overview. All other data is supplied 
in the respective standard DRAM data sheet. The three low-power devices are identified as the 
Am90CL255 (Nibble Mode DRAM), the Am90CL256 (Enhanced Page Mode DRAM) and the AM90CL257 
(Static Column Mode DRAM). . 

The three addressing schemes, along with the low-power options, support a wide range of applications 
requiring superior speed-power characteristics, such as mini-computers, professional computers, worksta­
tions, CAD/CAM systems, buffer memories, peripheral storage, etc. Besides low standby power, the 
CMOS process permits significantly improved soft-error immunity «100 FITS*), thus significantly 
improving system reliability. 

Both families are available in a 16-Pin Plastic DIP or 18-Pin Plastic Leaded Chip Carrier. Physical 
dimensions for these packages are provided in Section 7 of this book. 

* 1 FIT (Failure in Time) = 1 Failure in 109 device-hours. 
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Am90C255 
256K x 1 CMOS Nibble Mode Dynamic RA!v1 

PRELIMINARY 

DISTINCTIVE CHARACTERISTICS 

• High density 256K x 1 
• Low-power dissipation - 358 mW active 
• High-speed operation - 80-ns access, 130-ns cycle 

times 
• High-speed Nibble Mode 

- 15-ns access, 35-ns cycle times 

• Fast Read-Modify-Write Cycle time 
• Single 5-V supply 
• Fast CAS output control 
• Back biased substrate for high performance 
• 'RAS-only refresh 

GENERAL DESCRIPTION 

The Am90C255 is a fully decoded, CMOS Dynamic Ran­
dom-Access Memory organized as 262,144 one-bit words. 
The design is optimized for high-speed, high-performance 
applications such as mainframe memory, graphics, buffer 
memory and peripheral storage, and battery operated 
applications. . 

The Am90C255 features "nibble mode" which allows high­
speed serial access of up to four bits of data. This results in 
significant bandwidth improvement over conventional page 
mode, while simplifying system design. 

The Am90C255 is fabricated using silicon gate CMOS 
process which permits significant improvements iii speed­
power characteristics. It has an on-chip tully regulated 
substrate bias generator which Significantly improves tran-

. sistor performance, and also functions as a power-up 
clamp which serves to protect the device from latch-ups. 

The device operates on a single 5-V supply and is stable 
over a wide range. All inputs and outputs are TTL­
compatible. The Am90C255 is housed in a standard 16-pin, 
0.3-inch wide plastic DIP. 

BLOCK DIAGRAM 

COLUMN 
DECODER 

SENSE AMPS 
VOGATING 

262.144 BIT 
STORAGE CELL 
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ORDERING INFORMATION 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of: A. Device Number 

AM90C255 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

i 
L-. -----E. OPTIONAL PROCESSING 

Blank = Standard processing 
B '" Burn-in 

'-----------D. TEMPERATURE RANGE 
C '" Commercial (0 to + 70°C) 

L--------------C. PACKAGE TYPE 
P - 16-Pin Plastic DIP (PO 016) 
J - 18-Pin Plastic Leaded Chip Carrier 

(PLE018) 

'------------------B. SPEED OPTION 
-08 = 80 ns 
-10 = 100 ns 
-12'" 120 ns 

'---- A. DEVICE NUMBER/DESCRIPTION 
Am90C255 
256K x 1 CMOS Nibble Mode DRAM 

Valid Combinations 
AM90C255-08 

AM90C255-10 

AM90C255-12 

PC, PCB 
JC, JCB 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device_ Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
t~ obtain additional data on AMD's standard military grade 
products. 
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ROW ADDRESS TOPOLOGICAL BIT MAP 

128 K 128 K 

MEMORY MEMORY 

o • 256X 1 • 256X 

1_128X 0_128X O_128X . 128X 

Quad 1 Quad 2 Quad 1 Ouad2 

AX 1 1 • &4X _l o_ti.4x_ Once 

1 • 32X 'O_32X---l Twice 

1 . 16X J O_16X-! 4 TImes 

AX . 1 • ax o_ax~ 8 Tomes 

AX . 1 1 1 1 0 0 0 0 16 TIITI8S 

AX 0 1 0 1 1 0 1 0 16 Times 

1 0 0 1 1 0 0 1 16 Times 

AF003970 

Note: Quad 2 is a mirror image ofAX2 thru AX7 in Quad 1. AXo and AX1 are repeated in both quads. 
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PIN DESCRIPTION 

AO - As Nine multiplexed inputs, initially provides nine row 
address inputs and then nine column address 
inputs, all within one normal cycle. The nine row 
address inputs (meeting the set-up and hold 
times, tASR and tRAH) are latched in by RAS L 
The nine column address inputs (meeting the set­
up and hold times, tASC and tCAH) are latched in 
by CAS L The combined row and column address 
inputs (18 total) will select one of 262,144 memo­
ry bits for Read, Write or Read-Modify-Write 
operation. During Nibble Mode operation, As de­
termines the starting point of the circular 4-bit 
nibble. Row As and Column As provide two binary 
bits needed to select one of four bits (see Section 
on Nibble Mode Cycles). 

DIN The Data Input (meeting set-up and hold times, 
tos and tOH) is latched in by either WE ! or CAS !, 
whichever comes later, while RAS is LOW. 

RAS The Row Address Strobe control clock. RAS ! 
latches the row address on Ao - As and activates 
a memory cycle and precharges the memory's 
dynamic circuits. Memory cycle time, as defined 
by the RAS clock, has a very large operating 
range. However, RAS LOW pulse widtlJ (tRAS) 
and RAS HIGH pulse width (tRP) must satisfy the 
specified minimum and maximum values in order 
to maintain continuous memory operation and 
data retention. RAS alone controls memory re­
fresh function. 

FUNCTIONAL DESCRIPTION 

Device Initialization 

Since the Am90C255 dynamic RAM is a single supply 5 V-only 
device, the need for power supply sequencing is no longer 
required as was the case in older generation dynamic RAMs. 
On power-up, an initial pause of 100 microseconds is required 
for the internal substrate generator pump to establish the 
correct bias voltage. This is to be followed by a minimum of 
eight active cycles of the row address strobe (clock) to 
initialize the various dynamic nodes internal to the device. 
During an extended inactive state of the device (greater than 4 
ms with device powered up), the wake-up sequence (8 active 
cycles) will be necessary to assure proper device operation. 

Addressing The RAM 

The nine address pins on the device are time multiplexed with 
two separate 9-bit address fields that are strobed at the 
beginning of the memory cycle by two clocks (active negative), 
the row address strobe and the column address strobe. A total 
of eighteen address bits will decode one of the 262,144 cell 
locations in the device. The column address strobe follows the 
row address strobe by a specified minimum and maximum 
time called "tRCO," which is the row-to-column strobe delay. 
This time interval is also referred to as the multiplex window 
which gives flexibility to a system deSigner to set up his 
external addresses into the RAM. These conditions have to be 
met for normal read or write cycles. This initial portion of the 
cycle accomplishes the normal addressing of the device. 
There are, however, two other variations in addressing the 
Am90C255. One is called the RAS-only refresh cycle (de­
scribed later), where an 8-bit row address field is presented on 
the input pins and latched by the RAS clock. The most 
significant bit on row address As (pin 1) is not required for 
refresh. The other variation, which is called Nibble Mode 

The Column Address Strobe control clock. With 
RAS LOW, CAS ! latches the column address and 
activates the memory input and output operations. 
With WE LOW, CAS controls the input timing; with 
WE HIGH, CAS controls the timing of valid output. 
CJ\S HIGH turns off DOUT (DOUT = high imped­
ance). In the Nibble Mode, CAS is toggled to 
sequentially access the three nibble bits after the 
first bit of the nibble is accessed in the usual 
manner. 

The Write Enable control clock. WE timing, rela­
tive to CAS and RAS, will define one of three 
memory cycles. RAS and CAS, both LOW, and 1) 
WE HIGH, will define a Read Cycle; 2) WE LOW 
(meeting the set-up and hold time twCS) , will 
define an Early Write Cycle; 3) WE, first HIGH and 
then LOW (meeting the tcwo delay time), will 
define a Read-Write/Read-Modify-Write Cycle. 

DOUT The three-state output. DOUT is controlled by 
CAS. Valid output appears on DOUT in a Read 
Cycle after access time has elapsed (tcAC or 
tRAC, whichever applies). Last valid DOUT re­
mains valid as long as CAS is LOW. DOUT can be 
turned off only with CAS. 
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allows the user to address 4 bits of data (serially) at a very 
high data rate. 

Operating Cycles 

Read Cycle 

A Read Cycle is referred to as a Normal Read Cycle to 
differentiate it from a Nibble Mode Read Cycle, a Read-Write 
Cycle, and Read-Modify-Write Cycle which are covered in later 
sections. 

The Memory Read Cycle begins with the row addresses valid 
and the RAS clock transitioning from HIGH to LOW. The CAS 
clock must also make a transition from HIGH to LOW, at the 
specified tRCO timing limits, when the column addresses are 
latched. These clocks are linked in such a manner that the 
access time of the device is independent of the address 
multiplex window. However, the CAS clock must be active 
before or at the tRCO maximum for an access (data valid) from 
the RAS clock edge to be valid (tRAC). If the tRCD maximum 
condition is not met, the access (tcAd from the CAS clock 
active transition will determine read access time. The external 
CAS signal is ignored until an internal RAS signal is available, 
as shown in the block diagram. This gating feature on the CAS 
clock allows the external CAS signal to become active as soon 
as the row address hold time (tRAH) specification has been 
met, and thus defines the tRCO minimum specification. The 
time difference between tRCO minimum and tRCO maximum 
can be used to absorb skew delays in switching the address 
bus from row-to-column addresses to generate the CAS clock. 

Once the clocks have become active they must stay active for 
certain minimums (tRAS for RAS clock, tCAS for the CAS 
clock), and the RAS clock must stay inactive for a minimum 
time (tRP). The former is for the completion of the cycle in 
progress and the latter allows the device internal Circuitry to be 
precharged for the next active cycle. 

• 



DOUT is not latched and is valid as long as the Ci\S clock is 
active. The output will switch to the high impedance mode 
when the CAS clock goes inactive. The CAS clock can remain 
active before the start of the next cycle. To perform a Read 
Cycle, the Write Enable (WE) input must be held HIGH from 
the time the CAS clock makes its active transition (tRCS), to 
the time when it transitions into the inactive mode (tRCH). 

Write Cycle 

A Write Cycle is similar to a Read Cycle except that the Write 
Enable (WE) clock must go active LOW at or before the time 
the CAS clock goes active. In this case the cycle in progress is 
referred to as an early Write Cycle. In an early Write Cycle, the 
Write Clock and DIN are referenced to the active transition of 
the CAS clock edge. There are two important parameters with 
respect to the Write Cycle: the column-strobe-to-write lead 
time (tcwu and the row-strobe-to-write lead time (tRWU. 
These are the minimum times that the RAS and CAS clocks 
need to be active after the write operation has started (WE 
clock LOW). 

It is also possible to perform a late Write Cycle. For this cycle, 
the Write Clock is activated after CAS goes LOW, which is 
beyond twcs minimum time so the parameters tCWL and tRWL 
must be satisfied before terminating this cycle. The difference 
between an early Write Cycle and late Write Cycle is that in a 
late Write Cycle the Write Enable clock can occur much later 
in time with respect to the active transition of the CAS clock. 

At the start of an Early Write Cycle, DOUT is in a Hi-Z condition 
and remains so throughout the cycle. It remains Hi-Z because 
the active transition of the Write Enable clock prevents the 
CAS clock from enabling the output buffers, as shown in the 
Block Diagram. This characteristic can be effectively utilized in 
a system that has a common input/output bus, with the only 
stipulation being the system must use only the early write 
mode. 

Read-Modify-Wrlte And Read-Write Cycles 

As the name implies, both a Read and a Write Cycle are 
accomplished at the same cell location during a single access. 
The Read-Modify-Write Cycle is similar to the late Write Cycle 
discussed above. 

For the Read-Modify-Write Cycle, a normal Read Cycle is 
initiated with the WE clock HIGH. After the data is read, WE is 
transitioned to LOW and DIN is set up and held with respect to 
the active edge of WE. This cycle assumes a zero modify time 
between read and write. 

Another variation of the Read-Modify-Write Cycle is the Read­
Write Cycle, in which the one parameter (tcWD) plays an 
important role. A Read-Write Cycle starts as a normal Read 
Cycle with the WE clock being transitioned at minimum tewD 
time, depending upon the application. This results in starting a 
write operation to the selected cell even before DOUT occurs. 
In this case, DIN is set up with respect to the WE clock active 
edge. 
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Refresh Cycles 

The dynamic RAM design is based on capacitor charge 
storage for each bit in the array. This charge will tend to 
degrade with time and temperature. Therefore, to retain the 
correct information, the bits need to be refreshed at least once 
every 4 ms. This is accomplished by sequentially cycling 
through the 256 row address locations every 4 ms. A normal 
read or write operation to the RAM will serve to refresh all the 
bits (1024) associated with that particular row decoded. 

RAS-Only Refresh 

One method to ensure data retention is to employ the ~­
only refresh scheme. In this refresh method, the system must 
perform a ~-only cycle on . all 256 row addresses every 4 
ms. The row addresses are latched with the ~ clock, and 
the associated internal row locations are refreshed. The CAS 
clock is not required and must be inactive or HIGH to conserve 
power. 

Nibble Mode Cycles 

Nibble Mode operation allows faster successive data opera­
tion on 4 bits. The first of 4 bits is accessed in the usual 
manner with read data coming out at tcAC time. By keeping 
RAS LOW, CAS can be cycled up and then down, to read or 
write the next three bits at a high data rate (faster than tCAd. 
Rowand column addresses need only be supplied for the first 
access of the cycle. From then on, the falling edge of CAS will 
activate the next bit. After four bits have been accessed, the 
next bit will be the same as the first bit accessed (wrap-around 
method). 

c= [0,0] [0,1] [1,0] [1,1] ---, 

Pin one (As) determines the starting pOint of the circular 4-bit 
nibble. Row As and Column As provide the two binary bits 
needed to select one of four bits. The user can start the Nibble 
Mode at anyone of the four bits. From then on, successive 
bits come out in a binary fashion (Le., 00 .... 01 .... 10 .... 11) with 
Row As being the least significant address. 

If more than 4 bits are accessed during· Nibble Mode, the 
address will begin to repeat. If any bit is written during Nibble 
Mode, the new data will be written to the memory cells 
selected, but the new data will not be read during the same 
nibble sequence. 

In Nibble Mode, the three-state control of DOUT is determined 
by the first normal access cycle. 

The data output is controlled only by the WE state referenced 
at the CAS negative transition of the normal cycle [first nibble 
bit]. That is, when twcs > twcs minimum is met, the data 
output will remain open circuit throughout the succeeding 
Nibble Cycle regardless of the WE state. The write operation is 
done during the period in which the WE and CAS clock are 
LOW. This is demonstrated in Figures 1, 2 and 3. 



First Nibble Bit 

Early Write 
Cycle 

First Nibble Bit 

Read or 
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Figure 1. 

Next 3 Bits 
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Figure 2. Case One (Nibble Cycle Is an Early-Write Cycle) 
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Figure 3. Case Two (Nibble Cycle is a delayed Write, Read-Write Cycle) 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 

Storage Temperature .........•...........•.•... - 65 to + 150°C Commercial (C) Devices 

Ambient Temperature with Power Temperature (T A) •.•.•...........•.....•.....•....• 0 to + 70°C 

Applied ........................................... -10 to + 80°C Supply Voltage (Vee) ................... + 4.5 V to + 5.5 V 

Voltage on Any Pin Relative to VSS Input High Voltage (VIH) ...... ; ..... 2.4 V to Vee + 1.0 V 

(Except Vee) ..................................... -2 to + 7.5 V Input Low Voltage (VIU ................... -1.0 V to 0.8 V 

Voltage on Vee Supply 
Relative to Vss ................................. -1 to + 7.5 V Operating ranges define those limits between which the 

Short Circuit Output Current ............................. 50 mA functionality of the device is guaranteed. 
Power Dissipation ............................................ 1.0 W 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Parameter Parameter 
Symbol Description Test Conditions Part No. Min. Max. Unit 

VOH Output HIGH Voltage (IOH - -5.0 rnA) 2.4 
Output Levels V 

VOL Output LOW Voltage (IOL = 4.2 rnA) 0.4 

V,H Input HIGH Voltage 2.4 Vee +1.0 V V 

V,L Input LOW Voltage 
Q·C ":;;;TA":;;; + 70·C 

-1.0 0.8 V 

I'(L) Input Leakage Current o ..:;;; Y,N ..:;;; 5.5 V, Vec - 5.5 V, VSS - 0 V -10 10 p.A 
All Other Pins Not Under Test - 0 V 

Io(L) Output Leakage Current Data-Out Disabled, 0 V < Your < 5.5 V -10 10 p.A 

Am90C255~08 85 

ICC1 Operating Current nAS, Ct\S Cycling 
Am90C255-10 65 rnA 

tRC- Min. .' 

Am90C255-12 60 

ICC2 Standby Current ~ - Ct\S - V,H (TTL Level) 4 rnA 

Am90C255-0B 85 

ICC3 
VCC Supply Current nAS Cycling, Ct\S"; V,H 

Am90C255-10 60 rnA RAS-Only Refresh tRC· Min. 
Am90C255-12 55 . 

Am90C255-8 25 

ICC4 Nibble Mode Operating Current ~-VIL,C6:S Cycling Am90C255-10 20 rnA 
tNC= Min. 

Am90C255-12 18 

Notes: 1. All voltages referenced to VSS. 
2. Specified ICC (Max.) is measured with output open. 
3. Test Conditions apply for DC Characteristics only. 

CAPACITANCE* 
(TA = + 25°C, VCC = 5 V, f = 1.0 MHz) 

Parameter 
Symbol Parameter Description Max. Units 

CIN1 Input Capacitance Ao to As, DIN 5 pF 

CIN2 Input Capacitance RAS, CAS, WE 6 pF 

COUT Output Capacitance DOUT 6 pF 

*Measured with a Booton Meter or calculated from the equation C = 1L!.t/ L!.V. 
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SWITCHING CHARACTERISTICS (TA = 0 to +70°C., Vee = 5 V ±10%. Vss = 0 V unless otherwise noted) 

Am90C255-08 Am9OC255-10 Am90C255-12 
Parameter Parameter 

No. Symbol Description Min. Max. Min. Max. Min. Max. Unit 

READ/WRITE/READ-MODIFY-WRITE CYCLE 

1 tRAC Access Time from RAS (Note 10) 80 100 120 ns 

2 tcAC Access Time from m (Note 10) 35 40 50 ns 

3 tRP 'F'iAS Precharge Time 40 65 70 ns 

4 tRC R/W Cycle Time (Note 3) 130 175 200 ns 

5 tRAS 'F'iAS Pulse Width 80 10,000 100 10,000 120 10,000 ns 

6 teAS ~ Pulse Width 35 10,000 40 10,000 50 10,000 ns 

7 tCRP m-to-RAS Precharge Time a a 0 ns 

8 tRCO 'F'iAS-to-m Delay Time (Note 4) 20 45 22 60 25 70 ns 

9 tRSH 'F'iAS Hold Time 35 40 50 ns 

10 tCSH m Hold Time 80 100 120 ns 

11 tASR Row Address Setup Time 3 0 a ns 

12 tRAH Row Address Hold Time 10 12 15 ns 

13 tASC Column Address Setup Time a a a ns 

14 tCAH Column Address Hold Time 12 15 20 ns 

15 tAR Column Address Hold Time to 'F'iAS (Note 12) ns 

16 tT Transition Time 3 50 3 50 3 50 ns 

17 tOFF Output Disable Time 0 20 0 20 0 25 ns 

16 tREF Time Between Refresh 4 4 4 ms 

READ CYCLE 

19 tRCS Read Command Setup Time 0 0 0 ns 

20 tRCH Read Command Hold to m 0 0 0 ns 

21 tRRH Read Command Hold to RAS 20 20 20 ns 

WRITE CYCLE 

22 twcs Write Command Setup 0 0 0 ns 

23 tWCH Write Command Hold Time 12 15 20 ns 

24 twp Write Command Pulse Width 12 15 20 ns 

25 tRWL Write Command to 'F'iAS 15 20 25 ns 

26 tCWL Write Command to ~ Setup Time 15 20 25 ns 

27 tos Data-In Setup Time 0 0 0 ns 

26 tOH Data-In Hold Time 12 15 20 ns 

READ-MODIFY-WRITE CYCLE 

29 tRWC RMW Cycle Time (Note 5) 130 175 200 ns 

30 tewo ~-to-WE Delay Time 12 15 20 ns 

31 tRRW RMW 'F'iAS Pulse Width (Note 6) 80 10,000 100 10,000 120 10,000 ns 

32 tCRW RMW CJ\S Pulse Width (Note 7) 32 40 50 ns 

NIBBLE MODE READ CYCLE 

33 tNC Nibble R/W Cyclo Time (Note 8) 35 40 50 ns 

34 tNCAC Nibble CAS A~cess Time 15 20 25 ns 

35 tNCAS Nibble ~ Pulse Width 15 20 25 ns 

36 tNCP Nibble CAS Precharge Time 10 10 15 ns 

37 tNRSH Nibble 'F'iAS Hold Time 15 20 25 ns 

Notes: See next page for notes. 
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SWITCHING CHARACTERISTICS (Cant.) (TA = 0 to + 70°C, vee = 5 V ±10%, Vss = 0 V unless 
otherwise noted) 

Am90C255-08 Am90C255-10 Am90C255-12 
Parameter Parameter 

No. Symbol Description Min. Max. Min. Max. Min. Max. Unit 

NIBBLE MODE WRITE CYCLE 

38 tNCWL Nibble Mode Write-to-~ Lead Time 15 20 25 ns 

39 tNCWO Nibble ~-to-WE Delay Time (Note 11) 0 0 0 ns 

40 tNCRW Nibble Mode RMW ~ Pulse Width 15 20 25 ns 

41 tNWRH Nibble RAS Hold Time 25 30 35 ns 

42 tNAWC Nibble RMW Cycle Time (Note 9) 40 45 55 ns 

Notes: 1. An initial pause of 100 jJs is required after power-up, followed by any 8 RAS cycles, before proper device operation is achieved. 
2. Switching characteristics assume tr - 5 ns. tr is measured between VIH (Min.) and VIL (Max.). 
3. tAC - tRAS + tT + tRP + tr. 
4. tRCO = tRAH + tr + tASC + tr· 
5. tAWC - tRRW + tRP + tT + tr· 
6. tRRW - tRCD(Max) + tcwo + tT + tRWL· 
7. !cRW - lewD + tr + tCWL· 
8. tNC = tNCAS + tr + tNCP + tT· 
9. tNRWC = tNCWD + tr + tNCWL + tT + tNCP + tT. 

10. All switching characteristic parameters are measured with a load equivalent of two TTL loads and 100 pF. 
11. If the first Nibble Cycle is a Read-Modify-Write, the same cycle can be performed on the next three bits if WE stays LOW, or 

Read Cycle if WE is pulled HIGH prior to start of Nibble Cycle. 
12. Timing requirements referenced to RAS are non-restrictive and are deleted from the data sheet. These include tAR, tWCR, tOHR 

and tRWD. The hold times of the Column Address, DIN and WE, as well as !cwo (~-to-WE delay) are not restricted by tRCO. 

SWITCHING WAVEFORMS (Cont'd.) 
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SWITCHING WAVEFORMS (Cont'd.) 
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Am90CL255 
Low-Power 256K x 1 CMOS Nibble Mode DRAM 

OVERVIEW 

The 256K x 1 CMOS low-Power Cl') DRAM versions share common functional descriptions, DC and AC characteristics with 
the corresponding standard CMOS (non-'l') versions. The only additions to these sections are: 

• Extended refresh period 
- 32 ms (Max.) during standby 

• low data retention current 
- 230 pA (Max.) 

ORDERING INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• low-power dissipation 
- 0.55 mW (Max.) 

The Ordering Information for the low-Power DRAM versions are the same as for the Standard CMOS DRAMs, with the 
exception of an 'L' inserted within the device number to denote' low-Power.' For example, the Am90CL255 is = a 256K x 1 
CMOS "low-Power" Nibble Mode DRAM. All temperature ranges, speed and package options remain the same as those 
listed in Ordering Information sections for the respective Standard CMOS DRAMs. 

DC CHARACTERISTICS 

The low-power version DRAMs are screened for one additional parameter, viz, CMOS standby current. All other DC 
characteristics remain the same for both families. 

Parameter 
Symbol 

ICC5 

Parameter 
Description 

Vcc Supply Current 
CMOS Standby 

Test 
Conditions 

RAS;;;" VCC - 0.5 V Am90Cl255 
and CAS at VIH, 
all other inputs and 
outputs;;;" Vss 

Min. Max. Units 

0.1 mA 

The Am90Cl255-15 is screened for ICC1 = 55 rnA, ICC3 = 50 rnA, and ICC4 = 16 mAo 

AC CHARACTERISTICS 

AC Characteristics remain unchanged on the low-power 100 ns and 120 ns versions. The AC characteristics corresponding 
to the 150 ns speed are on the following pages. 

FUNCTIONAL DESCRIPTION 

The Functional Descriptions for low-power versions are the same as the corresponding standard versions. The low-power 
devices, however, support Extended Refresh cycles described below: 

Extended Refresh Cycle 

All low-power versions extend the Refresh Cycle period to 32 ms for RAS-Only Refresh cycles. This feature reduces the total 
current consumption to a maximum of 230 pA for data retention. The low-standby current can significantly extend battery life 
in battery back-up applications. Current consumption is calculated from the following equation: 

I = (tRc) (lACTIVE) + (tRI - tRc) (1ST ANDBY) 

TRI 
where tRC = Refresh Cycle Time 

and tRI = Refresh Interval Time· or tREF/256 

Before entering or leaving an Extended Refresh period, the entire array must be refreshed at the normal interval of 4 ms. 
This can be accomplished by either a burst or distributed refresh. 
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SWITCHING CHARACTERISTICS (TA = 0 to + 70°C, VCC = 5 V ±10%, VSS = 0 V unless otherwise noted) 

Am90CL255-15 
Parameter Parameter 

No. Symbol Description Min. Max. Units 

READ/WRITE/READ-MODIFY-WRITE CYCLE 

1 tRAC Access Time from RA'S (Note 10) 150 ns 

2 tCAC Access Time from CAS (Note 10) 60 ns 

3 tRP RAS Precharge Time 85 ns 

4 tRC R/W Cycle Time (Note 3) 245 ns 

5 tRAS J:iAS Pulse Width 150 10,000 ns 

6 teAS CAS Pulse Width 60 10,000 ns 

7 tCRP CAS-to-RA'S Precharge Time 0 ns 

8 tRCO J:iAS-to-CAS Delay Time (Note 4) 30 90 ns 

9 tRSH J:iAS Hold Time 60 ns 

10 tCSH CAS Hold Time 150 ns 

11 tASR Row Address Setup Time 0 ns 

12 tRAH Row Address Hold Time 20 ns 

13 tASC Column Address Setup Time 0 ns 

14 tCAH Column Address Hold Time 25 ns 

15 tAR Column Address Hold Time to RAS (Note 12) ns 

16 tT Transition Time 3 50 ns 

17 tOFF Output Disable Time 0 30 ns 

18 tREF Time Between Refresh 4 ms 

READ CYCLE 

19 tRCS Read Command Setup Time 0 ns 

20 tRCH Read Command Hold to CAS 0 ns 

21 tRRH Read Command Hold to RAS 20 ns 

WRITE CYCLE 

22 twcs Write Command Setup 0 ns 

23 tWCH Write Command Hold Time 25 ns 

24 twp Write Command Pulse Width 25 ns 

25 tRWL Write Command to RAS 30 ns 

26 tCWL Write Command to CAS Setup Time 30 ns 

27 tos Data-In Setup Time 0 ns 

28 tOH Data-In Hold Time 25 ns 

READ-MODIFY-WRITE CYCLE 

29 tRWC RMW Cycle Time (Note 5) 245 ns 

30 tcwo CAS-to-WE Delay Time 25 ns 

31 tRRW RMW RAS Pulse Width (Note 6) 150 10,000 ns 

32 tCRW RMW CAS Pulse Width (Note 7) 60 ns 

NIBBLE MODE READ CYCLE 

33 tNC Nibble R/W Cycle Time (Note 8) 60 ns 

34 tNCAC Nibble CAS Access Time 30 ns 

35 tNCAS Nibble CAS Pulse Width 30 ns 

36 tNCP Nibble CAS Precharge Time 20 ns 

37 tNRSH Nibble RA'S Hold Time 30 ns 

Notes: See next page for notes. 
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SWITCHING CHARACTERISTICS (TA = 0 to + 70°C, VCC = 5 V ±10%, VSS = 0 V unless otherwise noted) 

Am90CL255-15 
Parameter Parameter 

No. Symbol Description Min. Max. Units 

NIBBLE MODE WRITE CYCLE 

36 tNCWL Nibble Mode Write-to-CAS Lead Time 30 ns 

39 tNCWO Nibble CAS-to-WE Delay Time (Note 11) 0 ns 

40 tNCRW Nibble Mode RMW CAS Pulse Width 30 ns 

41 tNWRH Nibble RAS Hold Time 40 ns 

42 tNRWC Nibble RMW Cycle Time (Note 9) 65 ns 

Notes: 1. An initial pause of 100 JlS is required after power-up, followed by any 6 RAS cycles, before proper device operation is 
achieved. 

2. Switching characteristics assume tr .. 5 ns. tr is measured between VIH (Min.) and VIL (Max.). 
3. tRC" tRAS + tr + tRP + tr· 
4. tRCO" tRAH + tr + tASC + tr· 
5. tRWC" tRRW + tRP + tr + tr· 
6. tRRW" tRCO(Max) + tcwo + tr + tRWL. 
7. tCRW co tcwo + tr + tCWL. 
6. tNC" tNCAS + tr + tNCP + tr. 
9. tNRWC" tNCWO + tr + tNCWL + tr + tNCP + tr· 

10. All switching characteristic parameters are measured with a load equivalent of two TIL loads and 100 pF. 
11. If the first Nibble Cycle is a Read-Modify-Write, the same cycle can be performed on the next three bits if WE stays 

LOW, or Read Cycle if WE is pulled HIGH prior to start of Nibble Cycle. 
12. Timing requirements referenced to RAS are non-restrictive and are deleted from the data sheet. These include tAR, 

tWCR, tOHR and tRWO. The hold times of the Column Address, DIN and WE, as well as tcwD (CAS.to-WE delay) are 
not restricted by tRCO. 
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Am90C256 
256K x 1 CMOS Enhanced Page Mode Dynamic RAM 

PRELIMINARY 

DISTINCTIVE CHARACTERISTICS 

• Continuous data rate over 25 MHz 
• Random access within a row 
• Flow-through column latch for pipelining 

• High-speed operation - SO-ns RAS access, 
130-ns RAS cycle time 

- 20-ns CAS access 
• Low operating current - 70 mA • Fully TIL compatible 

GENERAL DESCRIPTION 

The Am90C256 is a fully decoded, CMOS Dynamic Ran­
dom-Access Memory organized as 262,144 one-bit words. 
The device offers an Enhanced Page Mode Feature which 
permits very high-speed accesses ideal for graphics, digital 
signal processing and cache applications. 

through column latch allows address pipelining while relax­
ing many critical system requirements. 

The Am90C256 is fabricated using silicon gate CMOS 
process which permits significant improvements in speed­
power characteristics. 

The Enhanced Page Mode allows random or sequential 
access of up to 512 bits within a row, with cycle times as 
fast as 45 ns. Because of static column circuitry, the CAS 
clock is no longer in the critical timing path. The flow-

'The device operates on a single 5-V supply and is stable 
over a wide range. All inputs and outputs are TIL­
compatible. The Am90C256 is housed in a standard 16-pin, 
0.3-inch wide plastic DIP. 

~ ----------1 

BLOCK DIAGRAM 

COLUMN 
DECODER 

262.144 BIT 
STORAGE CELL 

PRODUCT SELECTOR GUIDE 

Part Number Am90C256 -08 Am90C256 -1 0 

RAS Access TIme 80 ns 100 ns 

Temperature Range Commercial Commercial 
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ORDERING INFORMATION 

Standard Products 

AMO standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

AM90C256 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

1l..L-1 _____ E. OPTIONAL PROCESSING 
Blank - Standard processing 

B - Burn-in 

L--________ D. TEMPERATURE RANGE 
C - Commercial (0 to + 70°C) 

L---------------C.PACKAGETVPE 
P - 16-Pin Plastic DIP (PO 016) 
J = 18-Pin Plastic Leaded Chip Carrier (PLE018) 

L..-________________ B. SPEED OPTION 

-08"'80 ns 
-10 -100 ns 
-12 -120 ns 

'---- A. DEVICE NUMBER/DESCRIPTION 
Am90C256 
256K x 1 CMOS Enhanced Page Mode DRAM 

Valid Combinations 

AM90C256-08 

AM90C256-10 

AM90C256-12 

PC, PCB, 
JC, JCB 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMO 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMO's standard military grade 
products. 

4-88 



z 
0 

~ 
~ 

» c. 
0. 
al 
C/) 
C/) 

» 
.j>. 

a 
3 
I\) 
U1 
(]) 

0" 
.j>. ~ en ..... 
co 

iii" 

::r 
(!) 

S" 
< 
(!) 

(i1 
(!) 

a 
III 
0. 
0. 
al 
C/) 
C/) 

0 

0" 
I\) 
U1 
~ 

» ;g 
o 
W 
<0 
en o 

I~ ~ 

REPEAT 
COlUMN 0 - 255 

(NOTE I) 

REPEAT 
COlUMN 0- 255 

REPEAT 
COLUMN 0 - 255 

REPEAT 
COLUMN 0 - 255 

REPEAT 
COLUMN 0 - 255 

REPEAT 
COLUMN 0 - 255 

REPEAT 
COLUMN 0 - 255 

REPEAT 
COLUMN 0 - 255 

g: tl lS 

~­
~~ :n'" 
-< 

:I: fl ~ 

I ~ Repeals 4 times »- ~32X .,_ 

~2:x--L3:X--+-2:X I I 32X +_m2:xd--3:x-I-2:x-L~x ., . 

l
·~-·-o ..... 0 _ 

16X 16X 16X ex ,~ ,: J ,~ ex 

I. Repeal. a times------------------~J ~I 

I • Repeals 16 times »-

~~ 32X_ 

I~ -,- ~1:1:I:illJ~:I:I:I:I:I:l:l: l' 
ax 

loC Repeals 64 times ~ 

I 001II( Repeals 32 limes .. I 

1l1li( Repeal. 32 times---------:..-------4IIJ ~I 

;c: 
~.; 
0'" 
:0'" 
-< 

o o 
r 
c: 
~ z 
» 
c 
c 
lJ 
m 
(J) 
(J) 

-t o 
"'0 
o 
r o 
C) 

o » 
r 
m 
=i 
~ » 
"'0 



ROW ADDRESS TOPOLOGICAL BIT MAP 

128 K 128 K 

MEMORY MEMORY 

o • 256X 1 I 256X 

,_I28X O_,28X O_128X . 12aX 

Quad 1 Quad 2 Quad 1 Quad 2 

, ,. 64X 0_64X_ Once 

,. 32X J O_32X_--I Twice 

1 . 16X O_,6X_-1 4 Times 

,. ax o_ax-.j a Times . 1 1 1 1 0 0 0 0 16 Tomes 

0 1 0 1 1 0 1 0 16 Times 

1 0 0 1 1 0 0 1 16 Times 

AF003970 

Note: Quad 2 is a mirror image ofAX2 thru AX7 in Quad 1. AXo and AX1 are repeated in both quads. 
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PIN DESCRIPTION 

AO - As Nine multiplexed address inputs, initially provides 
nine row address inputs and then nine column 
address inputs, all within one normal cycle. The 
nine row address inputs (meeting the set-up and 
hold times, tASR and tRAH) are latched in by 
RAS ~. The nine column address inputs (meeting 
the set-up and hold times, tASC, tCAH and tAR) 
are latched in by CAS ~. The combined row and 

, column address inputs (18 total) will select one of 
262,144 memory bits for Read, Write or Read­
Modify-Write operation. 

DIN The Data Input (meeting set-up and hold times, 
tos and tOH) is latched in by either WE ~ or CAS ~, 
whichever comes later, while RAS is LOW. 

RAS The Row Address Strobe control clock. RAS ~ 
latches the row address on Ao - AS and activates 
a memory cycle and precharges the memory's 
dynamic circuits. Memory cycle time, as defined 
by the RAS clock, has a very large operating 
range. However, RAS LOW pulse width (tRAS) 
and RAS HIGH pulse width (tRP) must satisfy the 
specified minimum and maximum values in order 
to maintain continuous memory operation and 
data retention. RAS alone controls memory re­
fresh function. 

FUNCTIONAL DESCRIPTION 

Device Initialization 

An initial pause of 100 p.s is required after VCC power-up. This 
time delay is needed for the on-chip substrate-bias generator 
to pump enough negative charge into the substrate to 
establish the operating back-bias voltage. This is followed by a 
wake-up sequence of eight RAS cycles to initialize the internal 
dynamic circuits. If the device remains in standby mode for 
more than 4 ms while VCC is on, the wake-up sequence of any 
eight RAS cycles will be necessary prior to normal operation. 
On-chip circuits prevent current surges during initial system 
power-up. 

Operating Cycles 

Memory Cycle 

The Memory Cycle begins with RAS being pulled LOW. Once 
started, the Memory Cycle must not be aborted prior to 
fulfilling the minimum tRAS timing specification to ensure data 
integrity. Furthermore, a new cycle cannot be initiated until the 
minimum precharge time, tRP and tcp, has elapsed. 

Read Cycle 

A Read Cycle is performed by maintaining the Write Enable 
(WE) Signal HIGH during the RAS/CAS operation. The column 
address must be held for a minimum time specified by tAR. 
Data-out becomes valid only when tRAC, tCM and tcAC are all 
satisfied. Consequently, the access time is dependent upon 
the timing relationship among tRAC, tcM and tcAC. For 
example, the access time is limited by tCM when tRAC and 
tCAC are both satisfied. 

Write Cycle 

A Write Cycle is performed by taking WE and CAS LOW during 
a RAS operation. The column address is latched in by CAS. 
The Write Cycle can be WE-controlled or CAS-controlled 
depending upon the later of WE or CAS LOW transition. 
Consequently, the input data must be valid at or before the 
falling edge of WE or CAS, whichever occurs last. In a CAS-

The Column Address Strobe control clock. With 
RAS LOW, CAS ~ latches the column address and 
activates the memory input and output operations. 
With WE LOW, CAS controls the input timing; with 
WE HIGH, CAS controls the timing of valid output. 
CAS HIGH turns off DOUT (DOUT = high imped­
ance). In Page Mode, CAS and tCAA define the 
Page Mode Cycle time. In Enhanced Page Mode 
operation, CAS is cycled while maintaining RAS 
LOW. The column address buffer acts as a flow­
through latch while CAS is HIGH. 

The Write Enable control clock. WE timing, rela­
tive to CAS and RAS, will define one of three 
memory cycles. RAS and CAS, both LOW, and 1) 
WE HIGH, will define a Read Cycle; 2) WE LOW 
(meeting the set-up and hold time twcs) , will 
define an Early Write Cycle; 3) WE, first HIGH and 
then LOW (meeting the tCWD delay time), will 
define a Read-Write/Read-Modify-Write Cycle. 

DOUT The three-state output. DOUT is controlled by 
CAS. Valid output appears on DOUT in a Read 
Cycle after access time has elapsed (tCAC or 
tRAC, whichever· applies). Last valid DOUT re­
mains valid as long as CAS is LOW. DOUT can be 
turned off only with CAS. 
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Controlled Write Cycle (the leading edge of WE occurs prior 
to, or coincident with, the CAS LOW transition), the output 
(DOUT) pin will be in the high impedance state at the beginning 
of the write function. Terminating the write action with CAS will 
maintain the output in the high impedance state. 

The write function is internally timed on a write command 
which allows for a fast write pulse width and a fast write 
precharge time, thus eliminating the need for critical place­
ment of transitions during the Write Cycle. 

Refresh Cycle 

To retain data, a refresh operation is performed by clocking 
each of the 256 row addresses (Ao - A7) with RAS at least 
every 4 milliseconds. Any Read, Write, Read-Modify-Write, or 
RAS-Only Cycle will perform refresh. 

Data Output 

The Am90C256 Data Output (DOUT), which has three-state 
capability, is controlled by CAS. During CAS HIGH state (CAS 
at VI H), the output is in the high impedance state. Table 1 
summarizes the DOUT state for various types of cycles. 

Enhanced Page Mode Operation 

Enhanced Page Mode operation permits all 512 columns 
within a selected row of the device to be randomly accessed 
at a high data rate. Maintaining RAS LOW while successive 
CAS cycles are performed, retains the row address internally, 
eliminating the need to reapply it. The column address buffer 
acts as a transparent or flow-through latch while CAS is HIGH. 
Access begins from the valid column address rather than from 
CAS, eliminating tASC and tT from the critical timing path. CAS 
latches the addresses into the column address buffer and acts 
as an output enable. 

During this operation, Read, Write, Read-Modify-Write, or 
Read-Write-Read Cycles are possible at random or sequential 
addresses within a row. Following the entry cycle into En­
hanced Page Mode operation, access time is tCM or tCAP 
dependent. If the column address is valid prior to, or coinci­
dent with, the rising edge of CAS, then the access time is 



determined by the rising edge of CAS specified by tCAP, as The Read-Modify-Write Cycle is similar to the late Write Cycle 
shown in Figure 1. If the column address is valid after the discussed above. 
rising edge of CAS, then the access time is determined by the 
valid column address specified by tCAA. For both cases, the For the Read-Modify-Write Cycle, a normal Read Cycle is 
falling edge of CAS latches the address and enables the initiated with the WE clock HIGH. After the data is read, WE is 
output. transitioned to LOW and DIN is set up and held with respect to 

Enhanced Page Mode operation provides a sustained data the active edge of WE. This cycle assumes a zero modify time 

rate over 18 MHz for applications that require high data rate between read and write. 

such as bit-mapped graphics or high-speed signal processing. 
The following equation can be used to calculate the data rate: Another variation of the. Read-Modify-Write Cycle is the Read-

512 
Write Cycle, in which the two parameters (tRWD and tCWD) 

Data Rate = play an important role. A Read-Write Cycle starts as a normal 
tRC + 511 tpc Read Cycle with the WE clock being transitioned at minimum 

Read-Modlfy-Wrlte And Read-Write Cycles 
tRWD or minimum tCWD time, depending upon the application. 
This results in starting a write operation to the selected cell 

As the name implies, both a Read and a Write Cycle are even before DOUT occurs. In this case, DIN is set up with 
accomplished at the same cell location during a single access. respect to the WE clock active edge. 

TABLE 1. Am90C256 DATA OUTPUT OPERATION FOR VARIOUS TYPES OF CYCLES 

Cycle Data Out of State 

Read Cycle Data from Addressed Memory Cell 

G.6S-Controlled Write Cycle (Early Write) High Impedance 

WE-Controlled Write Cycle (Late Write) Active, Not Valid 
Read-Modify-Write Cycle Data from Addressed Memory Cell 

Read-Write-Read Cycle (G.6S Controlled) Data from Addressed Memory Cell 
Read-Write-Read Cycle (WE Controlled) Data from Addressed Memory Cell and Active, Not Valid 
RAS-Only Refresh Cycle High Impedance 
G.6S-0nly Cycle High Impedance 

CAS }I\ 

Ao-Aa VALID COLUMN ADDRESS )L VALID COLUMN ADDRESS 

DOUT 

~'CAPl 
VALID ) -'OMl 

VALID >-
WF010510 

Figure 1. Enhanced Page Mode Access Time Determination 

APPLICATIONS has been fulfilled, the column address flows through the 
internal address buffer and is latched by a column address 

Device Description strobe. 

The Am90C256 is a state-of-the-art, high-performance CMOS The Am90C256 improves system reliability by means of the 
256K DRAM which combines the fastest DRAM speed avail- following on-chip features: 
able (80 ns access time) with low power (standby current < 4 
mA). It is designed to operate with a single + 5-V power • Allows VCC power-up with floating input levels without 
supply, and all input/output voltage levels are TIL-compatible, causing excess ICC surges (see Device Initialization). 
making the Am90C256 easy to integrate into a wide range of • Tolerates real-time VCC fluctuation between 4.5 V and 5.5 V 
systems. The Am90C256 features the static column access while memory chip is in operation. 
method which is ideal for high data bandwidth applications. • Accepts input voltage transition overshoot (Vcc + 1 V) and 
Eighteen binary input address bits are required to decode any undershoot (-1 V). 
1 of 262,144 cell locations within the Am90C256. Nine row • Fabricated with a CMOS technology that is optimized to 
address bits are established on the input pins (Ao - As) and provide very high device latch-up voltage in excess of 10 
latched with RAS. After a minimum tRAH timing specffication volts. 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 

Storage Temperature ........................... -65 to + 150°C Commercial (C) Devices 

Ambient Temperature with Power Temperature (T A) ................................ 0 to + 70°C 

Applied ........................................... -10 to + 80°C Supply Voltage (VCe) ................... + 4.5 V to + 5.5 V 

Voltage on Any Pin Relative to VSS Input High Voltage (VIH) ........... 2.4 V to VCC + 1.0 V 

(Except Vce) ..................................... -2 to + 7.5 V Input Low Voltage (VIU ................... -1.0 V to 0.8 V 

Voltage on VCC Supply 
Relative to VSS ................................. -1 to + 7.5 V Operating ranges define those limits between which the 

Short Circuit Output Current ............................. 50 mA functionality of the device is guaranteed. 
Power Dissipation ..•...•..........•............•............. 1.0 W 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Parameter Parameter 
Test Conditions Part No. Min. Max. Unit 

Symbol Description 

VOH Output HIGH Voltage (IOH = -5.0 mAl 2.4 

Val 
Output levels Output LOW Voltage (lOl = 4.2 mAl 0.4 V 

VIH Input HIGH Voltage 2.4 VCC+ 1.OV 

Vil Input LOW Voltage O·C ~ T A ~ + 70·C -1.0 0.8 V 

II(l) Input Leakage Current 0~VIN~5.5 V. Vcc = 5.0 V. VSS"O V -10 10 JJ.A All Other Pins Not Under Test = 0 V 

IO(l) Output Leakage Current Data·Out Disabled. 0 V < VOUT < 5.5 V -10 10 JJ.A 
Am90C256·08 85 

Operating Current ~. CAS Cycling Am90C256·10 70 ICC1 Average Power Supply mA 
Current tRc=Min. 

Am90C256·12 65 

ICC2 Standby Current RAS = CAS ... VIH (TTL Level) 4 mA 

Am90C256·08 85 

ICC3 
VCC Supply Current tRC=Min. Am90C256·10 70 mA 
RAS.Only Refresh Am90C256·12 65 

Am90C256·08 85 

ICC4 
Vcc Supply Current tPC= Min. Am90C256·10 70 mA Enhanced Page Mode 

Am90C256·12 65 • 
ICC5 

VCC Supply Current ~ = VIH. CAS" Vil 6 mA Standby. Output Enabled 

Notes: 1. All voltages referenced to VSS. 
2. Specified Icc (Max.) is measured with output open. 
3. Test conditions apply for DC Characteristics only. 

CAPACITANCE* . 

(TA = +25°C, Vce = 5 V, f = 1.0 MHz) 

Symbol Parameter Max. Units 

CIN1 Input Capacitance Ao to As. DIN 5 pF 

CIN2 Input Capacitance ~. CAS. WE 6 pF 

COUT Output Capacitance DOUT 6 pF 

*Measured with a Booton Meter or calculated from the equation C .. l.:ltt .:lV. 
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OUTPUT 
UNDER 
TeST 

SWITCHING TEST CIRCUIT 

120n 

T 

SWITCHING TEST WAVEFORM 

To Comparator 

TC002323 

Vcc + 1 MAX. ____ , , ___ _ 

\ / 
\ / 

MIN. 2.4 V 

\,--\10O/C_O _---!,! M~ 
\ / 

\ / 
'-____ -1 -1 v - MIN. 

WF010380 

KEY TO SWITCHING WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

MUST BE WILL BE 
STEADY STEADY 

-- MAY CHANGE WILL BE 

FROM H TOL CHANGING 
FROM H TO L 

lfIll1 MAY CHANGE 
WILL BE 
CHANGING FROM L TOH FROM L TOH 

-- DON·TCARE; CHANGING; 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

··OFF" STATE 

KSOOO010 
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SWITCHING CHARACTERISTICS (TA = 0 to + 70°C, vee = 5 V ±10%, VSS = 0 V unless otherwise noted) 

Am90C256-08 Am90C256-10 Am90C256-12 
Parameter Parameter 

No. Symbol Description Min. Max. Min. Max. Min. Max. Unit 

READ/WRITE/READ-MODIFY-WRITE AND REFRESH CYCLES 

1 tRAS RAS Pulse Width 80 75,000 100 75,000 120 75,000 ns 

2 tRC Random R/W Cycle Time 130 170 200 ns 

3 tRP RAS Precharge Time 40 60 70 ns 

4 tCSH ~ Hold Time 80 100 120 ns 

5 tCAS Ct\S Pulse Width 20 75,000 25 75,000 30 75,000 ns 

6 tWRP Write-to-R'AS Precharge Time (Note 10) - - - ns 

7 tRWH RAS-to-Write Hold Time (Note 10) - - - :lS 

6 tASR Row Address Setup Time 3 0 0 ns 

9 tRAH Row Address Hold Time 10 20 20 ns 

10 tcp Ct\S Precharge Time 10 10 10 ns 

11 tCRP Ct\S-to-R'AS Precharge Time 0 10 10 ns 

12 tRCO RAS-to-CAS Delay Time (Note 1) 20 60 30 75 30 90 ns 

13 tASC Column Address Setup Time 0 0 0 ns 

14 tCAH Column Address Hold Time 12 15 20 ns 

15 tAR Column Address Hold Time from RAS 32 45 60 ns 

16 tREF Time Between Refresh 4 4 4 ms 

17 tT Transition Time (Rise and Fall) (Note 2) 3 25 3 25 3 25 ns 

16 tON Output Buffer Turn-On Delay 0 0 0 ns 

19 !oFF Output Buffer Turn-Off Delay 20 20 25 ns 

READ CYCLE 

20 tRAC Access Time From RAS (Notes 3 & 5) 60 100 120 ns 

21 tcAC Access Time From CAS (Notes 4 & 5) 20 25 25 ns 

22 tcM Access Time from Column Address (Note 5) 35 40 55 ns 

23 tRSH (R) FiAS Hold Time (Read Cycle) 20 25 30 ns 

24 tRCS Read Command Setup Time 0 0 0 ns 

25 tCAR Column Address-to-RAS Setup Time 35 40 55 ns 

26 tRCH Read Command Hold Time Reference to Ct\S 5 5 5 ns 

(Note 6) 

27 tRRH Read Command Hold Time Reference to R'AS 10 10 10 ns 
(Note 6) 

WRITE CYCLE 

26 tRSH (W) RAS Hold Time (Write Cycle) 20 25 30 ns 

29 tRWL Write Command to RAS Setup Time 20 25 30 ns 

30 tcwL Write Command to CAS Setup Time 20 25 30 ns 

31 twp Write Command Pulse Width 12 15 20 ns 

32 twcs Write Command Setup Time (Note 7) 0 0 0 ns 

33 twCH Write Command Hold Time 15 20 25 ns 

34 tos Data-In Setup Time 0 0 0 ns 

35 tOH Data-In Hold Time 12 20 25 ns 

Notes: See next page for notes. 
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SWITCHING CHARACTERISTICS (Cont'd.) 
(TA = 0 to + 70°C, vee = 5 V ±10%, VSS = 0 V unless otherwise noted) 

Am90C256·08 Am90C256·10 Am90C256·12 
Parameter Parameter 

No. Symbol Description Min. Max. Min. Max. Min. Max. Unit 

READ·MODIFY·WRITE (RMW) CYCLE 

36 tRWC RMW Cycle Time 155 200 235 ns 

37 tRRW RMW ~ Pulse Width 105 75,000 130 75,000 155 75,000 ns 

38 tCRW RMW Cycle ~ Pulse Width 45 75,000 55 75,000 65 75,000 ns 

39 tRWD' ~-to-WE Delay Time (Note 7) 80 100 120 ns 

40 tCWD ~-to-WE Delay Time (Note 7) 20 25 30 ns 

41 tAWD Column Address~to-WE Delay Time (Note 7) 35 40 50 ns 

ENHANCED PAGE MODE CYCLE 

42 tCAP Access Time from Column Precharge Time 40 45 55 ns 
(Note 8) 

43 tpc Enhanced Page ·Mode Read/Write Cycle Time 45 50 60 ns 
(Note 8) 

44 tpCM Enhanced Page Mode RMW Cycle Time 65 75 95 ns 

Notes: 1. tRCD (Max.) is specified for reference only. 
2. tT is measured between VIH (Min.) and VIL (Max.). 
3. Assumes that tRCD';;; tRCD (Max.). If tRCD > tRCD (Max.), then tRAC will increase by an amount that tRCD exceeds tRCD (Max.). 
4. Assumes tRCD ~ tRCD (Max.). 
5. If tASC < (tCAA (Max.) - !cAC (Max.) - IT), then access time is defined by tCAA rather than by !cAC. 
6. Either tRCH or tRRH must be satisfied. 
7. twcs, tRWD, !cwo and tAWD are specified as reference points only. If twcs ~ twcs (Min.), the cycle is a ~-controlled write cycle 

(early write cycle) and Dour pin will remain in high impedance throughout the entire cycle. If tCWD ~ tCWD (Min.) and tRWD ~ tRWD 
(Min.) and tAWD ~ tAWD (Min.), then the cycle is a RMW cycle and the data-out will contain the data read from the selected address. 
If any of these conditions are not satisfied, the condition of data-out is Indeterminate. 

8. Access time and cycle time are determined by the longer of !cAA or !cAC or tCAP. 
9. All AC parameters are measured with a load equivalent to two TTL loads and 100-pF capacitive load. 

10. Timing parameters twRP and tRWH (see below), referenced to ~, are redundant on the Am90C256, and hence, not specified in the 
data sheet. 

RAS ~f--tWRH-

f--tWRP-

WE / ~ 
WF010790 
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SWITCHING WAVEFORMS (Cont'd.) 

WRITE CYCLE (CAS Controlled) 
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Notes: a,b. VIH (min) and VIL (max) are reference levels for measuring timing of input signals. 
c,d. Yo!i (min) and VOL (max) are reference levels for measuring timing of DOUT. 

e. WE is low prior to or simultaneously with CAS low transition, CAS latches column address and data-in. 
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Notes: a,b. VIH (min) and VIL (max) are reference levels for measuring timing of input signals. 
c,d. VOH (min) and VOL (max) are reference levels for measuring timing of DOUT. 

e. toFF is measured to lOUT ~ Ilorul. 
f. tos and tOH are referenced to CAS or WE, whichever occurs last 



~ 
§ 

SWITCHING WAVEFORMS (Cont'd.) 

RAS-ONL Y REFRESH CYCLE 
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Notes: a,b. VIH (min) and VIL (max) are reference levels for measuring timing of input signals. 
c,d. VOH (min) and VOL (max) are reference levels for measuring timing of DOUT. 
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SWITCHING WAVEFORMS (Cont'd.) 

ENHANCED PAGE MODE READ CYCLE 
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c,d. VOH (min) and VOL (max) are reference levels for measuring timing of Dour. 

e. either tRCH or tRRH must be satisfied. 
f. \oFF is measured to lour';;; IIO(L) I. 
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1. CAS is low prior to the WE low transition. CAS latches the column address while WE latches the data-in. 
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SWITCHING WAVEFORMS (Cont'd.) 

ENHANCED PAGE MODE READ-WRITE-READ ... CYCLE (CAS CONTROLLED) 
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f. WE is low prior to or simultaneously with Ci'iS low transition. Ci'iS latches column address and data·in. 
g. The cycle can be terminated either by a read or a write operation followed by a RAS high transition. 
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SWITCHING WAVEFORMS (Cont'd.) 

ENHANCED PAGE MODE READ-WRITE-READ ... CYCLE (WE CONTROLLED) 
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g. The cycle can be terminated either by a read or a write operation followed by a RAS high transition. 
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Am90CL256 
Low-Power 256K x 1 CMOS Enhanced Page Mode DRAM 

OVERVIEW 

The 256K x 1 CMOS low-Power Cl') DRAM versions share common functional descriptions, DC and AC characteristics with 
the corresponding standard CMOS (non-'l') versions. The only additions to these sections are: 

• Extended refresh period 
- 32 ms (Max.) during standby 

• low data retention current 
- 230 p.A (Max.) 

ORDERING INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• low-power dissipation 
- 0.55 mW (Max.) 

The Ordering Information for the low-Power DRAM versions are the same as for the Standard CMOS DRAMs, with the 
exception of an 'l' inserted within the device number to denote 'low-Power.' For example, the Am90CL255 is = a 256K x 1 
CMOS" low-Power" Nibble Mode DRAM. All temperature ranges, speed and package options remain the same as those 
listed in Ordering Information sections for the· respective Standard CMOS DRAMs. 

DC CHARACTERISTICS 

The low-power version DRAMs are screened for one additional parameter, viz, CMOS standby current. All other DC 
characteristics remain the same for both families. 

Parameter 
Symbol 

Icce 

Parameter 
Description 

Vee Supply Current 
CMOS Standby 

Test 
Conditions 

'RAS ~ Vee - 0.5 V Am90CL256 
and CJ\S at VIH, 
all other inputs and 
outputs ~ Vss 

Min. Max. Units 

0.1 mA 

The Am90CL256-15 is screened for leC1 = 60 mA, leC3 = 60 mA, and ICC4 = 60 mA 

AC CHARACTERISTICS 

AC Characteristics remain unchanged on the low-power 100 ns and 120 lis versions. The AC characteristics corresponding 
to the 150 ns speed are on the following page. 

FUNCTIONAL DESCRIPTION 

The Functional Descriptions for low-power versions are the same as the corresponding standard versions. The low-power 
devices. however. support Extended Refresh cycles described below: 

Extended Refresh Cycle 

All low-power versions extend the Refresh Cycle period to 32 ms for 'RAS-Only Refresh cycles. This feature reduces the total 
current consumption to a maximum of 230 p.A for data retention. The low-standby current can significantly extend battery life 
in battery back-up applications. Current consumption is calculated from the following equation: . 

I = (tRc) (I ACTIVE) + (tRI - tRc) (ISTANDBY) 

TRI 
where tRC = Refresh Cycle Time 

and tRI = Refresh Interval Time or tREF/256 

Before entering or leaving an Extended Refresh period. the entire array must be refreshed at the normal interval of 4 ms. 
This can be accomplished by either a burst or distributed refresh. 

4-108 I Publication # Rev. Amendment 
07412 A 10 

Issue Date: May 1986 



SWITCHING CHARACTERISTICS (T A = 0 to + 70°C, Vee = 5 V ± 1 0%, VSS = 0 V unless otherwise noted) 

Am90CL256-15 
Parameter Parameter 

No. Symbol Description Min. Max. Units 

READ/WRITE/READ-MODIFY-WRITE AND REFRESH CYCLES 

1 tAAS RAS Pulse Width 150 75,000 ns 

2 tAC Random R/W Cycle Time 245 ns 

3 tAP RAS Precharge Time 85 ns 

4 tCSH CAS Hold Time 150 ns 

5 teAS CAS Pulse Width 35 75,000 ns 

6 tWAP Write-to-MS Precharge Time (Note 10) - ns 

7 tAWH RAS-to-Write Hold Time (Note 10) - ns 

8 tASA Row Address Setup Time 0 ns 

9 tAAH Row Address Hold Time 20 ns 

10 tcp CAS PrElcharge Time 10 ns 

11 tCAP CAS-to-~ Precharge Time 10 ns 

12 tACO RAS-to-CAS Delay Time (Note 1) 30 120 ns 

13 tASC Column Address Setup Time 0 ns 

14 tCAH Column Address Hold Time 20 ns 

15 tAA Column Address Hold Time from RAS 65 ns 

16 tREF Time Between Refresh 4 ms 

17 tr Transition Time (Rise and Fall) (Note 2) 1 25 ns 

18 toN Output Buffer Turn-On Delay 0 ns 

19 toFF Output Buffer Turn-Off Delay 25 ns 

READ CYCLE 

20 tRAC Access Time From RAS (Notes 3 & 5) 150 ns 

21 tCAC Access Time From CAS (Notes 4 & 5) 30 ns 

22 teAA Access Time from Column Address (Note 5) 70 ns 

23 tASH (R) RAS Hold Time (Read Cycle) 30 ns 

24 tACS Read Command Setup Time 0 ns 

25 tCAA Column Address-to-RAS Setup Time 70 ns 

26 tACH Read Command Hold Time Reference to CAS (Note 6) 5 ns 

27 tAAH Read Command Hold Time Reference to RAS (Note 6) 10 ns 

WRITE CYCLE 

28 tASH (W) RAS Hold Time (Write Cycle) 30 ns 

29 tAWL Write Command to RAS Setup Time 30 ns 

30 tCWL Write Command to CAS Setup Time 30 ns 

31 twp Write Command Pulse Width 25 ns 

32 twcs Write Command Setup Time (Note 7) 0 ns 

33 tWCH Write Command Hold Time 30 ns 

34 tos Data-In Setup Time 0 ns 

35 tOH Data-In Hold Time 25 ns 

READ-MODIFY-WRITE (RMW) CYCLE 

36 tRWC RMW Cycle Time 280 ns 

37 tRRW RMW RAS Pulse Width 185 75,000 ns 

38 tCRW RMW Cycle CAS Pulse Width 65 75,000 ns 

39 tRWO RAS-to-WE Delay Time (Note 7) 150 ns 

40 tcwo CAS-to-WE Delay Time (Note 7) 30 ns 

41 tAWO Column Address-to-WE Delay Time (Note 7) 65 ns 

Notes: See next page for notes. 
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SWITCHING CHARACTERISTICS 
(TA = 0 to +70°C, vcc = 5 V ±10%, Vss = 0 V unless otherwise noted) 

Am90CL256-15 
Parameter 

No. Symbol 
Parameter 
Description Min. Max. Units 

ENHANCED PAGE MODE CYCLE 

42 tCAP Access Time from Column Precharge Time 70 ns 
(Note 8) 

43 tpc Enhanced Page Mode Read/Write Cycle Time 75 ns 
(Note 8) 

44 tpCM Enhanced Page Mode RMW Cycle Time 110 ns 

Notes: 1. tACO (Max.) is specified for reference only. 
2. tT is measured between VIH (Min.) and VIL (Max.). 
3. Assumes that tACO';;; tACO (Max.). If tACO> tACO (Max.), then tAAC will increase by an amount that tACO exceeds tACO (Max.). 
4. Assumes tACO ~ tACO (Max.). 
5. If tASC < (tCM (Max.) - tCAC (Max.) - iT), then access time is defined by tcM rather than by tCAC. 
6. Either tACH or tAAH must be satisfied. 
7. twcs, tAWD, tCWD and tAWD are specified as reference points only. If twcs;;' twcs (Min.), the cycle is a CI\S-controlled write cycle 

(early write cycle) and DOUT pin will remain in high impedance throughout the entire cycle. If tCWD ~ tCWD (Min.) and tAWD;;' tAWD 
(Min.) and tAWD ~ tAWD (Min.), then the cycle is a RMW cycle and the data-out will contain the data read from the selected address. 
If any of these conditions are not satisfied, the condition of data-out is indeterminate. 

8. Access time and cycle time are determined by the longer of tCM or tcAC or tCAP. 
9. All AC parameters are measured with a load equivalent to two TTL loads and 100-pF capacitive load. 

10. Timing parameters tWAP and tAWH (see below), referenced to ~, are redundant on the Am90CL256, and hence, not specified in 
the data sheet. 

WF010790 
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Am90C257 
256K x 1 CMOS Static Column Dynamic RAM 

ADVANCE INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• Continuous data rate over 25 MHz 
• Lower power dissipation via 

CMOS process - 20-mW standby mode 
- 300-mW operating mode 

• High-speed operation - 80-ns RAS access times 
130-ns RAS cycle times 

- 35-ns CAS access times 
• Fully TTL compatible 
• Fast CS output control 

GENERAL DESCRIPTION 

The Am90C257 is a fully decoded, CMOS static column 
random-access memory organized as 262,144 one-bit 
words. The design is optimized for high-speed, high­
performance applications such as main frame memory, 
graphics, buffer memory and peripheral storage digital 
signal processing, and battery-operated applications. 

The device· offers a new addressing technique - static 
column addressing which significantly reduces access 
times. In the static column technique, the RAS latches the 
row address, and column addresses are read directly from 
the address bus. By changing the column address, all 512 

bits in a row can be randomly or sequentially accessed. A 
continuous data rate of over 18 million bits per second can 
be achieved by this method, which is ideal for high-data 
bandwidth applications. 

The Am90C257 is fabricated using silicon gate CMOS 
process which permits significant improvements in speed­
power characteristics. 

The device operates on a single 5-V supply and is stable 
over a wide range. All inputs and outputs are TTL­
compatible. The Am90C257 is housed in a standard 16-pin, 
0.3-inch wide DIP. 

BLOCK DIAGRAM 

COlUMN 
DECODER 

262.144 BIT 
STORAGE CELL 

PRODUCT SELECTOR GUIDE 

Part Number Am90C257 -08 Am90C257 -1 0 

RAS Access Time 80 ns 100 ns 

Temperature Range Commercial Commercial 
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CONNECTION DIAGRAMS 
Top View 

DIN As Vss os 
As VSS 

DIN CS 

WE DOUT 
~ OooT 

RAS A6 RAS As 

AO A3 NC NC 

A2 A4 Ao A3 

A1 As A2 A4 

Vee A7 

COO05844 A, Vee A7 As 

COO07081 

LOGIC SYMBOL 

D'N 
A3 
A. 
As 
AI 
A7 
A. 

RAS 

es DOUT 

WE 

LS001813 
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ORDERING INFORMATION 
Standard Products 

AMD products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

AM90C257 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

11...-_______ E. OPTIONAL PROCESSING 
Blank" Standard processing 

B" Burn·in 

L--________ D. TEMPERATURE RANGE 
C = Commercial (0 to + 70°C) 

~-----------------------c. PACKAGE TYPE 
p .. 16-Pin Plastic DIP (PD 016) 
J .. 18-Pin Plastic Leaded Chip Carrier (PLE018) 

L------------------B. SPEED OPTION 
-08 ~ 80 ns 
-10 .. 100 ns 
-12 .. 120 ns 

---A. DEVICE NUMBER/DESCRIPTION 
Am90C257 
256Kx 1 CMOS 
Static Column DRAM 

Valid Combinations 

AM90C257-08 
AM90C257-10 
AM90C257·12 

I PC, PCB, JC, JCB 

Valid Combinations 

Valid Combinations list configurations planned to be support­
ed in volume for this device. Consult the local AMD sales 
office to confirm availability of specific valid combinations, to 
check on newly released valid combinations, and to obtain 
additional data on AMD's standard military grade products. 
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ROW ADDRESS TOPOLOGICAL BIT MAP 

128 K 128 K 
MEMORY MEMORY 

o I 256X 1 I 256X 

1_I28X 0_128X O_128X d 128X 

Quad 1 Quad 2 . Quad 1 Quad 2 

AX, 1 I &4X O_&4X_ Once 

1 I 32X IO_32X-+! Twice 

1 I 16X J O_16X---+! 4 Times 

1 I ax 0-8X----l 8 Tomes 

AX, 1 1 1 1 0 0 0 0 16 Times 

. 0 1 0 1 1 0 1 0 16 Times 

1 0 0 1 1 0 0 1 16 Times 

AF003970 
Note: 1. Quad 2 is a mirror image ofAX2 thru AX7 in Quad 1. AXo and AX1 are repeated in both quads. 

4·115 



PIN DESCRIPTION 

AO - As Nine multiplexed address inputs, initially provides 
the nine row address inputs and then the nine 
column address inputs, all within one normal 
cycle. The nine row address inputs (meeting the 
set-up and hold times, tASR and tRAH) are latched 
in by RAS !. The nine column address inputs flow 
through the column address buffer during a Read 
cycle. In a Write cycle the column addresses are 
latched by the latter of WE and CS. The combined 
row and column address inputs (18 total) will 
select one of 262,144 memory bits for Read, Write 
or Read-Modify-Write operation. 

DIN The Data Input (meeting set-up and hold times, 
tos and tOH) is latched in by either WE ! or CS !, 
whichever comes later, while RAS is LOW. 

RAS The Row Address Strobe control clock. RAS ! 
latches the row address on AO - AS and activates 
a memory cycle and precharges the memory's 
dynamic circuits. Memory cycle time, as defined 
by the RAS clock, has a very large operating 
range. However, RAS LOW pulse width (tRAS) 
and RAS HIGH pulse width (tRP) must satisfy the 
specified minimum and maximum values in order 
to maintain continuous memory operation and 
data retention. RAS alone controls memory re­
fresh function. 

FUNCTIONAL DESCRIPTION 

Device Initialization 

An initial pause of 100 IlS is required after VCC power-up. This 
time delay is needed for the on-chip substrate-bias generator 
to pump enough negative charge into the substrate to 
establish the operating back-bias voltage. This is followed by a 
wake-up sequence of eight RAS cycles to initialize the internal 
dynamic circuits. If the device remains in standby mode for 
more than 4 ms while VCC is on, the wake-up sequence of any 
eight RAS cycles will be necessary prior to normal operation. 
On-chip circuits prevent current surges during initial system 
power-up. 

Operating Cycles 

Memory Cycle 

The Memory Cycle begins with RAS being pulled LOW. Once 
started, the Memory Cycle must not be aborted prior to 
meeting the minimum tRAS timing specification to ensure data 
integrity. Furthermore, a new cycle cannot be initiated until the 
minimum precharge time, tRP, has elapsed. DOUT will always 
switch into the high impedance state when a memory cycle is 
initiated and remain in that state for a minimum period 
specified by tRLZ, after which the output can change imped­
ance states. 

Read Cycle 

The WE control input is used to select read and write modes. 
A logic HIGH initiates a Read Cycle. The row address must be 
held for a minimum time, specified by tRAH, while the column 
address must meet the tAR specification. CS may be held 
LOW or pulsed. 

In applications where CS is held LOW, DOUT is in a low 
impedance state except when the cycle is initiated. DOUT 
becomes valid when tRAC and tCAA are both satisfied. 

In applications where CS is pulsed, DOUT will remain in a high 
impedance state until both tRLZ and tLZ are satisfied. DOUT 

The Chip Select signal. With RAS LOW, CS 
enables the column address and activates the 
memory input and output operations. With WE 
LOW, CS controls the input timing; with WE HIGH, 
CS controls the timing of valid output. CS HIGH 
turns off DOUT (DOUT = high impedance). CS 
may be held LOW or pulsed. 

The Write Enable control clock. WE timing, rela­
tive to CS and RAS, will define one of three 
memory cycles. RAS and CS, both LOW, and 1) 
WE HIGH, will define a Read Cycle; 2) WE LOW 
(meeting the set-up and hold time twCS) , will 
define an Early Write Cycle; 3) WE, first HIGH and 
then LOW (meeting the tcwo delay time), will 
define a Read-Write/Read-Modify-Write Cycle. 
During a Write Cycle, WE ! strobes DIN and nine 
column addresses. 

DOUT The three-state output. DOUT is controlled primar~ 
ily by CS. Valid output appears on DOUT in a Read 
Cycle after access time has elapsed (tcAC or 
tRAC, whichever applies). Last valid DOUT re­
mains valid as long as CS is LOW. DOUT can be 
turned off with CS. DOUT is not controlled by CS 
during a memory cycle initialization. 
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becomes valid only when tCAC, tCAA and tRAC are satisfied. 
Consequently, the access time is dependent upon the timing 
relationship between tCAC, tcAA and tRAC. For example, when 
tRAC and tCAC are satisfied, access time is limited to tCAA. 

Write Cycle 

A Write Cycle is performed by taking WE LOW during an RAS 
operation. It begins with the last falling edge of CS or WE. As 
in the read cycle, CS may be either held LOW or pulsed. 

In applications where CS is held LOW, DIN must be valid at or 
before the falling edge of WE. DOUT is in a low impedance 
state except when the cycle is initiated. 

In applications where CS is pulsed, DIN must be valid at or 
before the falling edge of WE or CS, whichever occurs last. In 
an Early Write Cycle (the leading edge of WE occurs prior to or 
coincident with CS LOW transition), DOUT will be in a high 
impedance state at the beginning of the Write Cycle. Terminat­
ing the Write Cycle with CS will maintain DOUT in the high 
impedance state, while terminating with WE allows DOUT to go 
active. 

Refresh Cycle 

To retain data, a refresh operation is performed by clocking 
each of the 256 row addresses (Ao - A7) with RAS at least 
every 4 milliseconds. Any Read, Write, Read-Modify-Write, or 
RAS-Only <?ycle will perform refresh. CS is not required. 

Data Output 

The Am90C257 Data Output (DOUT), is controlled by CS and 
secondarily by RAS and WE. CS acts only as an output 
enable. By bringing CS HIGH, DOUT switches to the high 
impedance state within the time specified by tHZ. By taking CS 
LOW, DOUT switches to a low impedance state after the time 
specified by tLZ. 

DOUT is not controlled by CS during memory cycle initializa­
tion. By bringing RAS LOW to initiate a memory cycle, DOUT 
automatically switches to the high impedance state within the 



time specified by tRHZ and will remain in that state for at least 
the period specified by tRLZ. In an Early Write Cycle, when WE 
is asserted before CS, DOUT will remain in the high impedance 
state until the end of write. 

Static Column Mode Operation 

Static Column Mode Operation perrnits all 512 columns within 
a selected row to be randomly accessed at a high data rate. 
Read, Write and Read-Modify-Write Cycles can be performed 
during Static Column Mode Operation. The row address is 
latched by RAS. Following the entry cycle into Static Column 
Mode Operation, the data is accessed simply by changing the 
column address. The column address buffer acts as a 
transparent or flow-through buffer. Therefore, access begins 
from a valid column address. Thus, the Am90C257 behaves 

APPLICATIONS 

Device Description 

The Am90C257 is a state-of-the-art, high-performance CMOS 
256K DRAM which combines the fastest DRAM speed avail­
able (100-ns access time) with low power (standby current 
< 4 mAl. It is designed to operate with a single + 5-V power 

supply, and all input/output voltage levels are TIL-compatible, 
making the Am90C257 easy to integrate into a wide range of 
systems. The Am90C257 features the static column access 
method which is ideal for high-data bandwidth applications. 
Eighteen binary input address bits are required to decode any 
1 of 262,144 cell locations within the Am90C257. Nine row 
address bits are established on the input pins (Ao - As) and 
latched with RAS. After a minimum tRAH timing specification 
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like a static RAM permitting multiple accesses within the same 
row. 

In a Static Column Read Cycle, CS serves only as an output 
enable. Once RAS has been strobed to latch in the row 
address, and CS is pulled LOW to enable the outputs, the 
column addresses can simply be cycled, with data appearing 
tCAA after each new column address. CS can remain LOW 
during this entire cycle, simplifying the circuitry needed to 
implement the Static Column Mode. CS can also be tied to 
ground as long as active data outputs do not cause bus 
contention. 

In Static Column Mode Write Cycles, the addresses are 
latched internally to avoid disrupting valid data. The latter of 
WE and CS will latch in· both addresses and data. 

has been met, the column address flows through the internal 
address buffer and is not latched by a column address strobe. 

The Am90C257 improves system reliability by means of the 
following on-chip features: 

• Allows VCC power-up with floating input levels without 
causing excess ICC surges (see Device Initialization). 

• Tolerates real-time Vcc fluctuation between 4.5 V and 5.5 V 
while memory chip is in operation. 

• Accepts input voltage transition overshoot (Vcc + 1 V) and 
undershoot (-1 V). 

• Fabricated with a CMOS technology that is optimized to 
provide very high device latch-up voltage in excess of 10 
volts. 

• 



ABSOLUTE. MAXIMUM RATINGS OPERATING RANGES 

Storage Temperature ........................... -65 to + 150°C Commercial (C) Devices 

Ambient Temperature with Power Temperature (T A) ........•....................... 0 to + 70°C 

Applied ...•...........•..............••........... -10 to + 80°C Supply Voltage (Vec) •..•...•...... ; •..• +4.5 V to +5.5 V 

Voltage on Any Pin Relative to VSS Input High Voltage (VIH) ........... 2.4 V to Vee + 1.0 V 

(Except Vee> ...............•..................... -2 to + 7.5 V Input Low Voltage (VIL> ..................• -1.0 V to 0.8 V 

Voltage on Vee Supply 
Relative to Vss .................................. -1 to + 7.5 V Operating ranges define those limits between which the 

Short Circuit Output Current ............................. 50 mA functionality of the device is guaranteed. 
Power DisSipation ............................................ 1.0 W 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Parameter Parameter 
Symbol Description Test Conditions Part No. Min. Max. Unit 

VOH Output. HIGH Voltage (IOH - 5.0 mA) 2.4 

VOL 
Output Levels Output LOW Voltage (IOL = 4.2 mA) 0.4 V 

VIH Input HIGH Voltage 
OOG '" T A '" + 70°C 

2.4 VCC+ 1.0 V V 

VIL Input LOW Voltage -1.0 0.8 V 

II(L) Input Leakage Current 0'" VIN '" 5.5 V, Vec = 5.0 V, VSS = 0 V -10 10 vA All Other Pins Not Under Test = 0 V 

IO(L) Output Leakage Current Data-Out Disabled, 0 V < VOUT < 5.5 V -10 10 vA 
Am90C257-08 85 

ICCl Operating Current ~,~ Cycling Am90C257-10 65 mA 
tRC = Min. 

Am90C257-12 60 

ICC2 Standby Current RAS = ~ = VIH (TTL Level) 4 mA 

Am90C257-08 85 

ICC3 
Vec Supply Current RAS Cycling, ~ = VIH Am90C257-10 65 mA 
RAS-Only Refresh tRC= Min. 

Am90C257-12 60 

Am90C257-08 85 I 

ICC4 Static Column Mode RAS = VIL Am90C257-10 65 mA 
Operating Current tRC = Min. 

Am90C257-12 60 

ICC5 
VCC Supply Current ~=VIH, ~=VIL 6 mA Standby Output Enabled 

Notes: 1. All voltages referenced to VSS. 
2. Specified ICC (Max.) is measured with output open. 
3. Test conditions apply for DC Characteristics only. 

CAPACITANCE* 
(TA = + 25°C, Vce = 5 V, f = 1.0 MHz) 

Symbol Parameter Max. Units 

CINl Input Capacitance Ao to As, DIN 5 pF 

CIN2 Input Capacitance RAS, CS, WE 6 pF 

COUT Output Capacitance DOUT 6 pF 

*Measured with a Boonton Meter or calculated from the equation C = l~tI~V. 
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SWITCHING CHARACTERISTICS (TA = 0 to + 70°C, vee = 5 V ±10%, VSS = 0 V unless otherwise noted) 

(Table continued on next page) 

Am90C257·08 Am90C257·10 Am90C257·12 
Parameter Parameter 

No. Symbol Description Min. Max. Min. Max. Min. Max. Unit 

READ, REFRESH and WRITE CYCLES 

1 tAAS RAS Pulse Width 80 75,000 100 75,000 120 75,000 ns 

2 tAC Random R/W Cycle Time 130 170 200 ns 

3 tAP RAS Precharge Time 40 60 70 ns 

4 tCSH* ~ Hold Time 80 100 120 ns 

5 tWAP Write-to-RAS Precharge Time 0 0 0 ns 

6 tASA Row Address Setup Time 3 3 3 ns 

7 tAAH Row Address Hold Time 12 15 15 ns 

8 tAA Column Address Hold Time from RAS 80 100 120 ns 

9 tAHZ RAS-to-Output High Impedance (Note 1) 15 20 20 ns 

10 tALZ RAS-to-Output Low Impedance (Note 1) 30 30 30 ns 

11 tHZ* ~-to-Output High Impedance (Notes 1 & 2) 15 20 25 ns 

12 tLZ* ~-to-Output Low Impedance (Notes 1 & 2) 

13 tAEF Time Between Refresh 4 4 4 ms 

14 tT Transition Time (Rise and Fall) (Note 3) 3 50 3 50 3 50 ns 

READ CYCLE 

15 tAAC Access Time From RAS (Notes 4 & 5) 80 100 120 ns 

16 tCAC * Access Time From ~ (Note 5) 15 20 25 ns 

17 tCAA Access Time from Column Address (Note 5) 30 35 40 ns 

18 tcs (A) * ~ Pulse Width (Read Cycle) 15 20 25 ns 

19 tASH (A) * RAS Hold Time (Read Cycle) 10 10 10 ns 

20 tACS * Read Command Setup Time 0 0 0 ns 

21 tCAA Column Address-to-RAS Setup Time 30 35 40 ns 

22 tACH* Read Command Hold Time Referenced to ~ 0 0 0 ns 

23 tAAH Read Command Hold Time Referenced to RAS 10 10 10 ns 

24 tAAH Column Address Hold Time Referenced to RAS 10 10' 10 ns 

25 tAAD RAS-to-Column Address Delay Time (Note 6) 17 50 20 65 20 80 ns 

26 les (W) * CS Pulse Width (Write Cycle) 15 20 25 ns 

27 tASH (W) * RAS Hold Time (Write Cycle) 15 20 25 ns 

WRITE CYCLE 

28 tWDA RAS-to-Write Command Delay Time 20 25 25 ns 

29 tAWL Write Command to RAS Lead Time 15 20 25 ns 

30 tCWL * Write Command to ~ Lead Time 15 20 25 ns 

31 twp Write Command Pulse Width 15 20 25 ns 

32 twcp Write Command Precharge Time 10 10 10 ns 

33 twCS* Write Command Setup Time 0 0 0 ns 

34 tWCH * Write Command Hold Time 15 20 25 ns 

35 tWCA Write Command Hold Time from RAS 80 100 120 ns 

36 tAWS Column Address-to-Write Command Setup Time 5 5 5 ns 

37 tAWH Column Address-to-Write Command Hold Time 12 15 20 ns 

38 tDS Data-In Setup Time 5 5 5 ns 

39 tDH Data-In Hold Time 12 15 20 ns 

40 tow Output Active from End of Write 0 0 0 ns 

*This parameter not applicable if operated with ~ grounded. 
Notes: See next page for notes. 
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SWITCHING CHARACTERISTICS (TA = 0 to + 70°C. vee = 5 V ±10%. VSS = 0 V unless otherwise noted) 

Am90C257-08 Am90C257-10 Am90C257-12 
Parameter Parameter 

No. Symbol Description Min. Max. Min. Max. Min. Max. Unit 

READ-MODIFY-WRITE (RMW) CYCLE 

41 tRWC RMW Cycle Time 150 195 230 ns 

42 tRRW RMW Cycle RAS Pulse Width 100 75,000 125 75,000 150 75,000 ns 

43 tCRW * RMW Cycle CS Pulse Width 35 45 55 ns 

44 tWRH WE-to-'R7\S Hold Time 5 5 5 ns 

45 tRWD 'R7\S-to-WE Delay Time (Note 7) 60 100 120 ns 

46 tAWD Column Address-to-WE Delay Time (Note 7) 30 35 40 ns 

47 tCWD CS-to-WE Delay Time (Note 7) 15 20 25 ns 

STATIC COLUMN MODE CYCLE 

48 toHA Output Hold Time from Address Change 0 0 0 os 

49 tOHW Output Hold Time from End of Write 0 0 0 ns 

50 tWPA RMW Write Precharge Access Time 40 45 50 os 

51 tWRA RMW Write-Read Access Time 60 70 80 ns 

52 twps RMW Write Command Precharge Time 40 45 50 ns 

*This parameter not applicable if operated with CS grounded. 

Notes: 1. Assumes three-state test load (5 pF and a 380 n Thevenin equivalent). 
2. At any given temperature and voltage combination, tHZ (Max.) is less than tLl (Min.) from device to device. 
3. tT is measured between VIH (Min.) and VIL (Max.). 
4. Assumes that tRAD ~ tRAD (Max.). If tRAD > tRAD (Max.), then tRAC will increase by the amount that tRAO exceeds to tRAO 

(Max.). 
5. Load = 2 TIL loads and 100 pF. 
6. tRAD specified for reference only. 
7. twcs, tRWD, tCWD and tAWD are specified as reference points only. If.!wcs;;;' twcs (Min.), the cycle is an Early Write Cycle 

and the data-out pin will remain in high impedance for the duration of WE. If tWCD;;;' !cWO (Min.) and tAwe;;;' tAWD (Min.), then 
the cycle is a Read-Modify-Write Cycle and the data-out will contain the data read from the selected address. If any of the 
above conditions are not satisfied, data-out is indeterminate. 

8. Access time from a write command to a read command is determined by the latter of tCM or tWPA or tWRA. 
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Read Cycle 

Notes: a & b. V,H (Min.) and V,L (Max.) are reference levels for measuring timing of input Signals. 
c & d. VOH (Min.) and VOL (Max.) a~eference levels for measuring timing of DOUT. 

e. twRP is referenced to CS or WE high transition. whichever occurs first. 
f. Transition is measured ±500 mV from steady state voltage with specified three-state load (5 pF and a 380 n Thevenin equivalent). 

g. Either tRCH or tRRH must be satisfied. 
h. If tARH ~ tARH (Min.). then data from the last address will be latched on DOUT. as long as DOUT is held in low impedance by CS. 
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DOUT VOL (d) __ lSlSJ_~ 

Write Cycle 

Notes: a & b. VIH (Min.) and VIL (Max.) are reference levels for measuring timing· of input signals. 
c & d. VOH (Min.) and VOL (Max.) a~eference levels for measuring timing of DOUT. 

e. tWRP is referenced to CS or WE high transition. whichever occurs first. 
f. Transition is measured ± 500 mV from steady state voltage with specified three-state load (5 pF and a 380 .n Thevenin equivalent). 
g. tAWS. tAWH. tos. tOH and tWOR are referenced to CS or WE low transition. whichever occurs last. 
h. tw.Ge. (Min.~ measured from the earlier of CS or WE high transition to the later of CS or WE low transition. 
i. If CS and WE simultaneously make a high transition. the output will remain in high impedance. 

~ 

WF010810 



! 
~ 

(a 
RAg VIH 

V(b 
IL 

~ 

SWITCHING WAVEFORMS (Cont.) 

'41' 
42 

" 
(a 

VIH 

ct.) 
5 I- 43 

1)--:/ CS V~b " 29 
'eJ ~ 

~.'C7 

V 
(a, 
IH 

, 
I' WE v.~b 

V 
(a) 
IH 

ADDRESSES V (b 
IL 

V
(a 
IH 

DIN VI~b 

(c) 
VOH 

D V 
(d) 

OUT OL 

I 

~ 

j-@-
1 " 118\ 

~ 
I~ 

~ 
-.;;:::::I '46' 

®-t r-
'.::I ~ i-@r 

ROW J000 COLUMN -~K 

@t-~@ 
){ DATA IN J( 

-@I 
(1) ~ 

Q)-- r-
HIGH z~ \AL~ -xJ 7'\l\ .z. 

~~ (1) 12 
.. 10, 

Read - Modify - Write Cycle 
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f. Transition is measured ±500 MV from steady~te voltage with specified three-state load (5 pF and a 380 n. Thevenin equivalent). 
g. tAWH, tDS and tDH ~referenced to CS or WE low transition, whichever occurs last. 
h. Dour is valid after RAS high transition, if and only if tWAH ~ !wAH (Min.). 
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Notes: a & b. VIH (Min.) and VIL (Max.) are reference levels for measuring timing of input signals. 
c & d. VOH (Min.) and VOL (Max.) are reference levels for measuring timing of DOUT . 

• 

WF010830 



! 
N 
m 

SWITCHING WAVEFORMS (Cont.) 

(a) 
V'H . 

~ (b) 
V.l 

I. CD n tl 
J. ~ 

V'H (a) I I 
~ ~ * 

V'L 
V.

H 
(a) old I 

WI: (b) 1I I I 1: 
V.L 

(a) 
V.H 

ADDRESSES (b) 
V'l 

000. :::: $X) ~:_H !X)L-. v x& w" 1 

Static Column Mode Read Cycle 

Notes: a & b. VIH (Min.) and VIL (Max.) are reference levels for measuring timing of input signals. 
c & d. VOH (Min.) and VOL (Max.) a~eference levels for measuring timing of DOUT. 

e. tWRP is referenced to CS or WE high transition, whichever occurs first. 
f. Transition is measured ±500 mV from steady state voltage with specified three-state load (5 pF and a 380 n Thevenin equivalent). 

g. Either tRCH or tRRH must be satisfied. 
h. QoUT is valid as shown if and only if tARH ~ tARH (Min.). 
[ CS pulse is shown for reference in this case. DOUT will go to high impedance. 
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Static Column Mode Write Cycle 

Notes: a & b. VIH (Min.) and VIL (Max.) are reference levels for measuring timing of input signals. 
c & d. VOH (Min.) and VOL (Max.) ar~eference levels for measuring timing of DOUT. 

e. tWRP is referenced to CS or WE high transition. whichever occurs first. 
f. Transition is measured ±500 mV from steady state voltage with specified three-state load (5 pF and a 380 n Thevenin equivalent). 
g. tAWS. tAWH. tos. toH and twOR are referenced to CS or WE low transition. whichever occurs last . 
h. tw.ce. (Min.L!! measured from the earlier of CS or WE high transition to the later of CS or WE low transition. 
i. If CS and WE simultaneously make a high transition. the output will remain in high impedance. 
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Static Column Mode Write Cycle (CS Low) 

Notes: a & b. VIH (Min.) and VIL (Max.) are reference levels for measuring timing of input signals. 
c & d. VOH (Min.) and VOL (Max.) are reference levels for measuring timing of DOUT. 

e. Transition is measured ±500 mV from steady state voltage with specified three-state load (5 pF and a 380 n Thevenin equivalent). 
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Static Column Mode Read - Modify - Write Cycle 

Notes: a & b. VIH (Min.) and Vll (Max.) are reference levels for measuring timing of input signals. 
c & d. VOH (Min.) and VOL (Max.) a~eference levels for measuring timing of DOUT. 

e. tWRP is referenced to CS or WE high transition, whichever occurs first. 
f. Transition is measured ±500 mV from steady state voltage with specified three-state load (5 pF and a 380 n Thevenin equivalent). 
g. tAWH, tos and tOH are referenced to CS or WE louansition, whichever occurs last~ _ 
h. twps (Min.) is measured from the earlier of CS or WE high transition to the later of CS or WE low transition. 
i. Dour is valid after RAS high transition, if and only if tWRH ~ tWRH (Min.) . 
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C & d. VOH (Min.) and VOL (Max.) are reference levels for measuring timing of Dour· 
e. Transition is measured ±500 mV from steady state voltage with specified three-state load (5 pF and 380 n Thevenin equivalent). 
f. Dour is valid after RAS high transition, if and only if tWRH ~ !wRH (Min.). 



Am90CL257 
Low-Power 256K x 1 CMOS Static Column Mode DRAM 

OVERVIEW 

The 256K x 1 CMOS Low-Power ('L') DRAM versions share common functional descriptions, DC and AC characteristics with 
the corresponding standard CMOS (non-'L') versions. The only additions to these sections are: 

• Extended refresh period 
- 32 ms (Max.) during standby 

• Low data retention current 
- 230 pA (Max.) 

ORDERING INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• Low-power dissipation 
- 0.55 mW (Max.) 

The Ordering Information for the Low-Power DRAM versions are the same as for the Standard CMOS DRAMs, with the 
exception of an 'L' inserted within the device number to denote 'Low-Power.' For example, the Am90CL255 is = a 256K x 1 
CMOS "Low-Power" Nibble Mode DRAM. All temperature ranges, speed and package options remain the same as those 
listed in Ordering Information sections for the respective Standard CMOS DRAMs. 

DC CHARACTERISTICS 

The low-power version DRAMs are screened for one additional parameter, viz, CMOS standby current. All other DC 
characteristics remain the same for both families. 

Parameter 
Symbol 

ICC6 

Parameter 
Description 

VCC Supply Current 
CMOS Standby 

Test 
Conditions 

RAS ~ VCC - 0:5 V Am90CL257 
and CAS at VIH, 
all other inputs and 
outputs ~ V SS 

Min. Max. Units 

0.1 mA 

The Am90CL257 -15 is screened for ICC1 = 55 mA, ICC3 = 55 mA, and ICC4 = 55 mA. 

AC CHARACTERISTICS 

AC Characteristics remain unchanged on the low-power 100 ns and 120 ns versions. The AC characteristics corresponding 
to the 150 ns speed are on the following page. 

FUNCTIONAL DESCRIPTION 

The Functional Descriptions for low-power versions are the same as the corresponding standard versions. The low-power 
devices. however. support Extended Refresh cycles described below: 

Extended Refresh Cycle 

All low-power versions extend the Refresh Cycle period to 32 ms for RAS-Only Refresh cycles. This feature reduces the total 
current consumption to a maximum of 230 pA for data retention. The low-standby current can significantly extend battery life 
in battery back-up applications. Current consumption is calculated from the following equation: . 

I = (tAc) (IACTIVE) + (tAl - tAc) (ISTANDBY) 

TAl 
where tAC = Refresh Cycle Time 

and tAl = Refresh Interval Time or tAEF/256 

Before entering or leaving an Extended Refresh period. the entire array must be refreshed at the normal interval of 4 ms. 
This can be accomplished by either a burst or distributed refresh. 
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SWITCHING CHARACTERISTICS (TA = 0 to + 70°C, Vee = 5 V ±10%, VSS = 0 V unless otherwise noted) 

Am90CL257-15 
Parameter Parameter 

No. Symbol Description Min. Max. Units 

READ/WRITE/READ-MODIFY-WRITE AND REFRESH CYCLES 

1 tRAS RAS Pulse Width 150 75,000 ns 

2 tRC Random R/W Cycle Time 245 ns 

3 tRP RAS Precharge Time 85 ns 

4 tcSH* CS Hold Time 150 ns 

'5 tWRP Write-to-RAS Precharge Time 0 ns 

6 tASR Row Address Setup Time 0 ns 

7 tRAH Row Address Hold Time 15 ns 

8 tAR Column Address Hold Time from. RAS 130 ns 

9 tRHZ RAS-to-Output High Impedance (Note 1) 20 ns 

10 tRLZ RAS-to-Output Low Impedance (Note 1) 30 ns 

11 tHZ" CS-to-Output High Impedance (Notes 1 & 2) 25 ns 

12 tLZ* es-to-Output Low Impedance (Notes 1 & 2) 

13 tREF Time Between Refresh 4 ms 

14 tT Transition Time (Rise and Fall) (Note 3) 3 50 ns 

READ CYCLE 

15 tRAC Access Time From RAS (Notes 4 & 5) 150 ns 

16 tCAC* Access Time From CS (Note 5) 30 ns 

17 tcAA Access Time from Column Address (Note 5) 65 ns 

18 tcs (R)* es Pulse Width (Read Cycle) 30 ns 

19 tRSH (R)* RAS Hold Time (Read Cycle) 10 ns 

20 tRCS* Read Command Setup TIme 0 ns 

21 tCAR Column Address-to-ro\S Setup Time 65 ns 

22 tRCH* Read Command Hold Time Referenced to CS 0 ns 

23 tRRH Read Command Hold Time Referenced to RAS 10 ns 

24 tARH Column Address Hold Time Referenced to RAS 0 ns 

25 tRAO RAS-to-Column Address Delay Time (Note 6) 20 85 ns 

26 tcs (W)* CS Pulse Width (Write Cycle) 30 ns 

27 tRSH (W)* RAS Hold Time (Write Cycle) 30 ns 

WRITE CYCLE 

28 tWOR RAS~to-Write Command Delay Time 20 ns 

29 tRWL Write Command to RAS Lead Time 30 ns 

30 tcWL" Write Command to CS Lead Time 30 ns 

31 twp Write Command Pulse Width 30 ns 

32 twcp Write Command Precharge Time 10 ns 

33 twCS* Write Command Setup Time 0 ns 

34 tWCH* Write Command Hold Time 30 ns 

35 tWCR Write Command Hold Time from RAS 120 ns 

36 tAWS Column Address-to-Write Command Setup Time 0 ns 

37 tAWH Column Address-to-Write Command Hold Time 25 ns 

38 tos Data-In Setup Time 0 ns 

39 tOH Data-In Hold Time 25 ns 

40 tow Output Active from End of Write 0 ns 

"This parameter not applicable if operated with CS grounded. 
Notes: See next page for notes. 
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SWITCHING CHARACTERISTICS 
(TA = 0 to +70°C, vcc = 5 V ±10%, vss = 0 V unless otherwise noted) 

Am90CL257·15 
Parameter Parameter 

No. Symbol Description Min. Max. Units 

READ-MODIFY-WRITE (RMW) CYCLE 

41 tRWC RMW Cycle Time 280 ns 

42 tRRW RMW Cycle ~ Pulse Width 185 75,000 ns 

43 tcRW· RMW Cycle CS Pulse Width 65 ns 

44 tWRH WE-to-~ Hold Time 5 ns 

45 tRWD RAS-to-WE Delay Time (Note 7) 150 ns 

46 tAWD Column Address-to-WE Delay Time (Note 7) 75 ns 

47 tewD CS-to-WE Delay Time (Note 7) 30 ns 

STATIC COLUMN MODE CYCLE 

48 toHA Output Hold Time from Address Change 10 ns 

49 toHW Output Hold Time from End of Write . 0 ns 

50 twPA RMW Write Precharge Access Time 75 ns 

51 tWRA RMW Write-Read Access Time 110 ns 

52 twps RMW Write Command Precharge Time 75 ns 

"This parameter not applicable if operated with CS grounded. 

Notes: 1. Assumes three-state test load (5 pF and a 3S0 n Thevenin equivalent). 
2. At any given temperature and voltage combination, tHZ (Max.) is less than tLZ (Min.) from device to device. 
3. IT is measured between VIH (Min.) and VIL (Max.). 
4. Assumes that tRAD':;;; tRAD (Max.). If tRAD > tRAD (Max.), then tRAC will increase by the amount thattRAD exceeds to tRAD 

(Max.). 
5. Load = 2 TIL loads and 100 pF. 
6. tRAD specified for reference only. 
7. twcs, tRWD, tCWD and tAWD are specified as reference points onl~f twcs ~ twcs (Min.), the cycle is an Early Write Cycle and 

the data-out pin will remain in high impedance for the duration of W . " tWCD ~ tcwD (Min.) and tAWD ~ tAWD. (Min.), then the 
cycle is a Read-Modify-Write Cycle and the data-out will contain the data read from the selected address. " any of the above 
conditions are not satisfied, data-out is indeterminate. 

S. Access time from a write command to a determined by the latter of tcM or twPA or twRA. • 
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Am9044/9244 
4096 x 1 Static RAM 

DISTINCTIVE CHARACTERISTICS 

• Low operating and standby power 
• Access times down to 200 ns 
• Am9044 is a direct plug-in replacement for 4044 

• Am9244 pin and function compatibl~ with Am9044 and 
4044 plus CS power-down feature 

• High output drive - 4.0 mA sink current @ 0.4 V 
• TTL identical interface logic levels 

GENERAL DESCRIPTION 

The Am9044 and Am9244 are high-performance, static, N­
Channel, read/write, random-access memories organized 

. as 4096 x 1. Operation is from a single 5 V supply, and all 
input/output levels are identical to standard TTL specifica-
tions. Low-power versions of both devices are available 
with power savings of about 30%. The Am9044 and 
Am9244 are the same except that the Am9244 offers an 
automatic CS power-down feature. 

The Am9244 remains in a low-power standby mode as long 
as CS remains HIGH, thus reducing its power requirements. 

The Am9244 power decreases from 385 mW to 165 mW 
in the standby mode, and the Am92L44 from 275 mW to 
110 mW. The CS input does not affect the power dissipa­
tion of the Am9044. 

Data readout is not destructive and the same polarity as 
data input. CS provides for easy selection of an individual 
package when the outputs are OR-tied. The outputs of 
4.0 mA for Am9244 and Am9044 provide increased short­
circuit current for improved drive. 

BLOCK DIAGRAM 

A2 

Al 

Ao 
ROW 

~ 
SELECT 

A7 

As 

DIN " 

cs 

WE 

MEMORY ARRAY 
64 ROWS 

64 COLUMNS 

COLUMN ItO CIRCUITS 

COLUMN SELECT 
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PRODUCT SELECTOR GUIDE 

Part Number Arn9044/90L44 and Arn9244/92L44 

Speed Indicator B C D E 
Maximum 450 300 250 200 Access Time (ns) 

Standard 70 70 70 70 
ICC (rnA) 

Low-Power 50 50 50 -
o to +70°C 

Ipo (rnA) Standard 30 30 30 30 
(Note 1) Low-Power 20 20 20 -

Standard 80 80 80 -
ICC (rnA) 

Low-Power 60 60 - -
-55 to + 125°C 

Ipo (rnA) Standard 33 33 33 -
(Note 1) Low-Power 22 22 - -

Notes: 1. Am9244/92L44 only. 

Address Designators 

External Internal 

Ao A2 

A1 A1 

A2 AO 

A3 As 

~ Ag 

As A10 

As A3 

A7 A4 

As As 

Ag A7 

A10 As 

A11 A11 

CONNECTION DIAGRAM 
Top View 

ADDRESS 0 vee 

ADDRESS 1 ADDRESS 6 

ADDRESS 2 ADDRESS 7 

ADDRESS 3 ADDRESS a 

ADDRESS 4 ADDRESS' 

ADDRESS 5 ADDRESS 10 

DATA OUT ADDRESS 11 

wAiYiiN1Aut DATA IN 

VSS ~ 

COOOO141 

Note: Pin 1 is marked for orientation. 

BIT MAP 
Al A2 Vee A3 

Ao 3 
2 1 Veo 18 17 

A8 4 15 As 

A9 5 14 A1 

A10 6 

DO 7 
WE 8-----' 

13 A6 

'-----12 All 

'------ 11 01 Vss 9 --------' 

Die Size 0.137w x 0.167w 
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ORDERING INFORMATION (Con'td.) 

Standard Products 

AMO standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

lL .... I _____ E. OPTIONAL PROCESSING 
Blank ~ Standard processing 

B - Burn-in 

'-----------D. TEMPERATURE RANGE 
C = Commercial (0 to + 70°C) 

'--------------c. PACKAGE TYPE 
po: 18-Pin Plastic DIP (PO 018) 
D .. l8-Pin Ceramic DIP (CD 018) 

'------------------B. SPEED OPTION 
B .. 450 ns 
Co: 300 ns 
D = 250 ns 
Eo: 200 ns 

'--- A. DEVICE NUMBER/DESCRIPTION 
Am9044 - 4K x 1 SRAM 
Am90L44 - Low-Power 4K x 1 SRAM 
Am9244 - 4K x 1 SRAM with Power-Down 
Am92L44 - Low-Power 4K x 1 SRAM with Power-Down 

Valid Combinations 

AM9044B 

AM90L44B 

AM9244B 

AM92L44B 

AM9044C 

AM90L44C 

AM9244C 

AM92L44C 

AM9044D 

AM90L44D 

AM9244D 

AM92L44D 

AM9044E 

AM90L44E 

AM9244E 

AM92L44E 

PC, PCB, 
DC, DCB 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMO 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMO's standard military grade 
products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) products are processed 
in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, or surface treatment 
exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A_ Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

.:::L A 

L=. E. LEAD FINISH 
A = Hot Solder DIP 

D. PACKAGE TYPE 

AM90448 

AM92448 

AM92L44B 

AM9044C 

AM9244C 

AM92L44C 

AM9044D 

Am90L44D 

AM9244D 

AM92L44D 

V = 18-Pin Ceramic DIP (CD 018) 

L...-------------C. DEVICE CLASS 
/8 = Class.8 

L...-----------------B. SPEED OPTION 
8 = 450 ns 
C = 300 ns 
0=250 ns 

A. DEVICE NUMBER/DESCRIPTION 
Am9044 - 4K x 1 SRAM 
Am9244 - 4K x 1 SRAM with Power-Down 
Am92L44 - Low-Power 4K x 1 SRAM with Power-Down 

Valid Combinations 

/BVA 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 

PIN DESCRIPTION 

AO - A11 Address Inputs (Inputs) DIN Data In (Input) 
The address input lines select the memory location from 
which to read or write. 

CS Chip Select {Input, Active LOW} 
The CS line selects the memory device for active operation. 

WE Write Enable (Input, Active LOW) 
When both CS and WE are LOW, data on the input lines is 
written to the location presented on the address input lines. 

4-137 

This pin is used to enter data during write operations. 

DOUT Data Out (Output, Three-State) 
The content of the selected memory location is presented 
on the Data Output line during read operations (CS LOW, 
WE HIGH). The line goes three-state during write 
operations. 

Vee Power Supply 

Vss Ground 
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ABSOLUTE MAXIMUM RATINGS (Note 1) OPERATING RANGES (Note 2) 

Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ........................................ 0 to + 70°C 

Power Applied .................................. -55 to + 125°C Supply Voltage ............................ + 4.5 V to + 5.5 V 
Supply Voltage ........................ ~ ........ -0.5 V to +7.0 V Military (M) Devices 
All Signal Voltage with Temperature •.................................. -55 to + 125°C 

Respect to Ground ......................... -0.5 V to +7.0 V Supply Voltage ............................ + 4.5 V to + 5.5 V 
Power Description ............................................. 1.0 W 
DC Output Current ........................................... 1 0 mA 

Operating ranges define those limits between which the 
The products described by this specification include internal functionality of the device. is guaranteed. 
circuitry designed to protect input devices from damaging 

Military products 100% tested at T C = + 75°C. + 125°C accumulations of static charge. It is suggested nevertheless. 
that conventional precautions be observed during storage. and -55°C 
handling and use in order to avoid exposure to excessive 
voltages. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Parameter Parameter 
Symbol Description Test Conditions Min. Max. Units 

VOH-2.4 v TA -70·C -1.0 
10H Output HIGH Current mA 

Vee-4.5 V TA -125·C -0.4 

TA-70·C 4.0 
10L Output LOW Current VOL - 0.4 V mA 

TA -125·C 3.2 

VIH Input HIGH Voltage 2.0 Vce V 

VIL Input LOW Voltage -0.5 O.B V 

IIX Input Load Current VSS ~ VIN ~ Vee 10 p.A 

O.4V ~ Vo ~ Vee, TA - +70·C -50 50 
10Z Output Leakage Current 

Output Disabled TA- + 125°C -10 10 
p.A 

Standard devices 70 

Vee-Max. 
TA-O·C 

L devices 50 
Icc Operating Supply Current 

~~VIL mA 
Standard devices BO 

(9244/92L44 only) TA --55·C 
L devices 60 

9244 30 
TA -O·C 

92L44 20 
IpO 

Automatic ~ Power- Vee-Max. mA 
Down Current ~OI>VIH 9244 33 
(9244/92L44 only) TA --55·C 

92L44 22 

CI Input Capacitance (Note 6) Test Frequency - 1.0 MHz 7.0 

Co Output Capacitance (Note 6) TA - 25·C, All pins at 0 V 7.0 
pF 

Notes: 1. Absolute Maximum Ratings are Intended for user guidelines and are not tested. 
2. For test and correlation purposes, ambient temperature is defined as the stabilized case temperature. 
3. Test conditions assume Signal transition times of 10 ns or less, timing reference levels of 1.5 V and output loading of one standard TTL gate 

plus 100 pF. 
4. The internal write time of the memory Is defined by the overlap of ~ LOW and ~ LOW. Both signals must be LOW to Initiate a write and 

either Signal can terminate a write by going HIGH. The data Input setup and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 

5. Chip Select access time (teo) Is longer for the Am9244 than for the Am904~. The specified address access time will be valid only when ~ 
is LOW soon enough for teo to elapse. 

6. These parameters are not 100% tested. but are evaluated at Initial characterization and at any time the design Is modified where these 
parameters may be affected. 

*See last page of this spec for Group A Subgroup Testing information. 
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TYPICAL DC and AC CHARACTERISTICS 

Normalized Suplly Current Versus 
Supply Voltage 

Normalized Access Time VerGus 
Supply Voltage 

Normalized Access Time Versus 
Output Loading 

1.15 TA = 25"C 

1.10~-+--+--+-+-/~~~"'i J 1.11\ 

~ 1.0 !-lI.I~~c--l--+-+-+-,+-/-;,I 
§ V 

C; 1.05 J--t--+-::;;....-;:-+--t---l 
~ ........ 10-"""" 

~ 1.00 ""VO--+-_A+m_!I044--rA_N_D-+Am_92-t44_-I 
II: 

~ I AmIlO44 AND Am8244 
II: 

~ 0.8 J-+-+--+-+--+---jl--I--f 
I ~ 0.85 ~--+-i _+--+_+---tl_-I 

I I 
OAL-~~~~~~~~ 

4.0 4.5 5.0 5.5 5.0 0.80100 200 300 

OP000891 

Normalized Access Time Versus 
Ambient Temperature 

1.4 r---r---r--..,--..,----,r--..,--., 
vee! 5.0 V 

1.3 J--+--+---j---j-----,I---j---I 

j 1~~~---r--+--+~r-~~~~ 
~ ~9044 AND Am8244 V-i 1.1 ............ V 
~ 1.01--+-/-+-/---::o.....F-+--+---'-jI---I 

o.e
V OJL--~-~-~--~--~--~--~ 

-55 -25 0 25 50 70 100 125 

TA - AM81ENTTEMPERATURE --C 

OP000921 

Vcc 
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400 

OP000901 
CAPACITANCE LOAD - pf 

OP000911 

Normalized Supply Current Versus 
Ambient Temperature 

1.3.---...,....--.---.---.--..----.--.., 
Vee ~ 5.0 V 

1.2 ............ 

~ 1.1 '~ .......... 
1&1 ~ Am9044 AND Am9244 i 1.0 ........................ 

~ 0.9 ............. ~ 
0.8J---j---+--+--+-+---+.....;::!~ 

0.7 O""-_~_ ......... _--'-_--'-_..I...-_--'-__ ....... 
-55 -25 0 25 so 70 100 125 

TA - AM81ENTTEMPERATURE --C 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified* (Notes 3 - 6) 

B devices C devices D devices E devices 
Parameter Parameter 

No. Symbol Description Min. Max. Min. Max. Min. Max. Min. Max. Units 

Read Cycle 

1 tRC 
Address Valid to Address Do Not Care Time 450 300 250 200 (Read Cycle Time) 

2 tA 
Address Valid to Data Out Valid Delay (Address 450 300 250 200 Access Time) 

Chip Select LOW to Data I Am9044 100 100 70 70 
3 teo Out Valid (Note 5) I Am9244 450 300 250 200 ns 

4 tex Chip Select LOW to Data Out On (Note 6) 10 10 10 10 

5 toTO Chip Select HIGH to Data Out Off (Note 6) 100 80 60 60 

6 toHA Address Unknown to Data Out Unknown Time 20 20 20 20 

Write Cycle 

7 twc 
Address Valid to Address Do Not Care Time 450 300 250 200 (Write Cycle Time) 

Write Enable LOW to Write I Am9044 200 150 100 100 
8 tw Enable HIGH Time (Note 4) I Am9244 250 200 150 150 

9 tWR 
Write Enable HIGH to Address Do Not Care 0 0 0 0 Time 

10 toTW 
Write Enable LOW to Data Out Off Delay 100 80 60 60 (Note 6) 

11 tow Data In Valid to Write Enable HIGH Time 200 150 100 100 

12 tOH 
Write Enable HIGH to Data In Do Not Care 0 0 0 0 ns Time 

13 tAW Address Valid to Write Enable LOW Time 0 0 0 0 

14 tpD 
Chip Select HIGH to Power LOW Delay 200 150 100 100 (Am9244 only Note 6) 

15 tpu 
Chip Select LOW to Power HIGH Delay 0 0 0 0 (Am9244 only Note 6) 

Chip Select LOW to Write LAm9044 200 150 100 100 
16 tew Enable HIGH Time (Note 4) I Am9244 250 200 150 150 

17 two 
Write Enable HIGH To Output Turn On 100 100 70 70 (Note 6) 

Notes: See notes following DC Characteristics table. 

·See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS 

DATA IN _____________________________ IXXJ/ INPUT ~ 

~STABLE~ 

WF000191 

CHIP ~ f' mm ~," _____ --J. I 
--+---j IPD--,-----j 

IpU I I 

ICC i- L 
WF000181 

Power-Down Waveform (Am9244 only) • 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

IOH 1, 2, 3 

IOL 1,2,3 

VIH 7,8 

VIL 7,8 

IIX 1, 2, 3 

loz 1, 2, 3 

Icc 1, 2, 3 

Ipo 1,2,3 

SWITCHING CHARACTERISTICS 

Parameter Parameter 
Symbol Subgroups Symbol Subgroups 

tRC 7, 8, 9, 10, 11 toTW 7, 8, 9, 10, 11 

tA 7, 8, 9, 10, 11 tDW 7,8, 9, 10, 11 

tco 7, 8, 9, 10, 11 tOH 7, 8, 9, 10, 11 

tcx 7, 8, 9, 10, 11 tAW 7, 8, 9, 10, 11 

tOTO 7, 8, 9, 10, 11 tpo 7,8, 9, 10, 11 

tOHA 7, 8, 9, 10, 11 tpu 7, 8, 9, 10, 11 

twc 7,8,9,10,11 tcw 7,8, 9, 10, 11 

tw 7, 8, 9, 10, 11 two 7,8, 9, 10, 11 

tWR 7, 8, 9, 10, 11 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
Conditions are selected at AMD's option. 
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Am90C644 
64K x 4 CMOS DUAL - ARRAY MEMORY 

ADVANCE INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• 64K x 4 organization 
• High-speed access: tRAC - 100 ns 
• Write-per-Bit mask allows separate write controls for 

each of the four DRAM input bits 
• On-chip video shifter with up to 100 Megapixel/sec. 

bandwidth 

• Dual-port access permits shifter operation independent 
of DRAM 

• Bi-directional interface between DRAM and shifter 
• Shifter port can serve as a serial input port 
o Single cycle reset of shifter on command 
o CMOS technology 

GENERAL DESCRIPTION 

The Am90C644 is a fully decoded, high-speed, dual access 
262,144-bit dynamic random-access memory fabricated on 
CMOS technology. The random-access port comprises a 
64K x 4 DRAM array which operates independently from 
the sequential access port. The sequential access port has 
four 256-bit shift registers which can be accessed serially 
and independently from the DRAM. The interface between 
the DRAM array and the shifter is bi-directional, permitting 
transfers between the two. 

The 64K x 4 DRAM array has an Enhanced Page Mode 
feature which permits cycle times as short as 70 ns. The 
Shifter is organized as a 256 x 4 static RAM with an B-bit 
programmable Address Counter. This permits pixel-by-pixel 
resolution in graphics applications, thereby supporting 

smooth panning and windowing. The Shifter has a 25-MHz 
shift rate (equivalent to 100 Megapixellsecond video rate) 
which is ideal for high-resolution screens. 

The Am90C644 reduces device count in graphics applica­
tions and improves bus bandwidth while significantly in­
creasing system performance. Although several of its 
features are well suited for video applications, the 
Am90C644 can also be used as a general-purpose memory 
in mainframes and minicomputers, as well as in peripherals 
such as printers. 

All inputs and outputs are TIL-compatible. The device is 
assembled in a 24-pin, 400-mil wide Plastic DIP and 
operates from a single + 5 V power supply. 

BLOCK DIAGRAM 
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m 
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CONNECTION DIAGRAM 
Top View 
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PIN DESCRIPTION 

AO - A7 Addresses (Inputs, TTL) 
The address pins are used to reference the desired location 
inside the DRAM. This 64K x 4 array requires sixteen 
address lines to access 65,536 locations, each of which 
contains four bits. Thus, the address inputs are time­
multiplexed two ways. During the row address interval, as 
determined by the Row Address Strobe (RAS), the eight 
address lines are interpreted by the device as a row 
address which selects one of 256 rows inside the device. 
The address lines are latched internally and then allowed to 
change to a column address. They are strobed (latched) 
into the device by the Column Address Strobe (CAS), 
selecting one of 256 sets of four columns to be connected 
to the output circuitry. During a Transfer cycle, when data is 
transferred from the DRAM to the Shifter, or vice versa, the 
Shifter start address is loaded from the DRAM address lines 
into the internal Address Counters at the time of the falling 
edge of CAS. 

RAS Row Address Strobe (Input, TTL) 
The Row Address Strobe serves three major functions. 
First, RAS performs the major chip enable function .. On a 
HIGH-to-LOW transition of RAS, the device changes from 
the standby power mode to the active mode. RAS must be 
LOW for at least the minimum specified interval, tRAS, and 
must be HIGH for at least the minimum specified precharge 
time, tRP. The precharge time is required to initialize the 
dynamic circuitry in the RAM. The second function that RAS 
performs is the latching of the row address from Ao - A7, 
the Reset or Write mask from Do - D3, and the Transfer 
Control signals W, SG-R and XF-G. RAS is used to initiate 
all DRAM memory cycles - Read/Write, Read-Modify­
Write, Page Mode, Enhanced Page Mode, Transfer and 
Refresh. Thirdly, RAS terminates those control functions 
used only during a Transfer cycle on its LOW-to-HIGH 
transition at the end of the Transfer cycle. 

CAS Column Address Strobe (Input, TTL) 
The Column Address Strobe serves three major purposes. 
First, during a regular DRAM cycle, when CAS makes a 
HIGH-to-LOW transition, the column addresses that are 
present at the Ao - A7 inputs are latched into the chip. 
Secondly, during a Transfer cycle when data is transferred 
between the DRAM and the Shifter, CAS serves as the 
strobe to load the Shifter counter with the address on the 
Ao - A7 inputs. The Shifter Reset command and Read/ 
Write command are also presented to the device on the 
falling edge of CAS. Thirdly, CAS activates the outputs, 
serving as an Output Enable. Thus, cycles that are initiated 
by RAS and do not assert CAS leave the outputs in the 
high-impedance state. Further, following a specified period 
of time after CAS goes HIGH, the Do - 03 outputs assume 
the high-impedance state. 

XF-G Transfer/Output Enable (Input, TTL) 
The Transfer/Output Enable input is a multifunction pin. 
When XF-G is LOW prior to the HIGH-to-LOW transition of 
RAS, the execution of a Transfer cycle commences on that 
edge. XF-G behaves as an Output Enable except just 
before and just after the falling edge of RAS. During a Read 
cycle when the XF-G line is LOW, the Do - 03 output buffers 
are enabled (assuming CAS is LOW). If the XF-G line is 
HIGH at this time, then the Do - D3 output buffers will be in 
their high-impedance state. If XF-G is HIGH at the HIGH-to­
LOW transition of RAS, a regular DRAM cycle is performed. 

. In such a case, the XF-G line must go LOW, enabling the 
DO - D3 outputs to perform a Read cycle. 
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W Write Enable (Input, TTL) 
The Write Enable input is active-LOW. For regular DRAM 
cycles, W behaves in the same manner as for standard 
address-multiplexed DRAMs, except at the beginning of a 
Write cycle when the Write-per-Bit function is desired. W 
must be LOW prior to RAS going LOW to latch the Write 
mask on the falling edge of RAS. When W is LOW prior to 
the HIGH-to-LOW transition of CAS, an Early-Write cycle is 
performed. When W remains HIGH during that transition, a 
Read or Read-Modify-Write cycle is performed. W is time­
multiplexed during Transfer cycles. When RAS makes a 
HIGH-to-LOW transition in a Transfer cycle, W determines 
the direction of data transfer between the DRAM and 
Shifter. When W is LOW during that transition, the data is 
transferred from the Shifter to the DRAM. When W is HIGH, 
data is transferred from the DRAM to the Shifter. When CAS 
makes a HIGH-to-LOW transition during a Transfer cycle, W 
is used to provide the Read or Write command for the 
Shifter. If W is HIGH during that transition, the Shifter will 
execute Read cycles until the next Transfer cycle where W 
is LOW during CAS's falling edge. If W is LOW during that 
transition, the Shifter will execute Write cycles until the next 
Transfer cycle where W is HIGH during CAS's falling edge. 

Do - 03 BI-dlrectlonal Data Lines (Input/Output, TTL, 
Three-state) 

Do - 03 are the data lines which data is read from or written 
to the DRAM. There is no binary significance to the four 
data lines. During normal DRAM Read cycles, data from the 
addressed location in the memory is available at the 
appropriate I/O pin as outputs, after sufficient response 
time has elapsed from the start of the cycle. Data is written 
into the DRAM on data lines where the Write mask contains 
a logic '1.' Writing is inhibited on data lines where the mask 
contains a logic '0.' During normal DRAM Write cycles, the 
Write mask is latched from the DO - 03 lines on the falling 
edge of RAS; the data to be written is then supplied on the 
Do - 03 lines and is latched by the falling edge of CAS (for 
Early-Write cycles) or the falling edge of W (for Read/Write 
or Read-Modify-Write cycles). During Transfer cycles the 
Do - D3 lines are used to input a data pattern that is to be 
written into the Shifter in a Reset cycle. This Reset mask is 
latched by the falling edge of RAC and remains valid until 
RAC goes HIGH at the enq of a Reset cycle. For example, if 
01 is LOW in the Reset mask, all 256 locations of SD1 in the 
Shifter will be reset to a LOW level when the Reset 
operation is performed. 

The three-state condition of the Do - 03 lines is controlled 
by various combinations of RAS, CAS, Wand XF-G. For 
normal DRAM cycles (XF-Gis HIGH when RAS goes LOW) 
the output buffers driving the Do - 03 lines are in the high­
impedance state except during a Read or Read-Modify­
Write cycle. The output buffers are in the high-impedance 
state during a Transfer cycle and during an Early-Write 
cycle. 

VCLK Video Clock (Input, TTL) 
The Video Clock is a high-speed clock input used to 
increment the Address Counter and to synchronize the 
Shifter Write and Read operations. The minimum cycle time 
is the propagation delay through the Address Counter plus 
the Shifter SRAM access time. The Address Counter is 
incremented on the LOW-to-HIGH transition of VCLK. The 
initiation of a Transfer cycle must not occur at the same 
time as the rising edge of VCLK. 

• 



SG-R Shifter Output Enable and Reset Control 
(Input, TTL) 

The ~-R pin accepts the buffer-enable signal for the 
Shifter outputs except when CAS goes LOW during a 
Transfer cycle. When LOW, ~-R causes the buffers to 
assume a low-impedance state. When ~-R is HIGH, the 
Shifter outputs are in the high-impedance state. The ~-R 
line is used as the Shifter select line when Shifters are 
cascaded in a system. 

During a Transfer cycle the signal on the ~-R pin is 
interpreted as a Shifter Reset (active-HIGH). Thus, when 
~-R is HIGH, meeting the specified set-up and hold times, 
during the falling edge of ~, the SRAM is reset to a 
background state. That background state is defined by the 

, Reset mask of four bits which is entered into the Reset 
mask latch via the Do - 03 lines when ~ goes LOW 

. during a DRAM-to-Shifter Transfer cycle. 

FUNCTIONAL DESCRIPTION 
The Am90C644 is a composite read/write memory consisting 
of two arrays (see Block Diagram). The first is a 262,144-bit 
Dynamic Random-Access Memory (DRAM) configured as 
65,536 four-bit words. The second is a high-speed serial 
Shifter consisting of a 256 x 4-bit static read/write memory 
with an on-chip, presettable Address Counter. These two 
memory arrays can operate independently to perform, screen 
refresh and display update, the two necessary memory 
functions of a bit-mapped graphics memory. Information is 
transferred between the two memory elements on command 
utilizing a Transfer cycle. 

The DRAM element features a standard interface consisting of 
two control signals ('RAS and CAS), four common 110 data 
lines (Do - 03), a write enable CW)and eight time-multiplexed 
address lines (Ao - A7), all of which are ITL-compatible. The 
DRAM requires periodic refreshing of the data by accessing all 
256 rows through the use of any RAS initiated cycle within 4 
milliseconds. 

The data to be loaded into the DRAM may be masked to 
select which memory bits are updated In a memory Write 
cycle. The Write mask is latched from the Do - 03 lines on the 
falling edge of RAS while W is LOW. The mask is only updated 
on RAS-initiated non-Transfer cycles. 

The serial Shifter outputs four new data bits on each riSing 
edge of the Video Clock (VCLK) except during Transfer cycles. 
The data rate of the Shifter is 25 MHz which permits a single­
bit rate of 100 MHz, consistent with the needs of high­
performance bit-mapped graphics and other scanning sys­
tems. Higher rates can be achieved by paralleling Shifters. 
Data is loaded into the Shifter from the DRAM when a Transfer 
cycle is performed. At the same time, the presettable Address 
Counter is parallel-loaded from the DRAM address lines at the 
falling edge of CAS. The address loaded into the Address 
Counter serves as the start address for the shifting operation. 
Therefore, shifting can start at any arbitrary Shifter location, 
which provides support for smooth panning features, such as 
those in bit-mapped graphics systems. The Shifter can also be 
reset to a selectable background state to facilitate the clearing 
of a screen. 

Functional descriptions of the key arrays in the Block Diagram 
are detailed as follows: 

64Kx4 DRAM 

The DRAM consists of a standard dynamic RAM with time­
multiplexed addresses (Ae - A7), two address strokes (RA'S 
and CAS), a Write Enable CW) and four bi-directional data Jines 
(Do - 03). A Write mask latch is provided that allows selected 
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SOo - S03 BI-dlrectlonal Shifter Data Lines 
(Input/Output, Three-state) 

These four common 110 data lines are used to write and 
read data to and from the Shifter. Read or Write cycles are 
specified by the state of W when ~ makes a HIGH-to­
LOW transition during a Transfer cycle. Changing from 
Read cycles to Write cycles or vice versa requires the 
execution of a Transfer cycle with W in the appropriate state 
when ~ makes that transition. The three-state condition 
of the output buffers is controlled by the ~-R pin except 
during Transfer cycles when SDo - SD3 are in the high­
impedance state. 

Vee and Vss Positive Power Supply and Ground 
The Vee supply is nominally + 5 volts with respect to 
the Vss pin which is connected to the system ground. 

bits to be written from the Do - 03 lines by gating the individual 
Write-Enable inputs to the DRAM via NAND gates. This latch 
is loaded from the Do - 03 on the falling edge of RAS at the 
beginning of a Write cycle, while W is LOW. If W is HIGH as 
RAS falls, the Write mask is ignored and all four data bits are 
written during the Write cycle. Thus, the Do - 03 lines are time­
multiplexed during a Write cycle, carrying the Write mask on 
the falling edge of RAS and the data to be written on the falling 
edge of ~, or on the falling edge of W in a Read-Modify­
Write cycle. 

The DRAM array consists of 256 rows of 1024 bits per row. 
Refresh is done on a row-at-a-time basis where all 256 rows 
are refreshed in a single interval of 4 ms. The output buffers 
for the data lines are controlled by a combination of RAS, CAS 
and ~. If XF-G is LOW when RA'S makes a HIGH-to-LOW 
transition, a Transfer cycle is initiated and the output buffers 
are disabled. If the converse is true, the Transfer Control logic 
allows XF-G to act as the enable signal for the output buffers. 
The buffers are enabled if'5(F:G is LOW and CAS is LOW. 

Transfer Gating Logic 

Each of the DRAM's bit lines is connected to the Transfer 
Gating logic. Data flows through the ,Transfer Gating logic 
between the DRAM and the Shifter when a Transfer cycle 
occurs. The direction of the data flow is determined by the 
state of the W line when RAS makes a HIGH-to-LOW 
transition during a Transfer cycle. When W is HIGH during that 
transition, the data flows from the DRAM to the Shifter. Data 
flows from the Shifter to the DRAM when W is LOW. The 
Transfer Gating logic is only enabled when R7iS is LOW during 
a Transfer cycle. 

Transfer Control Logic 

The Transfer Control logic in the Am90C644 is used to modify 
the definitions of some of the pins and operations during a 
Transfer cycle. The pins that are affected are the W, SCi-R, 
XF=G, Do - D3 and Ao - A7 pins. The W pin is time-multiplexed 
both during a Transfer cycle and a regular DRAM cycle. The W 
pin indicates the direction of transfer when RAS goes LOW 
during a Transfer cycle. When CAS goes LOW, the W pin 
indicates whether Read cycles (W = HIGH) or Write cycles 
CW = LOW) will be executed by the Shifter after completion of 
the Transfer cycle. A subsequent Transfer cycle is required to 
change the type of Shifter cycle to be performed. 

The SG-R signal determines whether a Reset cycle is to be 
executed during the DRAM-to-Shifter Transfer cycle. If SG-R 
is HIGH when CAS goes LOW during the Transfer cycle, the 
Shifter will be reset to the background state specified by the 
data on the Do - 03 lines (the Reset mask) when RAS went 



LOW during that same Transfer cycle. The Reset mask is 
latched into the Transfer Control logic by the falling edge of 
RAS during a DRAM·to·Shifter Transfer cycle. If SG·R is LOW, 
a Reset cycle will not be executed. Except during Transfer 
cycles, the XF·G pin is used as the DRAM Output Enable. 
When XF·G is LOW during regular cycles, the DRAM output 
buffers are enabled. When XF·G is HIGH, the buffers are in 
the high·impedance state. 

The Transfer Control logic provides the Video Clock Enable 
(VCE) signal. During Transfer cycles, the Video Clock (VCLK) 
is prevented from incrementing the Address Counter. The 
Transfer Control logic also provides the Address Counter Load 
command (LD) causing the data on the Ao - A7 lines to be 
loaded into the Address Counter in parallel on the falling edge 
of CAS. Control signals for the transfer direction and transfer 
enable operations are also provided by the Transfer Control 
logic. 

Shifter 

The Shifter consists of a resettable 256 x 4 SRAM array, a 
parallel·loadable Address Counter, and four three·state, bi· 
directional output buffers. The output buffers are enabled, 
when SG·R is LOW during normal Shifter cycles and disabled 

(high·impedance state) when SG·R is HIGH. The address 
inputs for the SRAM are supplied by the Address Counter. The 
SRAM inputs are, connected to the Transfer Gating logic as 
described in the preceding section. The four data channels in 
the SRAM array are connected to the DRAM array such that 
picture elements (pixels), written to Do - 03 in the DRAM 
array, appear at one SRAM address on SDo - SD3. In other 
words, data written into the DRAM array on DO, for example, 
will appear on SDo at the Shifter output (see Figure 1). 

The Address Counter is a synchronous binary counter eight 
bits in length, parallel·loadable from the Ao - A7 inputs during 
a Transfer cycle on the falling edge of CAS, and incremented 
by the rising edge of the Video Clock (VCLK). The data, at the 
address initially contained in the Address Counter, that is 
transferred from the DRAM to the Shifter in a Transfer cycle 
appears on the Shifter outputs, SDO - SD3, prior to the first 
VCLK rising edge. One new 4·bit output occurs after each 
subsequent rising edge of VCLK. The Address Counter 
continues to count in a wraparound manner after reaching the 
all·I's state. This fall·through read feature allows data to be 
moved from the Shifter on one device to that on another 
without external logic. 
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~" "" "" "" "V~.~~ 
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TRANSFER 
FUNCTION TRANSF"ER 

CONTROL 

xr-!j I---- 256 256 256 256 

- -I- I--- -....,. - - - - 1:::'""':1- I-- -I- I-- - - -+- - I-- -
~-R I-

SHIFTER ELE MENT 
It It It 

8 J, l.:.l P1 P5 256 X 1 t!~~ SDO 

VCE IE- P2 P6 256 X 1 I-It or .... SD1 
~ 
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Figure 1. Pixel Address Mapping 

APPLICATIONS 

Operational Modes 

The Am90C644 can be, used in high·speed bit·mapped graph~ 
ics systems where the graphics memory has two major 
functions: 1) screen refresh at nominal video rates and 2) 
display update where the memory interfaces to the graphics 
processor. The following description of the operating modes of 
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the Am90C644 revolves around these two functions. The 
Transfer function permits communication between these two 
functions, which otherwise operate separately and indepen· 
dently. ' 

Display Update 

Operating the ,display update function resembles the normal 
use of any other dynamic RAM, with the exception of the 
Write·per~Bit function. The XF·G input is HIGH during the 



HIGH-to-LOW transition of RAS to allow display update 
access to the Video DRAM. In this case, the DRAM is 
organized with 65,536 4-bit words. Data can be written to the 
DRAM up to four bits at a time using an Early-Write cycle, a 
Read/Write or Read-ModitY-Write cycle, or a Page-Mode 
Write or Enhanced-Page-Mode Write cycle. At the beginning 
of the Write cycle the Write mask is latched from the input 
lines. The Write mask determines which of the four data 
inputs, Do - 03, are written to the DRAM during that cycle. For 
Write cycles not initiated by the falling edge of ~ (e.g., 
Page-Mode or Enhanced-Page Mode cycles), the Write mask 
cannot be changed from the previous value set on the last 
falling edge of ~ when iN was LOW. All DRAM cycles are 
initiated by the falling edge of ~. The row addresses are 
latched at this time. Also, during a Write cycle the Write mask 
is read from the data input lines if iN is LOW at the time RAS 
goes LOW. Following the row-address-hold interval, the sys­
tem is permitted to change the addresses to a valid column 
address which is read from the address inputs and latched by 
the falling edge of eAS. Following the column-address-hold 
interval, the addresses are again free to change. This se­
quence is followed for all DRAM cycles except the chip 
Refresh cycle (not to be confused with the screen refresh 
discussed later), which requires no column address or eAS 
signals. In Page Mode and Enhanced Page Mode cycles, 
multiple column addresses can be entered and the corre­
sponding data read or written by asserting multiple eAS pulses 
while RAS is still LOW. An Early-Write cycle occurs when the 
Write Enable (iN) signal goes LOW prior to the falling edge of 
CAS. In this mode the DRAM produces an internal Write signal 
corresponding to the CJ\S signal. The output buffers remain in 
the high-impedance state, and the data on the input lines 
(Do - 03) is loaded into the chip on the falling edge (HIGH-to­
LOW transition) of eAS. 

In a Read/Write cycle, data is read from the currently 
addressed location in the DRAM after which new data is 
written into the same location. In a Read-Modify-Write cycle, 
data is first read from the currently addressed location, 
modified and rewritten into the same location. Read/Write and 
Read-Modify-Write take place within a single memory cycle. 
The data is set up and held with respect to the falling edge of 
W. The XF-G signal, in its output enable mode, can assist in 
the timing of the Read/Write cycle by disabling the output 
buffers at the appropriate time. External latches will be needed 
to execute a Read-Modify-Write cycle since the Data Lines 
(Do - 03) are· used for both inputs and outputs. The various 
types of Write cycles are terminated in the same fashion as all 
other cycles when ~ goes HIGH. A minimum specified 
precharge interval is required before a new cycle can be 
initiated. 

Data is retrieved from the DRAM by using a Read cycle which 
is initiated by the falling edge of ~. The same sequence of 
signals occurs for the Read cycle as for the Write cycles, 
except that the iN signal remains HIGH throughout the cycle 
and XF-G is used to enable the output. Data appears at the 
output pins (Do - 03) no later than the specified ~ access 
time or the CAS access time, whichever is later. The Read 
cycle terminates in the same manner as the Write cycle, (ie., 
when ~ goes HIGH). Page-Mode and Enhanced-Page­
Mode Read cycles are also permitted, as shown in the 
Switching Characteristics section. 

The data in the DRAM element needs periodic refreshing to 
prevent data loss. Refreshing is accomplished by using any 
~-initiated cycle, including a ~-Only Refresh cycle,· for 
each of the 256 rows of cells in the DRAM array within the 
specified refresh interval (4 ms). If refreshing is the only object 
of a given cycle, column addresses need· not be valid. The 
refresh operation requires about 3% or less of the display 

update bandwidth and· is usually controlled by the graphics 
processor. 

Screen Refresh 

The Shifter element is used for the screen refresh function. 
Data from the DRAM element is transferred to and from the 
Shifter element during a Transfer cycle as explained in the 
Transfer function description. The Shifter presents data to the 
four output buffers and to the Off-chip environment on the 
Shifter Data pins (SDO - SD3) during a Shifter Read cycle. 
Read cycles are specified if the iN line is HIGH when CAS 
goes LOW during a Transfer cycle. Following a a Transfer 
cycle, the data presented during the subsequent Shifter Read 
cycles is stored in the SRAM at the location pointed to by the 
Address Counter. A new Shifter Read cycle is initiated when 
the Address Counter is incremented by a LOW-to-HIGH 

I transition of VCLK. The maximum specified frequency of the 
VCLK input is 25 MHz. Since four bits are presented in parallel, 
the pixel rate out is up to 100 MHz for stripe mapping. Stripe 
mapping is so called because one memory location holds a 
number of bits each representing one attribute of a number of 
adjacent pixels which map to a stripe on the screen. External 
serialization of the data is then required to supply data for 
refreshing the screen. In point mapping, each of the four bits is 
an attribute of a single pixel, thus requiring no external 
serialization. The dot clock in this case would be limited to 25 
MHz. The first Read cycle occurs without the need for a VCLK 
transition. The data stored at the address initially loaded into 
the Address Counter is passed directly through to the 
SDo - SD3 as part of the Transfer cycle operation. This feature 
allows data to be transferred from the Shifter on one device to 
that on another without external logic. 

Data can also be loaded into the Shifter from the outside 
environment through the use of a Shifter Write cycle. The 
writing operation is specified if iN is LOW when CAS goes 
LOW during a Transfer cycle. The data on SDo - SD3 is written 
into the Shifter at the address contained in the Address 
Counter on the rising edges of VCLK until the Write command 
is cancelled by a subsequent Transfer cycle. Note that when 
cascading Shifters and transferring data from one Shifter to 
another, the source Shifter is in the Read mode, and the 
destination Shifter is in the Write mode. Two Transfer cycles 
are required to set up this configuration with only the appropri­
ate ~ active for each. Since data falls directly through to the 
Shifter outputs for the Read operation and is not written into 

. the destination Shifter until the first VCLK transition, the 
Shifters can be directly cascaded. Data must meet specified 
set-up and hold times with respect to the VCLK transition. 
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A parallel Reset function allows the SRAM to be cleared to a 
background state to facilitate the rapid resetting of the entire 
display. If ~-R is HIGH when CAS goes LOW during a 
DRAM-to-Shifter Transfer cycle, the Shifter is reset according 
to the Reset mask which is stored in the Reset mask latch. 
The Reset cycle ends on the rising edge of ~ at the end of 
the DRAM-to-Shifter Transfer cycle. The screen is then reset 
by simply executing Shifter Read cycles. Once the Reset mask 
latch has been loaded, the entire display memory can be 
rapidly reset by executing a sufficient number of Transfer 
cycles with iN in the LOW state during the falling edge of ~. 

Transfer Function 

Data moves between the DRAM element and the Shifter 
through the use of a Transfer cycle. A Transfer cycle is 
initiated when RAS makes a HIGH-to-LOW transition and 
XF-G is LOW. During a Transfer cycle the Row addresses are 
interpreted on the falling edge of ~ as the Row address to 
or from which the data transfers take place. During the 
Transfer cycle the column addresses are interpreted as the 
data to be loaded into the Address Counter on the falling edge 



of CAS. The Do - 03 lines are used to input data to the Reset 
mask latch in preparation for resetting the Shifter. This data is 
loaded on the falling edge of RAS, during a DRAM-to-Shifter 
Transfer cycle, whether or not a Reset cycle is desired. As 
discussed above, the Reset command is given by the SG-R 
input when CAS goes LOW. The output buffers connected to 
the Do - 03 remain in the high-impedance state during the 
entire Transfer cycle. 

The direction in which the data moves between the DRAM 
element and the Shifter element is determined by the W line 
when RAS goes LOW during a Transfer cycle. If the W line is 
LOW during that transition the data moves from the Shifter to 
the DRAM. If W is HIGH, the data moves from the DRAM to 
the Shifter. 

When data is written to the DRAM, each of the Data Input lines 
is connected to a 64K x 1 section (see example in Figure 1). 
Thus, at a given row and column address, four data bits are 
written into four sections of the 64K x 4 DRAM element. When 
data is transferred to the Shifter, only a row address is 
specified. The 256 bits (one per column) in each section are 
loaded into the 256 locations in each of the corresponding 
sections of the SRAM. Thus, for a given SRAM address 
(contained in the Address Counter), one bit from each of the 
four DRAM sections is presented at the four Shifter Data lines 
(SDo - SD3) in parallel. In other words, a pixel written into the 
DRAM on Data Input 01 will appear on SD1 of the Shifter at 
the SRAM address which corresponds to the DRAM column 
address at which the data was written. This mapping structure 
allows the video data to be serialized externally and presented 
to the screen such that adjacent pixels on the graphics­
processor data bus are also adjacent pixels on the screen. 

Bit-Map Graphics Application 

The following applications discussion centers around the use 
of the Am90C644 in bit-mapped graphics terminal. 

For the following example, assume that the graphics subsys­
tem is controlled by a Graphics Engine. The screen is 1024 x 
1024 pixels, the display memory is 2048 x 2048, and the 
screen display is composed of stripes with a width of 64 pixels 
and a height of one scan line (linear arChitecture). In this 
simplified example, the aspect ratio of the screen is assumed 
to be square. More realistically, the aspect ratio is four-to­
three. Figure 2 is a simplified block diagram of an Am90C644-
based graphics display memory architecture. In this example, 
no hardware windows are supported. The Graphics Engine is 
used to compute the pertinent addresses for the start of the 
screen display. This system supports horizontal panning on a 
pixel-by-pixel basis in point mapping architecture because the 
Shifter consists of a RAM and an Address Counter rather than 
a shift register. In stripe mapped applications, a similar 
structure may also be required for the external serializer to 
support pixel-by-pixel panning. Generally the Transfer cycles 
will be timed to occur during the horizontal blanking interval of 
the display. 

The Shifter Read operation will be interrupted to permit the 
Transfer cycle which loads the configuration of the next 
screen scan line into the dual-port, Video DRAM. The Graph-
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ics Engine selects the nature of the Shifter cycle (whether the 
Shifter is to be reset to a background pattern) and the type of 
pattern. The DRAM Controller block shown in Figure 2 
performs the address multiplexing, DRAM refresh, DRAM 
clock driving and timing functions for the Graphics Engine. 
This interface is a standard DRAM interface, similar to that of 
the Am9064, 64K x 1 DRAM. The Am90C644 supports an 
Enhanced Page Mode not found on the the 64K DRAM. This 
access method is similar to Page Mode with considerably 
higher performance. The Graphics Engine also supplies the 
data for the display memory and the necessary control 
functions for the DRAM Controller, such as the latch enable, 
the mode controls and the cycle start signals (see Figure 3). In 
our current example, suppose that a Shifter Read function is 
desired. The screen start address will be loaded into the 
Address Counter from the Am90C644 Address inputs by the 
falling edge of CAS. When the VCLK signal resumes the 
scanning process, the SRAM will present sequential nibbles of 
the scan line pixels for external serialization on the SDo - SD3 
lines starting at the address initially in the Address Counter. 
The· first VCLK rising edge upon resuming the scanning 
operation will increment the Address Counter to START + 1, 
and the second nibble will follow. The subsystem of Figure 2 
uses sixteen Am90C644s in parallel, supplying 64 pixels at a 
time. As a result, four scan lines of 1024 pixels each can be 
transferred in one Transfer cycle. If the required dot rate is 100 
MHz, the VCLK signal rate is about 1.56 MHz, well within the 
specified upper limit of 25 MHz. Since several microseconds 
are allotted for horizontal blanking, the Graphics Engine has 
sufficient time to execute one or more Transfer cycles of 190 
ns each. 

If hardware windows are desired, the Am90C644 can be easily 
configured to support this feature. If the display needs to start 
a window at another arbitrary address (refer again to Figure 2), 
the Graphics Engine merely executes a Transfer cycle at that 
time to reconfigure the Video DRAM. The mid-line Transfer 
cycle reloads the Address Counter with an initial value 
corresponding to the window offset from the start of the scan 
line. The SRAM is also loaded with the window data at the 
appropriate address. The external serializer will need to 
contain some elastic buffering (FIFO) to smooth out the timing 
anomaly caused by the mid-line Transfer cycle. In multi-bank 
systems the selection between the banks for the scanning 
operation is done by using the SG-R signal, which is supplied 
by the Graphics Engine as a high-order address. More than 
one hardware window is generally not required since, even in 
multi-window systems, usually only one is active at any given 
time. 

Display update operations are handled in the same manner as 
for any other DRAM. After the Am90C644 is initiated, the 
Graphics Engine may begin loading the display memory for 
subsequent scanning for screen display. The Dynamic Memo­
ry Controller, the Am2968 in this example, controls the refresh 
address, but the Graphics Engine or a separate Timing 
Controller is required to handle the timing control along with 
the Am2971 Programmable Event Generator, used here as a 
timing reference. 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 

Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 

Ambient Temperature with Power Applied ... -10 to +80°C Temperature (T A) ....................•.....••...... 0 to + 70°C 

Voltage on Any Pin Relative to Ground Supply Voltage (Vce) ••...•.••....••........ + 4.5 to + 5.5 V 

(except Vcc) .............•......................... -2 to + 7.5 V Input HIGH Voltage (VI H) •.••..•.•••... + 2.4 to VCC + 1 V 

Voltage on Vcc Supply Relative to Ground •. -1 to + 7.5 V Input LOW Voltage (VIU ................... -2.0 to +0.8 V 

DC Output Short Circuit Current. ..•...................... 50 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
Operating ranges define those limits between which the 

RATINGS may cause permanent device failure. Functionality 
functionality of the device is guaranteed. 

at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Parameter Parameter Test 
Symbol Description Conditions Min. Max. Units 

VOH Output HIGH Voltage IOH~-5.0 mA 2.4 V 

VOL Output LOW Voltage IOL - 4.2 mA 0.4 V 

VII~ Input HIGH Voltage 
O°C ..; T A"; 70·C 

2.4 Vcc+ 1 V 

VIL Input LOW Voltage -2.0 +0.8 V 

ICC1 Average Operating Power Supply RAS. ~ cycling at Min. cycle time 70 mA 
Current w/o Shifter (Note 1) 

ICC2 Average Operating Power Supply RAS. ~. VCLK cycling at Min. cycle 90 mA 
Current with Shifter Operating (Note 1) time 

ICC3 Standby Power Supply Current w/o RAS-~-VIH 12 mA 
Shifter VCLK -VIL 

ICC4 Standby Power Supply Current with RAS-~-VIH 32 mA 
Shifter (Note 1) VCLK cycling at Min. cycle time 

Iccs Average Power Supply Current during RAS cycling. 60 mA 
Refresh w/o Shifter (Note 1) ~-VIH 

ICC6 Average Power Supply Current during RAS cycling. 80 mA 
Refresh with Shifter (Note 1) ~ - VIH. VCLK cycling 

ICC7 Average Power Supply Current In Page RAS = VIL. ~ cycling 50 mA 
Mode w/o Shifter (Note 1) 

Icca Average Power Supply Current in Page RAS=VIL. ~. 70 mA 
Mode with Shifter (Note 1) VCLK cycling 

ICCg Average Power Supply Current in RAS-VIL. ~. 110 mA 
Enhanced Page Mode with Shifter VCLK cycling 
(Note 1) 

ICC10 Average Power Supply Current in RAS. VCLK = VIL 90 mA 
Enhanced Page Mode w/o Shifter ~ cycling 
(Note 1) 

ICC11 Average Power Supply Current in Data RAS. Ci\S cycling at Min. cycle time 90 mA 
Transfer cycle w/o Shifter (Note 1) VCLK eVIL 

ICC12 Average Power Supply Current in Data RAS. ~. VCLK cycling at Min. cycle 110 mA 
Transfer cycle with Shifter (Note 1) time 

II(Ll Input Leakage Current All inputs except On. SOn. -10 +10 uA 
VSS";VIN";VCC 

ISLK Data Line Leakage Current Outputs disabled -10 +10 uA 
Vss"; VIN ..; Vcc 

CAPACITANCE: (Note 2) 

Parameter Parameter 
Symbol Description Max. Units 

CIN1 Input Capacitance. Except Clocks. W 5 pF 

CIN2 Input Capacitance. RAS. ~. W. VCLK 8 pF 

Co Data Line Capacitance (On. SOn) 7 pF 

Notes: See notes following Switching Characteristics table. 
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KEY TO SWITCHING WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILLBE 
STEAOY STEAOY ----- MAY CHANGE 

WILLBE 
CHANGING FROM H TO L 
FROM H TO L 

j][[ff MAY CHANGE 
WILLBE 

FROML TOH CHANGING 
FROM L TO H 

-- DON'T CARE; CHANGING; 
ANY CHANGE STATE 
PERMITTEO UNKNOWN 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF" STATE 

KSOOO010 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Notes 3, 4, & 5) 

Parameter Parameter 
No. Symbol Description Min. Max. Units 

READ OR WRITE CYCLES 

01 tAAC Access Time from RAS (Notes 5 & 6) 100 ns 

02 tCAC Access Time from CAS (Notes 5 & 6) 30 ns 

03 tAEF Refresh Interval 4 ms 

04 tAP RAS Precharge Time 80 ns 

05 tCPN CAS Precharge Time (non-Page Mode) 25 ns 

06 tCAP CAS - RAS Precharge Time 20 ns 

07 tACO RAS - to - CAS Delay Time (Notes 5, 6 & 7) 25 70 ns 

08 tASH RAS Hold Time from CAS 55 ns 

09 tCSH CAS Hold Time from RAS 100 ns 

10 tASA Row Address Setup Time 0 ns 

11 tAAH Row Address Hold Time 15 ns 

12 tASC Column Address Setup Time 0 ns 

13 tCAH Column Address Hold Time 20 ns 

14 tT Rise or Fall Times 3 50 ns 

15 tOFF Dn Buffer Turn-off (CAS) (Note 8) 0 20 ns 

16 tOEZ Dn Buffer Turn-off (XF-G) 0 15 ns 

17 tOE Dn Buffer Turn-on (XF-G) 30 ns 

READ AND REFRESH CYCLES 

18 tAC Random Read or Write Cycle 190 ns 

19 tAAS RAS Pulse Width 100 75,000 ns 

20 tCAS CAS Pulse Width 30 75,000 ns 

21 tACS Read Command Setup Time 0 ns 

22 tACH Read Command Hold (CAS) (Note 9) 0 ns 

23 tAAH Read Command Hold (RAS) (Note 9) 0 ns 

24 toEP XF-G Pulse Width 30 ns 
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SWITCHING CHARACTERISTICS (Cont.) 

Parameter Parameter 
No. Symbol Description Min. Max. Units 

WRITE CYCLE 

25 twcs Write Command Setup Time (Note 10) 0 ns 

26 twCH Write Command Hold Time 20 ns 

27 twp Write Pulse Width 20 ns 

28 tos Data Setup Time (Note 11) 0 ns 

29 tOH Data Hold Time (Note 11) 20 ns 

30 ioEH ~ HIGH Hold from W LOW 30 ns 

31 twBS Write-per-Bit Command Setup Time 0 ns 

32 twBH Write-per-Bit Command Hold Time 20 ns 

33 twMS Write Mask Setup Time 0 ns 

34 twMH Write Mask Hold Time 15 ns 

READ-MODIFY-WRITE CYCLE 

35 tRWC Read-Modify-Write (RMW) Cycle 240 ns 

36 tRWL Write-to-m Lead Time 30 ns 

37 tcwL Write-to-~ Lead Time 30 ns 

38 tRWO ~-to-Write Enable Delay (Note 10) 115 ns 

39 tcwo ~-to-Write Enable Delay (Note 10) 45 ns 

40 txoo ~ HIGH-to-Data Setup 15 ns 

41 txws ~ HIGH-to-W Setup 15 ns 

42 tAWO Column Address-to-W Delay 65 ns 
Time (Note 10) 

ENHANCED PAGE MODE 

43 tpc Enhanced Page Mode Cycle Time 70 ns 

44 tPRWM Enhanced Page Mode RMW Cycle 100 ns 

45 tcp ~ Precharge Time (Enhanced Page Mode) 10 ns 

46 tcM Address-to-Data-Out Valid 50 ns 

47 twcs ~-to-W Setup Time 0 ns 

TRANSFER CYCLE 

48 tXH Transfer Hold Time 20 ns 

49 txs Transfer Setup Time 0 ns 

50 tcs Command Setup Time 0 ns 

51 tcH Command Hold Time 15 ns 

52 tws Transfer Direction Setup 0 ns 

53 tWH Transfer Direction Hold 15 ns 

54 txc Transfer Cycle Time 190 ns 

55 tvcs Video Clock Set-up Time to RAS 0 ns 

56 tRQZ RAS-to-Serial Out High-Z 10 40 ns 

57 tRS Reset Setup-to-~ 0 ns 

58 tRH Reset Hold-from-~ 15 ns 

59 tRSAC ~-to-Serial Data Access 115 140 ns 

60 tcSAC 'OAS-to-Serial Data Access 70 95 ns 

61 tXR Transfer Recovery Time 10 40 ns 

62 tVHR Video Clock Hold-from-RAS 60 ns 
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SWITCHING CHARACTERISTICS (Cant.) 

Parameter Parameter 
No. Symbol Description Min. Max. Units 

SHIFTER CYCLES 

63 tVCYC Video Clock Cycle Time 40 ns 

64 tvcLKH Video Clock HIGH Time 10 ns 

65 tvCLKL Video Clock lOW Time 10 ns 

66 tKQ Video Clock-to-Data Out Delay 5 35 ns 

67 tSOE SG lOW·to-Output low-Z 0 15 ns 

68 tsoz §G HIGH-te-Output High-Z 15 ns 

69 tsos Shifter Data Setup Time 10 ns 

70 tSDH Shifter Data Hold Time 20 ns 

71 tVOH Serial Output Hold after Video Clock High 3 ns 

72 tSEP §G-R Pulse Width 10 ns 

73 tsop §G-R Precharge Time 10 ns 

Notes: 1. IcC is dependent on output loading and cycle times. Specified values are with outputs open. 
2. Capacitance is measured with a Boonton Meter or calculated from the equation C = I (At)/(AV), at TA = + 25°C, VCC = 5.0 V, 

f= 1 MHz. 
3. An initial pause of 100 liS is required after power-up, followed by any eight RAS cycles before proper device operation is 

guaranteed. 
4. VIH(Min.) and VldMax.) are reference levels for measuring the timing of input signals. Also, transition times are measured between 

these two levels. Timing Parameters assume tT = 5 ns. 
5. Maximum tRCO is specified as a reference level only. If tRCD ~ Max. allowed, access time is tRAC. If tRCD > tRCO(Max.), either 

access time is controlled exclusively by tCAC or tRAC and will increase by the amount that tRCD exceeds the specified maximum. 
6. Output load is equivalent to two standard TIL loads and 100 pF. 
7. tRCD(Min.) = tRAH + tASC + 2tT· 
8. toFF(Max.) defines the time at which the outputs assume the open-circuit condition and is not referenced to output voltage levels. 
9. Either tRRH or tRCH and tAWD must be satisfied for a Read cycle. 

10. twcs, tcwo, tRWD, and tAWO are specified as reference ~ts and are not restrictive operating parameters. 
11. These parameters are referenced to the leading edge of CA in Early-Write cycles and to the leading edge of W in Delayed-Write 

or Read-Modify-Write cycles. 
12. Positive, non-zero setup time permits a shorter tRAH. 
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Am9101 Family 
256 x 4 Static RAM 

DISTINCTIVE CHARACTERISTICS 

• Low operating power 
125 mW typ.; 290 mW maximum - standard power 
100 mW typ.; 175 mW maximum - low power 

• Logic voltage levels identical to TTL 

• High output drive - two full TIL loads 
• High noise immunity - full 400 mV 
• Two chip enable inputs 
• Output disable control 

GENERAL DESCRIPTION 

The Am91 01/ Am91 L01 series of devices are high-perfor­
mance, low-power, 1024-bit, Static, Read/Write Random 
Access Memories. They offer a wide range of access times 
including versions as fast as 200 ns. Each memory is 
implemented as 256 words by 4 bits per word. This 
organization permits efficient design of small memory 
systems and allows finer resolution of incremental memory 
depth. 

These memories may be operated in a DC standby mode 
for reductions of as much as 64% of the normal power 
dissipation. Data can be retained with a power supply as 
low as 1.5 volts. The low power Am91 L01 series offer 

reduced power dissipation during normal operating condi­
tions and even lower dissipation in the standby mode. 

The Chip Enable input control Signals act as high order 
address lines and they control the write amplifier and the 
output buffers. The Output Disable signal provides indepen­
dent control over the output state of enabled chips. 

These devices are fully static and no refresh operations, 
sense amplifiers or clocks are required. Input and output 
signal levels are identical to TTL specifications, providing 
simplified interfacing and high noise immunity. The outputs 
will drive two full TTL loads for increased fan-out and better 
bus interfacing capability. 
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CONNECTION DIAGRAM 
Top View 

ADDRESS 3 Vee (+5 V) 

ADDRESS 2 ADORESS4 

AOORESS 1 WRITE EkABLE 

ADORESSO CHIP ENABLE 1 

AOORESS5 OUTl'\JT DISABLE 

ADDRESSS CHIP ENABLE 2 

ADDRESS 7 DATAOUT4 

IGND) Vss DATA IN4 

DATA IN 1 DATA OUT 3 

OATAOUT 1 DATA IN 3 

DATA IN 2 DATA OUT 2 

CDOOO151 

Note: Pin 1 is marked for orientation. 

METALLIZATION AND PAD LAYOUT 

ADDRESS) , ----------, 

ADDRESS 2 2 ----, 

Vee 1+5V\ 

21 ADDRESS4 

ADDRESS 1 3-iw~~~~~~~IJl~1_ 20~ 

ADDRESS5 5 

ADOAES$6 6 

ADDRESS 7 7 

IGNDl VSS a 

DATAIN19-------' 

DATADUTll0--------' 

DATA 'N 211 --------' 

'''' ,II ",,",.,--19 EHiPENABl"D 
:II:I!'I! III" • .,f--18 OUTPUT DISABLE 

17 CHIP' ENABLE 2 

16 DATA ouT 4 

14 DATAOUT3 

13 DATA IN 3 
L--____ 12 DATAOUT2 

Die Size 0.132" x 0.131" 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

C B 

-L=T ,E. OPTION~L PROCESSING 
B = Burn-In 

D. TEMPERATURE RANGE 
C = Commercial (0 to + 70°C) 

~-----------------------C.PACKAGETYPE 
P = 22-Pin Plastic DIP (PD 022) 
D = 22-Pin Ceramic DIP (CD 022) 

1..-_______________________________ B. SPEED OPTION 

A = 500 ns 
B = 400 ns 
C = 300 ns 
D = 250 ns 

- A. DEVICE NUMBER/DESCRIPTION 
Am9101 
256 x 4 Static RAM 
Am91 L01 = Low-Power Version 

Valid Combinations 

AM9101A 

AM9101B 

AM9101C 

AM9101D 

AM91 L01A 

AM91L01B 

Am91 L01C 

PC, PCB, 
DC, DCB 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 

CPL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for CPL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. CPL Status 

M.L=f E. CPL STATUS 
C = CPL Certified 

D. TEMPERATURE RANGE 
M - Military (-55 to + 125°C) 

L-------------------------C.PACKAGETYPE 
10 = 22-Pin Ceramic DIP (CD 022) 

'-------------------------B. SPEED OPTION 
A ~ 500 ns 

'---A. DEVICE NUMBER/DESCRIPTION 
Am9101 
256 x 4 Static RAM 
Am91 L01 = Low-Power Version 

Valid Combinations 

AM9101A 

AM9101B 

AM9101C 10MC 
AM91 L01A 

AM91L01B 

AM91L01C 

B" 400 ns 
C -300 ns 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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ORDERING INFORMATION 

Commodity Products 

AMO commodity products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Temperature Range 

B. Package Type 
C. Device Number 
D. Speed Option 

.A. 

L D. SPEED OPTION 
Blank - 1000 ns 

-1 -500 ns 
A-4" 400 ns 

A = 300 ns 
A-2 .. 250 ns 

L..-_________ C. DEVICE NUMBER/DESCRIPTION 
2101 
256 x 4 Static RAM 

'----------------- B. PACKAGE TYPE 
P .. 22·Pin Plastic DIP (PO 022) 
C - 22·Pin Ceramic DIP (CD 022) 

L..-____________________ A.TEMPERATURE RANGE 

P, C I 
Valid Combinations 

2101 I -1, A-4, 
A, A-2 

I 
I 

Blank - Commercial (0 to + 70°C) 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMO 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMO's standard military 
grade products. 
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PIN DESCRIPTION 

AO - A7 Addresses (Input) CE1, CE2 Chip Enable Signals (Input) 
The a-bit field presented at the address inputs selects one 
of the 256 memory locations to be read from - or written 
into - via the Data Input/Output lines. 

Read and Write cycles can be executed only when CE1 is 
LOW and CE2 is HIGH. 

WE Write Enable (Input, Active LOW) 011 - 014 Data In Lines (Input) 
The inputs whose states represent the data to be stored in 
memory. 

Data is written into the memory if WE is LOW and read from 
the memory if WE is HIGH. 

001 - 004 Data In Lines (Output) 
The outputs whose states represent the data to be stored in 
memory. 

00 Output Disable (Input) 
Read cycles can be executed only when 00 is LOW. 

FUNCTIONAL DESCRIPTION 

Applications 

Refer to Figure 1 for Memory System information. 

/ . 
DATA IN { 1/. 
(12BITSI -----;,-r--::-/.-----------------------....----. 
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'-----------;CE2 
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Figure 1. Memory System 768 Words by 12 Bits Per Word 
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ABSOLUTE MAXIMUM RATINGS (Note 1) OPERATING RANGES (Note 2) 

Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ........................................ 0 to + 70°C 

Power Applied ............................ ; ..... -55 to + 125°C Supply Voltage ......................... + 4.75 V to + 5.25 V 
Supply Voltage ................................ ~-0.5 V to +7.0 V Military (M) Devices· 
DC Voltage Applied to Outputs ............ -0.5 V to + 7.0 V Temperature ................................... -55 to + 125°C 
DC Layout Voltage ............................ -0.5 V to + 7.0 V Supply Voltage ............................ + 4.5 V to + 5.5 V 
Power Description ............................................. 1.0 W 
DC Output Current ........................................... 20 mA 

Operating ranges define those limits between which the 
Stresses above those listed under ABSOLUTE MAXIMUM functionality of the device is guaranteed. 
RATINGS may cause permanent device failure. Functionality 

"Military product 100% tested at TC = + 25°C, + 125°C, at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device and -55°C. 

reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified· 

Am91011 
Am91L01 Am2101 

Parameter Parameter 
Symbol Description Test Conditions Min. Max. Min. Max. Units 

IOH ~ - 200 !lA 2.4 
VOH Output HIGH Voltage Vee = Min. V 

IOH .. -150 !lA 2.2 

IOL -3.2 mA 0.4 
VOL Output LOW Voltage Vee" Min. V 

IOL c 2.0 mA 0.45 

VIH Input HIGH Voltage 2.0 Vee 2.0 Vee v 
VIL Input LOW Voltage -0.5 0.8 -0.5 0.65 V 

III Input Load Current Vee = Max., 0 < VIN < Vee 10 10 !lA 
C devices 5.0 15 

ILO Output Leakage Current ~=VIH 
Vo-Vee 

M devices 10 !lA 
Va" 0.4 V -10 -50 

Am9101A1B 50 

Am9101/C/D/E 55 

TA = 25°C 
(Note 3) Am91 L01A1B 31 

Am91L01C/D/E 34 

Am2101 60 

Am9101A/B 55 

Data Out Open TA - O°C 
Am9101C/D/E 60 

leel Power Supply Center Vee = Max. (C devices Am91L01A1B 33 mA 
VIN = Vee only) Am91 L01C/D/E 36 

Am2101 70 

Am9101A1B 60 

TA=-55°C Am9101C/D/E 65 

(M devices Am91 L01A1B 37 
only) Am91 L01 C/D/E 40 

Am2101 

CIN Input Capacitance T A C 25°C, f ~ 1 MHz, VIN" 0 V (Note 3) 9 9 

Co Output Capacitance T A '" 25°C, f '" 1 MHz, VO" 0 V (Note 3) 12 12 
pF 

Notes: 1. Absolute maximum ratings are intended for user guidelines and are not tested. 
2. For test and correlation purposes, ambient temperature is defined as the stabilized case temperature. 
3. Guaranteed by characterization data. Data will be updated upon any process or design change which affects this parameter. 
4. Test conditions assume signal transition times of 10 ns or less. Output load equals 1 TTL gate + 100 pF. Input signal timing reference 

level = 1.5 V, with input pulse levels of 0 to 3.0 V. Data output timing reference levels = 0.8 and 2.0 V. 
5. Both ~ and CE2. must be true to enable the chip. 

·See the last page of this spec for Group A Subgroup Testing information. 
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STANDBY OPERATING CONDITIONS over temperature range unless otherwise specified 

Parameter Parameter 
Symbol Description Test Conditions Min. Typ. Max. Units 

vpo VCC in Standby Mode 1.5 

Am91L01 11 25 
VPO = 1.5 V 

Am9101 13 31 TA = O°C rnA 
All Inputs = VPO Am91L01 13 31 

VPO = 2.0 V 
Am9101 17 41 

Ipo Icc in Standby Mode 
Am91L01 11 28 

VPO = 1.5 V 
Am9101 13 34 TA =-55°C rnA 

All Inputs = VPO Am91L01 13 34 
VPO = 2.0 V 

Am9101 17 46 

dv/dt Rate of Change of Vcc 1.0 V/p.s 

tR Standby Recovery Time tRC ns 

tcp Chip Deselect Time 0 ns 

VCES CE Bias in Standby VPO Volts 

Power-Down Standby Operation backup power supply system, or, in a large system, memory 

The Am91 01 / AM91 L01 Family is designed to maintain stor-
pages not being accessed can be placed in standby to save 
power. A standby recovery time must elapse following restora-

age in a standby mode. The standby mode is entered by tion of normal power before the memory may be accessed. 
lowering V CC to around 1.5 - 2.0 volts (see table and graph). 
When the voltage to the device is reduced, the storage cells To ensure that the output of the device is in a high-impedance 
are isolated from the data lines, so their contents will not OFF state during standby, the chip select should be held at 
change. The standby mode may be used by a battery operated VIH or VCES during the entire standby cycle. 

-
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DESELECT 
CHIP 

TYPICAL DC AND AC CHARACTERISTICS 

STANDBY MODE RECOVERY READ OR 
WRITE 
CYCLE 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 4)* 

Am2101 Am2101·2 Am2101·1 
Parameter Parameter 

No. Symbol Description Min. Max. Min. Max. Min. Max. Units 

1 tAC Read Cycle Time 1000 650 500 ns 

2 tA Access Time 1000 650 500 ns 

3 tco Chip Enable to Output ON Delay (Note 5) 800 400 350 ns 

4 taD Output Disable to Output ON Delay 700 350 300 ns 

5 taH 
Previous Read Data Valid with Respect to 0 0 0 ns 
Address Change 

6 tDFl Output Disable to Output OFF Delay (Note 3) 0 200 0 150 0 150 ns 

7 tDF2 Chip Enable to Output OFF Delay (Note 3) 0 200 0 150 0 150 ns 

6 twc Write Cycle Time 1000 650 500 ns 

9 tAW Address Set-up Time 150 150 100 ns 

10 twP Write Pulse Width 750 400 300 ns 

11 lew Chip Enable Set-up Time (Note 5) . 900 550 400 ns 

12 tWA Address Hold Time 50 50 50 ns 

13 tDW Input Data Set-up Time 700 400 280 ns 

14 tDH Input Data Hold Time 100 100 100 ns 

Am9101A Am91018 Am9101C 
Am91L01A Am91L018 Am91L01C Am9101D 

Parameter Parameter 
No. Symbol Description Min. Max. Min. Max. Min. Max. Min. Max. Units 

1 tAC Read Cycle Time 500 400 300 250 ns 

2 tA Access Time 500 400 300 250 ns 

3 teo Chip Enable to Output ON Delay (Note 5) 200 175 150 125 ns 

4 taD Output Disable to Output ON Delay 175 150 125 100 ns 

5 tOH 
Previous Read Data Valid with Respect to 40 40 40 30 ns Address Change 

6 tDFl Output Disable to Output OFF Delay 5.0 125 5.0 100 5.0 100 5.0 75 ns 

7 tDF2 Chip Enable to Output OFF Delay 10 125 10 125 10 100 10 100 ns 

8 twc Write Cycle Time 500 400 300 250 ns 

9 tAW Address Set-up Time 20 20 20 20 ns 

10 twp Write Pulse Width 225 200 175 150 ns 

11 tcw Chip Enable Set-up Time (Note 5) 175 150 125 100 ns 

12 tWA Address Hold Time 0 0 0 0 ns 

13 tDW Input Data Set-up Time 150 125 100 85 ns 

14 tDH Input Data Hold Time 15 15 15 15 ns 

See notes following DC Characteristics table. 
*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1,2,3 

VOL 1, 2, .3 

VIH 1,2,3 

VIL 1,2,3 

III 1, 2, 3 

ILO 1, 2, 3 

ICC1 1, 2, 3 

VPO 1, 2, 3 

IpO 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter 
No. Symbol Subgroups 

1 tAC 7, 8, 9, 10, 11 

2 tA 7, 8, 9, 10, 11 . 
3 tco 7, 8, 9, 10, 11 

4 too 7, 8, 9, 10, 11 

5 tOH 7, 8, 9,10, 11 

8 twc 7, 8, 9, 10, 11 

9 tAW 7, 8, 9, 10, 11 

10 twp 7, 8, 9, 10, 11 

11 tcw 7, 8, 9, 10, 11 

12 tWA 7,8,9, 10, 11 

13 tow 7,8,9, 10, 11 

14 tOH 7,8,9, 10, 11 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMO's option. 
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Am9111 Family 
256 x 4 Static RAM 

DISTINCTIVE CHARACTERISTICS 

• Low operating power disSipation 
125 mW typ.; 290 mW maximum - standard power 
100 mW typ.; 175 mW maximum - low power 

• DC standby mode reduces power up to 84 % 
• High noise immunity - full 400 mV 

• Uniform switching characteristics - access times insen­
sitive to supply variations, addressing patterns and data 
patterns 

• Output disable control 
• Zero address setup and hold times for simplified timing 

GENERAL DESCRIPTION 

The Am9111 / Am91 L 11 series of devices are high-perfor­
mance, low-power, 1024-bit, Static, Read/Write Random 
Access Memories. They offer a wide range of access times 
including versions as fast as 200 ns. Each memory is 
implemen~ed as 256 words by 4 bits per word. This 
organization permits efficient design of small memory 
systems and allows finer resolution of incremental memory 
depth. The input data and output data signals are bussed 
together to share common I/O pins. This feature not only 
decreases the package size, but also helps eliminate 
external logic in bus-oriented memory systems 

,These memories may be operated in a DC standby mode 
for reductions of as much as 84 % of the normal power 
dissipation. Data can be retained with a power supply as 

low as 1.5 volts. The low power Am91 L 11 series offer 
reduced power dissipation during normal operating condi­
tions and even lower dissipation in the standby mode. 

The Chip Enable input control signals act as high order 
address lines and they control the write amplifier and the 
output buffers. The Output Disable signal provides indepen­
dent control over the output state of enabled chips. 

These devices are fully static and no refresh operations, 
sense amplifiers or clocks are required. Input and output 
signal levels are identical to TTL specifications, providing 
simplified interfacing and high noise immunity. The outputs 
will drive two full TTL loads for increased fan-out and better 
bus interfacing capability. 
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CONNECTION DIAGRAM 
Top View 

ADDRESS3 VCC (-5 VI 

ADDRESS 2 ADDRESS 4 

ADDRESS 1 WRITE ENABLE 

ADDRESSO CHIP ENABLE 1 

ADDRESS 5 DATA 1/04 

ADDRESS6 DATA 1103 

ADDRESS 7 DATA 1/02 

(GNDI Vss DATA 1/0 1 

OUTPUT DISABLE CHIP ENABLE 2 

CDOOO320 

METALLIZATION AND PAD LAYOUT 

ADDRESS3 1---------, 18 Vce 1+5VI 

ADDRESS 2 2 ------, 17 ADDRESS' 

ADDRESS 1 3 --fj~iii~i~i1l.~ 

il!!I. [1/11 IIII1I Ii ' 
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Die Size: 0.132" x 0.131" 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMO standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

.P 

T'--____ E. OPTIONAL PROCESSING 
Blank - Standard processing 

'-----------0. TEMPERATURE RANGE 
C - Commercial (0 to + 70·C) 

'---------------c. PACKAGE TYPE 
P - 18-Pin Plastic DIP (PD 018) 
D - 18-Pin Ceramic DIP (CD 018) 

'------------------9. SPEED OPTION 
A - 500 ns 
B - 400 ns 
C - 300 ns 
D - 250 ns 

- A. DEVICE NUMBER/DESCRIPTION 
Am9111 
256 x 4 Static RAM 
Am91 L 11 - Low-Power Version 

Valid Combinations 

AM9111A 

AM9111B 

AM9111C 

AM9111D PC, DC 

AM91L11A 

AM91L11B 

AM91L11C 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMO 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMO's standard military grade 
products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

V A 

-L=T E. LEAD FINISH 
A = Hot Solder DIP 

D. PACKAGE TYPE 
V = 18-Pin Ceramic DIP (CD 018) 

'--------------C. DEVICE CLASS 
18 = Class 8 

'------------------B. SPEED OPTION 
A=500 ns 

- A. DEVICE NUMBER/DESCRIPTION 
Am9111 
256 x 4 Static RAM 
Am91 L 11 = Low-Power Version 

Valid Combinations 

AM9111A 

AM91118 

AM9111C 

AM91L11A 18VA 

AM91L118 

AM91L11C 

8 = 400 ns 
C = 300 ns 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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ORDERING INFORMATION 

Commodity Products 

AMD commodity products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Temperature Range 

-- p 

B. Package Type 
C. Device Number 
D. Speed Option 

A-2 

L D. SPEED OPTION 
Blank 0: 1000 ns 

-1 =500 ns 
A-4 = 400 ns 

A .. 300 ns 
A-4" 250 ns 

L..-_________ C. DEVICE NUMBER/DESCRIPTION 
2111 
256 x 4 Static RAM 

~-------------------------B.PACKAGETYPE 
P = 18·Pin Plastic DIP (PO 018) 
C -18·Pin Ceramic DIP (CD 018) 

L..-___________________________ A. TEMPERATURE RANGE 

P, C I 
Valid Combinations 

2111 I -1, A-4, 
A, A-2 

Blank - Commercial (0 to + 70°C) 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 
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PIN DESCRIPTION 

AO - A7 Addresses (Input) 
The a-bit field presented at the address inputs selects one 
of the 256 memory locations to be read from - or written 
into - via the Data Input/Output lines. 

1/01 - 1/04 Data Input/Output Lines (Input/Output) 
If WE is LOW, the data represented on the Data I/O lines 
can be written into the selected memory location. If WE is 
HIGH, the Data 1/0 lines represent the data read from the 
selected memory location. 

FUNCTIONAL DESCRIPTION 
Applications 

These memory products provide all of the advantages of 
AMD's other static N-channel memory circuits: + 5 only power 
supply, all TTL interface, no clocks, no sensing, no refreshing, 
military temperature range available, low-power versions avail­
able, high speed, high output drive, etc. In addition, the 
Am9111 series features a 256 x 4 organization with common 
pins used for both Data In and Data Out signals. 

This bussed 1/0 approach cuts down the package pin count 
allowing the design of higher density memory systems. It also 
provides a direct interface to bus-oriented systems, eliminating 
bussing logic that could otherwise be required. Most micropro­
cessor systems, for example, transfer information on a bidirec-
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CE1, CE2 Chip Enable Signals (Input) 
Read and Write cycles can be executed only when both 
CE1 and CE2 are LOW. 

WE Write Enable (Input, Active LOW) 
Data is written into the memory if WE is lOW and read from 
the memory if WE is HIGH. 

OD Output Disable (Input) 
Read cycles can be executed only when OD is LOW. 

tional data bus. The Am9111 memories can connect directly to 
such a processor since the common I/O pins act as a 
bidirectional data bus. 

The Output Disable control signal is provided to prevent signal 
contention for the bus lines, and to simplify tri-state bus 
control in the external circuitry. If the chip is enabled and the 
output is enabled and the memory is in the Read state, then 
the output buffers will be impressing data on the bus lines. At 
that point, if the external system tries to drive the bus with 
data, in preparation for a write operation, there will be conflict 
for domination of the bus lines. The Output Disable signal 
allows the user direct control over the output buffers, indepen­
dent of the state of the memory. Although there are alternative 
ways to resolve the conflict, normally Output Disable will be 
held HIGH during a write operation. 

• 



ABSOLUTE MAXIMUM RATINGS (Note 1) OPERATING RANGES (Note 2) 

Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ........................................ 0 to + 70°C 

Power Applied .................................. - 55 to + 125°C Supply Voltage ......................... + 4.75 V to + 5.25 V 
Supply Voltage ................................. -0.5 V to + 7.0 V Military (M) Devices* 
DC Voltage Applied to Outputs ............ -0.5 V to + 7.0 V Temperature ................................... -55 to + 125°C 
DC Layout Voltage ............................ -0.5 V to +7.0 V Supply Voltage ............................ + 4.5 V to + 5.5 V 
Power Description ........................................ : .... 1.0 W 
DC Output Current ........................................... 20 rnA 

Operating ranges define those limits between which the 
Stresses above those listed under ABSOLUTE MAXIMUM functionality of the device is guaranteed. 
RA TINGS may cause permanent device failure. Functionality 

tested at Te = + 25°C, + 125°C, at or above these limits is not implied. Exposure to absolute *Military product 100% 
maximum ratings for extended. periods may affect device and -55°C. 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Am9111! 

Parameter Parameter Am91L11 Am2111 

Symbol Description Test Conditions Min. Max. Min. Max. Units 
IOH = -200 iJA 2.4 

VOH Output HIGH Voltage VCC= Min. V 
IOH = -150 iJA 2.2 

IOL = 3.2 rnA 0.4 
VOL Output LOW Voltage Vee = Min. V 

IOL = 2.0 rnA 0.45 

V,H Input HIGH Voltage 2.0 Vee 2.0 Vee V 

V,L Input LOW Voltage -0.5 0.8 -0.5 0.65 V 

III Input Load Current Vee = Max., 0 < Y,N < Vee 10 10 iJA 
C devices 5.0 15 

ILO Output Leakage Current VCE=V'H 
Vo=Vee 

M devices 10 iJA 
Vo = 0.4 V -10 -50 

Am9111A1B 50 

Am9111 55 

TA = 25°C Am9111 31 
(Note 3) 

Am91 L 11C/O/E 34 

Am2111 60 

Am9111 55 

Data Out Open TA = O°C Am9111 60 

leel Power Supply Center Vee = Max. (C devices Am91L11A1B 33 rnA 
Y,N = Vee only) Am91 L 11 C/O/E 36 

Am2111 70 

Am9111A/B 60 

TA =-55°C Am9111C/O/E 65 

(M devices Am9111 37 
only) Am9111 40 

Am2111 

C,N Input Capacitance T A = 25°C, I = 1 MHz, Y,N = 0 V (Note 3) 9 9 

Co Output Capacitance T A = 25°C, I = 1 MHz, Vo = 0 V (Note 3) 12 15 
pF 

Notes: 1. Absolute maximum ratings are intended lor user guidelines and are not tested. -
2. For test and correlation purposes, ambient temperature is deli ned as the stabilized case temperature. 
3. Guaranteed by characterization data. Data will be updated upon any process or design change which affects this parameter. 
4. Test conditions assume signal transition times of 10 ns or less. Output load equals 1 TTL gate + 100 pF. Input Signal timing reference 

level = 1.5 V, with input pulse levels 01 0 to 3.0 V. Data output timing relerence levels = 0.8 and 2.0 V. 
5. Both CE1 and CE2 must be true to enable the chip. 

*See the last page of this spec for Group A Subgroup Testing information. 
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STANDBY OPERATING CONDITIONS over temperature range unless otherwise specified 

Parameter 
Symbol 

Parameter 
Description Test Conditions Min. Typ. Max. Units 

VPO Vcc in Standby Mode 

TA - O·C 
All Inputs - VPO 

IpO ICC in Standby Mode 

TA - -55·C 
All Inputs - VPO 

dv/dt Rate of Change of VCC 

Standby Recovery Time 

tcp Chip Deselect Time 

VCES CE Bias in Standby 

Power-Down Standby Operation 

The Am9111 / Am91 L 11 Family is designed to maintain stor­
age in a standby mode. The standby mode is entered by 
lowering VCC to around 1.5-2.0 vqlts (see table and graph 
below). When the voltage to the device is reduced, the storage 
cells are isolated from the data lines, so their contents will not 
change. The standby mode may be used by a battery operated 

1.5 

Am91Lll 11 25 
VPO -1.5 V 

Am9111 13 31 
mA 

Am91Lll 13 31 
VPO- 2.0 V 

Am9111 17 41 

Am91Lll 11 28 
VpO-l.5 V 

Am9111 13 34 
mA 

Am91Lll 13 34 
VPO = 2.0 V 

Am9111 17 46 
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1.0 Vlp.s 

tRC ns 

0 ns 

VPO Volts 

backup power supply system, or, in a large system, memory 
pages not being accessed can be placed in standby to save 
power. A standby recovery time must elapse following restora­
tion of normal power before the memory may be accessed. 

To ensure that the output of the device is in a high-impedance 
OFF state during standby, the chip select should be held at 
VIH or VCES during the entire standby cycle. 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 4)* 

Parameter Parameter Am2111 Am2111·2 Am2111·1 

No. Symbol Description Min. Max. Min. Max. Min. Max. Units 

1 tRC Read Cycle Time 1000 650 500 ns 

2 tA Access Time 1000 650 500 ns 

3 teo Chip Enable to Output ON Delay (Note 5) 800 400 350 ns 

4 too Output Disable to Output ON Delay 700 350 300 ns 

5 tOH Previous Read Data Valid with Respect to Address Change 0 0 0 ns 

6 tOF1 Output Disable to Output OFF Delay (Note 3) 0 200 0 150 0 150 ns 

7 tOF2 Chip Enable to Output OFF Delay (Note 3) 0 200 0 150 0 150 ns 

8 twe Write Cycle Time 1000 650 500 ns 

9 tAW Address Set-up Time 150 150 100 ns 

10 twp Write Pulse Width 750 400 300 ns 

11 lew Chip Enable Set-up Time (Note 1) 900 550 400 ns 

12 tWR Address Hold Time 50 50 50 ns 

13 tow Input Data Set-up Time 700 400 280 ns 

14 tOH Input Data Hold Time 100 100 100 ns 

Am9111A Am9111B Am9111C 

Parameter Parameter Am91L11A Am91L11B Am91L11C Am9111D 

No. Symbol Description Min. Max. Min. Max. Min. Max. Min. Max. Units 

1 tRe Read Cycle Time 500 400 300 250 ns 

2 tA Access Time 500 400 300 250 ns 

3 teo Chip Enable to Output ON Delay (Note 5) 200 175 150 125 ns 

4 too Output Disable to Output ON Delay 175 150 125 100 ns 

5 tOH 
Previous Read Data Valid with Respect to Address 40 40 40 30 ns Change 

6 tOF1 Output Disable to Output OFF Delay 5.0 125 5.0 100 5.0 100 5.0 75 ns 

7 tOF2 Chip Enable to Output OFF Delay 10 150 10 125 10 125 10 100 ns 

8 twe Write Cycle Time 500 400 300 250 ns 

9 tAW Address Set-up Time 20 20 20 20 ns 

10 twp Write Pulse Width 225 200 175 150 ns • 11 tew Chip Enable Set-up Time (Note 5) 175 150 125 100 ns 

12 tWR Address Hold Time 0 0 0 0 ns 

13 tow Input Data Set-up Time 150 125 100 85 ns 

14 tOH Input Data Hold Time 15 15 15 15 ns 

See notes following DC Characteristics table. 

'See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS 

READ CYCLE WRITE CYCLE 

1--1 ----'Rc---~II-----'WC------il 

ADDRESS ~ ____ -----IX,----___ .-C 
I I j 'CW~ I 

~~I \: f I 1- I/~J-
I I f-'AW I 'WP I 'WR 

.,,"""U ~ I L" L.~,,~ 1,----
OUTPUT DISABLE ~lJ 't~ I, '," 

DATA 1/0 OUTPUT VALID }----

'A I 
WF000591 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1, 2, 3 

VOL 1, 2, 3 

VIH 1, 2, 3 

VIL 1,2,3 

III 1, 2, 3 

ILO 1,2,3 

ICC1 1, 2, 3 

Vpo 1, 2, 3 

Ipo 1,2,3 

SWITCHING CHARACTERISTICS 

Parameter 
No. Symbol Subgroups 

1 tRC 7, 8, 9, 10, 11 

2 tA 7, 8, 9, 10, 11 

3 tco 7,8,9, 10, 11 

4 too 7,8,9, 10, 11 

5 tOH 7, 8, 9, 10, 11 

8 twc 7, 8, 9, 10, 11 

9 tAW 7, 8, 9, 10, 11 • 10 twp 7, 8, 9, 10, 11 

11 tcw 7, 8, 9, 10, 11 

12 tWR 7, 8, 9, 10, 11 

13 tow 7, 8, 9, 10, 11 

14 tOH 7, 8, 9, 10, 11 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am9112 
256 x 4 Static RAM 

DISTINCTIVE CHARACTERISTICS 

• Low operating power dissipation 
125 mW typ.; 290 mW maximum - standard power 
100 mW typ.; 175 mW maximum - low power 

o High noise immunity - full 400 mV 
• Uniform switching characteristics - access times insen­

sitive to supply variations, address patterns and data 
patterns 

• Bus-oriented I/O data 
• Zero address, setup and hold times guaranteed for 

simpler timing 
• Direct plug-in replacement for 2112 type devices 

GENERAL DESCRIPTION 

The Am9112/ Am91 L12 series of products are high-perfor­
mance, low-power, 1024-bit, static read/write random­
access memories. They offer a range of speeds and power 
dissipations including versions as fast as 200 ns and as low 
as 10,0 mW typical. 

Each memory is implemented as 256 words by 4 bits per 
word. This organization allows efficient design of small 
memory systems and permits finer resolution of incremen­
tal memory word size relative to 1024 by 1 devices. The 
output and input data signals are internally bussed together 
and share 4 common I/O pins. This feature keeps the 
package size small and provides a simplified interface to 
bus-oriented systems. 

The Am9112/Am91L12 memories may be operated in a 
DC standby mode for reductions of as much as 84 % of the 
normal operating power dissipation. Though the memory 
cannot be operated, data can be retained in the storage 
cells with a power supply as low as 1.5 volts. The Am91 L 12 
versions offer reduced power during normal operating 

conditions as well as even lower dissipation in standby 
mode. 

The eight Address inputs are decoded to select 1 of 256 
locations within the memory. The Chip Enable input acts as 
a high-order address in multiple chip systems. It also 
controls the write amplifier and the output buffers in 
conjunction with the Write Enable input. When CE is LOW 
and WE is HIGH, the write amplifiers are disabled, the 
output buffers are enabled, and the memory will execute a 
read cycle. When CE is LOW and WE is LOW, the write 
amplifiers are enabled, the output buffers are disabled, and 
the memory will execute a write cycle. When CE is HIGH, 
both the write amplifiers and the output buffers are dis­
abled. 

These memories are' fully static and require no refresh 
operations or sense amplifiers or clocks. All input and 
output voltage levels are identical to standard TTL specifi­
cations, including the power supply. 
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CONNECTION DIAGRAM 
Top View 

ADDRESS 3 VCC(+5V) 

ADDRESS 2 ADDRESS4 

ADDRESS' WRITE ENABLE 

ADDRESSO CHIP ENABLE 

ADDRESS 5 DATA 1/04 

ADDRESS 6 DATA 1/03 

ADDRESS 7 DATA 1/02 

(GNDl VSS DATA I/O, 

CDOOO340 

Note: Pin 1 is marked for orientation. 

METALLIZATION AND PAD LAYOUT 

ADDRESS 3 1 16 VCC 1+5V) 
ADDRESS 2 2 15 ADDRESS 4 

ADDRESS 1 3 

14 WRITE ENABLE 

ADDRESS 0 
13 CHIP ENABLE 

4 

12 DATA 1/04 
ADDRESS 5 5 

ADDRESS-6 6 

ADDRESS 7 7 
11 DATA 1/03 

10 DATA 1/02 

IGND) VSS B DATA 1/01 

Die Size O.132"xO.131" 

4·169 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number . 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

C 

-L=T E. OPTIONAL PROCESSING 
. . Blank = Standard processing 

D. TEMPERATURE RANGE 
C = Commercial (0 to + 70°C) 

~-----------------------C.PACKAGETYPE 

P = 16-Pin Plastic DIP (PD 016) 
0= 16-Pin Ceramic DIP (CD 016) 

~------------------------------- B. SPEED OPTION 
A = 500 ns 

L--- A. DEVICE NUMBER/DESCRIPTION 
Am9112 
256 x 4 Static RAM 
Am91L12 = Low-Power Version 

B = 400 ns 
C = 300 ns 
D = 250 ns 

Valid Combinations Valid Combinations 

AM9112A 

AM9112B 

AM9112C 

AM9112D 

AM91L12A 

AM91L12B 

AM91L12C 

PC, DC 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 

. products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

V A 

-~E' LEAD FINISH 
A - Hot Solder DIP 

D. PACKAGE TYPE 
V -16-Pin Ceramic DIP (CD 016) 

L------------C. DEVICE CLASS 
/B = Class B 

L----------------B. SPEED OPTION 
A .. 500 ns 

'----- A. DEVICE NUMBER/DESCRIPTION 
Am9112 
256 x 4 Static RAM 
Am91L12 = Low-Power Version 

B - 400 ns 
C- 300 ns 

Valid Combinations 
Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 

AM9112A 

AM91128 

AM9112C 

AM91L12A IBVA 

AM91L12B 

AM91L12C 
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ORDERING INFORMATION 

Commodity Products 

AMD commodity products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Temperature Range 

B. Package Type 
C. Device Number 
D. Speed Option 

A-2 

L D. SPEED OPTION 
Blank ~ 1000 ns 
A-4 = 400 ns 

A = 300 ns 
A-2 = 250 ns 

'----------- C. DEVICE NUMBER/DESCRIPTION 
2112 
256 x 4 Static RAM 

~---------------- B. PACKAGE TYPE 
P - 16-Pin Plastic DIP (PO 016) 
C = 16-Pin Ceramic DIP (CD 016) 

'---------------------- A. TEMPERATURE RANGE 

I Valid Combinations I 
I p, C I 2112 I A-4, A, A-2 I 

Blank = Commercial (0 to + 70°C) 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 
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PIN DESCRIPTION 

AO - A7 Addresses (Input) 
The 8-bit field presented at the address inputs selects one 
of the 256 memory locations to be read from - or written 
into - via the Data Input/Output lines. 

1/01 -1/04 Data Input/Output Lines (Input/Output) 
If WE is LOW, the data represented on the Data 110 lines 
can be written into the selected memory location. If WE is 

FUNCTIONAL DESCRIPTION 
Applications 

These memory products provide all of the advantages of 
AMD's other static N-channel memory circuits: + 5 only power 
supply, all TIL interface, no clocks, no sensing, no refreshing, 
military temperature range available, low-power versions avail­
able, high speed, high output drive, etc. In addition, the 
Am9112 series features a 256 x 4 organization with common 
pins used for both Data In and Data Out signals. 

This bussed 1/0 approach keeps the package pin count low, 
allowing the design of higher density memory systems. It also 
provides a direct interface to bus-oriented systems, eliminating 
bussing logic that could otherwise be required. Most micropro­
cessor systems, for example, transfer information on a bidirec­
tional data bus. The Am9112 memories can connect directly to 
such a processor since· the common 1/0 pins act as a 
bidirectional data bus. 

If the chip is enabled (CE LOW) and the memory is in the Read 
state (WE HIGH), the output buffers will be turned on and will 
be driving data on the 1/0 bus lines. If the external system tries 
to drive the bus with data, there may be contention for control 
of the data lines and large current surges can result. Since the 
condition can occur at the beginning of a write cycle, it is 
important that incoming data to be written not be entered until 
the output buffers have been turned off. 
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HIGH, the Data 1/0 lines represent the data read from the 
selected memory location. 

CE Chip Enable (Input, Active LOW) 
Read and Write cycles can be executed only when CE is 
LOW. 

WE Write Enable (Input, Active LOW) 
Data is written into the memory if WE is LOW and read from 
the memory if WE is HIGH. 

These operational suggestions for write cycles may be of 
some help for memory system designs: 

1. For systems where CE is always LOW or is derived 
directly from addresses and so is LOW for the whole 
cycle, make sure twp is at least tow + tOF and delay 
the input data· until tDF following the falling edge of 
WE. With zero address set-up and hold times, it will 
often be convenient to make WE a cycle-width level 
(twP = tWc) so that the only subcycle timing required 
is the delay of the input data. 

2. For systems where CE is HIGH for at least tOF pre­
ceeding the falling edge of WE, twp may assume the 
minimum specified value. When CE is HIGH for tOF 
before the start of the cycle, then no other subcycle 
timing is required and WE and data-in may be cycle­
width levels. 

3. Notice that because both CE and WE must be LOW 
to cause a write to take place, either signal can be 
used to determine the effective write pulse. Thus, WE 
could be a level with CE becoming the write timing 
signal. In such a case, the data set-up and hold times 
are specified with respect to the rising edge of CEo 
The value of the data set-up time remains the same 
and the value of the data hold time should change to 
a minimum of 25 ns. 



ABSOLUTE MAXIMUM RATINGS (Note 1) OPERATING RANGES (Note 2) 

Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ........................................ 0 to + 70°C 

Power Applied .................................. -:-55 to + 125°C Supply Voltage ......................... + 4.75 V to + 5.25 V 
Supply Voltage ................................. -0.5 V to + 7.0 V Military (M) Devices* 
DC Voltage Applied to Outputs ............ -0.5 V to + 7.0 V Temperature ................................... -55 to + 125°C 
DC Layout Voltage ............................ -0.5 V to +7.0 V Supply Voltage ............................ + 4~5 V to + 5.5 V 
Power Description ............................................. 1.0 W 
DC Output Current ........................................... 20 mA 

Operating ranges define those limits between which the 
Stresses above those listed under ABSOLUTE MAXIMUM functionality of the device is guaranteed. 
RA TlNGS may cause permanent device failure. Functionality 

*Military product 100% tested at Tc = +25°C, + 125°C, at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device and -55°C. 

reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified" 

C Devices M Devices 
Parameter Parameter 

Symbol Description Test Conditions Min. Max. Min. Max. Units 

VOH Output HIGH Voltage vee" Min., 10H - -200 J.IA 2.4 2.2 V 

VOL Output LOW Voltage Vec - Min., 10L" 3.2 mA 0.4 0.4 V 

VIH Input HIGH Voltage 2.0 Vec 2.0 Vee V 

VIL Input LOW Voltage -0.5 0.8 -0.5 0.8 V 

IU Input Load Current Vec" Max., 0 V ";VIN ";VCC 10 10 J.IA 
Yo-Vee 5 10 

110 110 Leakage Current V-CE -VIH 
VO· 0.4 V -10 -10 J.IA 

9112A1B 50 50 

9112C/D/E 55 55 
TA - 25·C 

91L12A1B 31 31 

91L12C/D/E 34 34 

9112A1B 55 
Data Out Open 

TA-O·C 9112C/D/E 60 
ICC Power Supply Current VCC= Max. mA 

VIN"VCC (Note 3) 91L12A1B 33 
91L12C/D/E 36 

9112A1B 60 

9112C/D/E 65 
TA--55·C 

91L12A1B 37 
91L12C/D/E 40 

CIN Input Capacitance VIN" 0 V, TA" 25·C, f .. 1 MHz (Note 3) 9 9 

Co Output Capacitance VO" 0 V, TA" 25·C, f -1 MHz (Note 3) 12 11 
pF 

Notes: See notes following Switching Characteristics table. 

STANDBY OPERATING CONDITIONS over temperature range unless otherwise specified 

Parameter Parameter 
Symbol Description Test Conditions Min. Typ. Max. Units 

vpo VCC in Standby Mode 1.5 
Am91L12 11 25 

VpO-1.5 V 
Am9112 13 31 TA = O·C mA 

All Inputs" VPO Am91L12 13 31 
VPO- 2.0 V 

Am9112 17 41 
IpO ICC in Standby Mode 

Am91L12 11 28 
Vpo-1.5 V 

Am9112 13 34 TA --55·C mA 
All Inputs .. VPO Am91L12 13 34 

VpO= 2.0 V 
Am9112 17 46 

dv/dt Rate of Change of Vee 1.0 V/p.s 

tR Standby Recovery Time tRC ns 

tcP Chip Deselect Time 0 ns 

VCES CE Bias in Standby VpO Volts 

·See the last page of this spec for Group A Subgroup Testing information. 
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Power-Down Standby Operation 

The Am91121 Am91l12 Family is designed to maintain stor­
age in a standby mode. The standby mode is entered by 
lowering VCC to around 1.5 - 2.0 volts (see table and graph). 
When the voltage to the device is reduced, the storage cells 
are isolated from the data lines, so their contents will not 
change. The standby mode may be used by a battery operated 

backup power supply system, or, in a large system, memory 
pages not being accessed can be placed in standby to save 
power. A standby recovery time must elapse following restora­
tion of normal power before the memory may be accessed. 

To ensure that the output of the device is in a high-impedance 
OFF state during standby, the chip select should be held at 
VIH or VCES during the entire standby cycle. 

TYPICAL DC and AC CHARACTERISTICS 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 4)* 

Am9112A Am9112B Am9112C 
Am91L12A Am91L12B Am91L12C Am9112D 

Parameter Parameter 
No. Symbol Description Min. Max. Min. Max. Min. Max. Min. Max. Units 

1 tRe Read Cycle Time 500 400 300 250 ns 

2 tA Access Time 500 400 300 250 ns 

3 teo Output Enabled to Output. ON Delay 5.0 175 5.0 150 5.0 125 5.0 100 ns (Note 5) 

4 tOH 
Previous Read Data Valid with Respect 40 40 40 30 ns to Address Change 

5 tOF 
Output Disabled to Output OFF Delay 5.0 125 5.0 100 5.0 100 5.0 75 ns (Note 6) 

6 twe Write Cycle Time 500 400 300 250 ns 

7 tAW Address Setup Time 20 20 20 20 ns 

B tWR Address Hold Time 0 0 0 0 ns 

9 twp Write Pulse Width (Note 7) 225 200 175 150 ns 

10 tew Chip Enable Setup Time 175 150 125 100 ns 

11 tow Input Data Setup Time 150 125 100 85 ns 

12 tOH Input Data Hold Time (Note 8) 15 15 15 15 ns 

Notes: 1. Absolute maximum ratings are intended for user guidelines and are not tested. 
2. For test and correlation purposes, ambient temperature is defined as the stabilized case temperature. 
3. Guaranteed by characterization data. Data will be updated upon any process or design change which affects this parameter. 
4. Test conditions assume signal transition times of 10 ns or less. Output load equals 1 TTL gate + 100 pF. Input signal timing reference 

level., 1.5 V, with input pulse levels of 0 to 3.0 V. Data output timin~ference levels = 0.8 and 2.0 V. 
5. Output is enabled and teo commences only with both m: LOW and WE HIGH. 
6. Output is disabled and tOF defined from either the rising edge of m:....Q! the falling edge of ~. 
7. Minim~ twp is valid when CE has been HIGH at least tOF before WE goes LOW. Otherwis~P(Min). = tOW(Min.) + tOF(Min.). 
B. When WE goes HIGH at the end of the write cycle, it will be possible to turn on the output buffers if CE is still LOW. The data out Will be the 

same as the data just written and so will not conflict with input data that may still be on the 110 bus. 
9. See Functional Description section of this speCification. 

*See the last page of this spec for Group A Subgroup Testing information. 

SWITCHING WAVEFORMS (Note 9) 

READ CYCLE WRITE CYCLE 

I· 'RC I 'wc I 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1, 2, 3 

VOL 1, 2, 3 

VIH 1, 2, 3 

VIL 1, 2, 3 

III 1, 2, 3 

lLO 1, 2, 3 

IcC 1, 2, 3 

Vpo 1, 2, 3 

IpO 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter 
No. Symbol Subgroups 

1 tAC 7, 8, 9, 10, 11 

2 tA 7, 8, 9, 10, 11 

3 tco 7, 8, 9, 10, 11 

4 tOH 7,8, 9, 10, 11 

5 tOF 7, 8, 9, 10, 11 

6 twc 7,8, 9, 10, 11 

7 tAW 7, 8, 9, 10, 11 • 8 twA 7, 8, 9, 10, 11 

9 twp 7,8,9,10,11 

10 tcw 7, 8, 9, 10, 11 

11 tow 7,8, 9, 10, 11 

12 tOH 7, 8, 9, 10, 11 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am9114/9124 
1024 x 4 Static RAM 

DISTINCTIVE CHARACTERISTICS 

• Low operating and standby power 
• Access times down to 200 ns 
• Am9114 is a direct plug-in replacement for 2114 
• Am9124 pin and function compatible with Am9114 and 

2114, . plus CS power-down feature 

• High output drive - 4.0-mA sink current @ 0.4 V 
-Am9124, 3.2-mA sink current @ 0.4 V-Am9114 

• TTL-identical input/output levels 

GENERAL DESCRIPTION 

The Am9114 and Am9124 are high-performance, static, N­
Channel, read/write, random-access memories organized 
as 1024 x 4. Operation is from a single 5-V supply, and all 
input/output levels are identical to standard TTL specifica­
tions. Low-power versions of both devices are available 
with power savings of over 30%. The Am9114 and Am9124 
are the same except that the Am9124 offers an automatic 
CS power-down feature. 

The Am9124 remains in a low-power standby mode as long 
as CS remains HIGH, thus reducing its power requirements. 

The Am9124 power decreases from 368 mW to 158 mW in 
the standby mode, and the Am91 L24 from 262 mW to 
105 mW. The CS input does not affect the power dissipa­
tion of the Am9114. 

Data readout is not destructive and the same polarity as 
data input. CS provides for easy selection of an individual 
package when the outputs are OR-tied. The outputs of 
4.0 rnA for Am9124 and 3.2 rnA for Am9114 provides 
increased short-circuit current for improved capacitive 
drive. 

BLOCK DIA~RAM 

1.3 AOORESS 

1.4 BUFFERS 

1.5 

A6 

1.7 

loa 

Ao 
AI 

1.2 

Ae 

cs 
WE 

80000081 

Rev. Amendment 
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PRODUCT SELECTOR GUIDE 

Part Number Am9114/91L14 & Am9114/91L14 Am9124/91L24 

Speed Indicator 8 C E 
Maximum 450 300 200 Access Time (ns) 

Standard 70 70 70 
ICC (mA) 

Low-Power 50 50 50 
o to +70°C 

IpO (mA) Standard 30 30 -
(Note 1) Low-Power 20 20 -

Standard 80 80 80 
Icc (rnA) 

Low-Power 60 60 60 
-55 to +125°C 

IpO (mA) Standard 33 33 -
(Note 1) Low-Power 22 22 -

Notes: 1. Am9124/91 L24 only. 

CONNECTION DIAGRAM 
Top View 

ADDRESS 6 [~ ~ vcc 

I 
AODRESS5 [ 2 17 P ADDRESS 7 

ADDRESS 4 [ 3 18 ~ ADDRESS. 

ADDRESS 3 [: 4 15 P ADDRESS I 

ADDRESS 0 [: 5 
Am9114 

14 p INPUT/OUTPUT 1 Am9124 

AODRESS 1 [: 8 13 P INPUT/OUTPUT 2 

AODRESS2 [ 7 12 b INPUT/OUT~ 3 

CHIP SELECT C 8 11 b INPUT/OUTPUT 4 • Vss C I 10 ::J WRITEENABLE 

CDOOO131 

Note: Pin 1 is marked for orientation. 

BIT MAP 

Address Designators 
1103 1101 --1/04 COLO. 

]~f]lI External Internal INT'AN'L~J:l_ 
Ao A9 

A1 As Iii .... :.:1· ... . .... ... ~ r---_tNTERNAl 
!lOW 0 

A2 A7 IV! A3 AO 
I 
I 

I 

A4 A1 "",d .1 i 
NUMBER I 

As A2 
I 

~i 
Ii' 

A6 A3 " 

I 
il ,; 

102.1 ... A7 A4 ~ '.2.i ... iii' -r- II:'T~;~~L 1023U!IU 1023 

As As - - " -
L ;;;1 •• - -j-I ? 

A9 A6 
~ 

'" ..iIij ~. 1IL-lII~~ 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD standard products are· available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

iL-_____ E. OPTIONAL PROCESSING 
Blank - Standard processing 

B = Burn-in 

'----------D. TEMPERATURE RANGE 
C a Commercial (0 to + 70·C) 

L..-____________ C. PACKAGE TYPE 
P = 16-Pin Plastic DIP (PO 016) 
0= 16-Pin Ceramic DIP (CD 016) 

L..----------------B. SPEED OPTION 
B = 450 ns 
C = 300 ns 
E=200 ns 

- A. DEVICE NUMBER/DESCRIPTION 
Am9114-1Kx4 SRAM 
Am91 L 14 - Low-Power 1 K x 4 SRAM 
Am9124 - 1 K x 4 SRAM with Power-Down 
Am91 L24 - Low-Power 1 K x 4 SRAM with Power-Do,wn 

Valid Combinations Valid Combinations 

AM9114B 

AM91L14B 

AM9124B 

AM91L248 

AM9114C 

AM91L14C 

AM9124C 

AM91L24C 

AM9114E 

AM91L14E 

pc, PCB, 
DC, DCB 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMO's standard military grade 
products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) products are processed 
in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, or surface treatment 
exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

V A 

-~T E. LEAD FINISH 
. A = Hot Solder DIP 

D. PACKAGE TYPE 
V = 18-Pin Ceramic DIP (CD 018) 

'-------------C. DEVICE CLASS 
/8 = Class 8 

'-----------------B. SPEED OPTION 
B = 450 ns 
C = 300 ns 
E = 200 ns 

- A. DEVICE NUMBER/DESCRIPTION 
Am9114-1Kx4 SRAM 

AM9114B 

AM91L148 

AM9124B 

AM91L24B 
AM9114C 

AM91L14C 

AM9124C 

AM91L24C 

AM9114E 

AM91L14E 

Am91 L14 - Low-Power 1 K x 4 SRAM 
Am9124 - 1 K x 4 SRAM with Power-Down 
Am91 L24 - Low-Power 1 K x 4 SRAM with Power-Down 

Valid Combinations 

/8VA 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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PIN DESCRIPTION 

AO - A9 Address Inputs 
The address input lines select the memory location from 
which to read or write. 

CS Chip Select (Input, Active LOW) 
The CS line selects the memory device for active operation. 

WE Write Enable (Input, Active LOW) 
When both CS and WE are LOW, data on the input lines is 
written to the location presented on the address input lines. 

1101 -1104 Data InlOut Bus (Bidirectional) 
These lines provide the path for data to be written to or read 
from the selected memory location. 

Vee Power Supply 

Vss Ground 

TABLE 1. SUPPLY CURRENT ADVANTAGE OF Am9124 

Worst Case Current 
(rnA at O°C) 

Configuration 
Part 100% 50% 

Number Duty Cycle Duty Cycle 

9114 280 280 
91L14 200 200 

2Kx8 
9124 200, 160 

91L24 140 110 

9114 840 840 
91L14 600 600 

4Kx 12 
9124 480 420 
91L24 330 285 

9114 2240 2240 
91L14 1600 1600 

8Kx 16 
9124 1120 1040 

91L24 760 700 
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ABSOLUTE MAXIMUM RATINGS (Note 1) OPERATING RANGES (Note 2) 

Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ..................................... O°C to + 70°C 

Power Applied .................................. - 55 to + 125°C Supply Voltage .............................. + 4.5V to + 5.5 V 
Supply Voltage ................................. -0.5 V to + 7.0 V Military (M) Devices· 
Signal Voltages with Temperature ................................ -55°C to + 125°C 

Respect to Ground ......................... -0.5 V to +7.0 V Supply Voltage ............................ + 4.5 V to + 5.5 V 
Power Dissipation ............................................. 1.0 W 
DC Output Current ........................................... 10 mA 

Operating ranges define those limits between which the 
The products described by this specification include internal functionality of the device is guaranteed. 
circuitry designed to protect input devices from damaging 
accumulations of static charge. It is suggested nevertheless, *Military products 100% tested at T c = + 25°C, + 125°C 

that conventional precautions be observed during storage, and -55°C 
handling and use in order to avoid exposure to excessive 
voltages. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Parameter Parameter 
Symbol Description Test Conditions Min. Max. Units 

Vee = +4.5V 91(L)14 -1.0 
10H Output HIGH Current 

VOH = 2.4V 91 (L)24 -1.4 

91(L)14 3.2 
TA = 70°C rnA 

91 (L)24 4.0 
10L Output LOW Current VOL -0.4V 

91(L)14 2.4 
TA = + 125°C 

91(L)24 3.2 

VIH Input HIGH Voltage 2.0 Vee 
V 

VIL Input LOW Voltage -0.5 0.8 

IIX Input Load Current VSS ~ VIN ~ Vee 10 

Output Leakage Current Vss~Vo~Vee, T A = 0 to + 70°C -10 10 p.A 
10Z Output Disabled TA = -55 to + 125°C -50 50 

91(L)14C 75 

91 (L)24C 95 
lOS Output Short Circuit Current (Note 3) rnA 

91(L)14M 75 

91 (L)24M 115 

Standard devices 70 
Vee = Max. TA = O°C L devices 50 

lec Operating Supply Current CS~VIL Standard devices 80 TA =-55°C L devices 60 

9124 30 rnA 

Automatic CS Power Vee = Max. 
TA=O°C. 91L24 20 

Ipo Down Current CS;;;"VIH 9124 33 (9124/L24 only) TA=-55°C 91L24 22 

CIN Input Capacitance f = 1.0 MHz, 7 

CliO 110 Capacitance 
(Note 7) TA = 25°C, 

7 
pF 

All pins at 0 V 

Notes: 1. Absolute Maximum Ratings are intended for user guidelines and are not tested. 
2. For test and correlation purposes, ambient temperature is defined as the stabilized case temperature. 
3. For test purposes, not more than one output at a time should be shorted. Short·circuit test duration should not exceed 30 seconds. Actual 

testing is performed for only 5 ms. 
4. Test conditions assume signal transition times of 10 ns or less, timing reference levels of 1.5 V and oUlpUlloading of one standard TIL gate 

plus 100 pF. _ 
5. The internal write time of the memory is defined by the overlap of CS LOW and WE LOW. 80th signals must be LOW to initiate a write and 

either signal can terminate a write by going HIGH. The data input setup and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 

6. Chip Select access time (teO) is longer for the Am9124 than for the Am9114. The specified address access time will be valid only when Chip 
Select is low soon enough for teo to elapse. 

7. These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified where these 
parameters may be affected. 

*See the last page of this spec for Group A. Subgroup Testing information. 
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TYPICAL DC and ACCHARACTERISTICS 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Notes 4-6)* 

B Devices C Devices E Devices 

Parameter Parameter 
No. Symbol Description Min. Max. Min. Max. Min. Max. Units 

Read Cycle 

1 tRC Address Valid to Address Do Not Care Time (Read Cycle Time) 450 300 200 ns 

2 tA 
Address Valid to Data Out Valid Delay 

450 300 200 ns 
(Address Access Time) 

Chip Select LOW to Data I Am9114 120 100 70 ns 
3 tco Out Valid (Note 6) I Am9124 420 280 185 ns 

4 lex Chip Select LOW to Data Out On 10 10 10 ns 

5 toTO Chip Select HIGH to Data Out Off 100 80 60 ns 

6 toHA Address Unknown to Data Out Unknown Time 50 50 50 ns 

Write Cycle 

7 twc Address Valid to Address Do Not Care Time (Write Cycle Time) 450 300 200 ns 

Write Enable LOW to Write I Am9114 200 150 120 ns 
8 tw Enable HIGH Time (Note 5) -' Am9124 250 200 150 ns 

9 tWR Write Enable HIGH to Address Do Not Care Time 0 0 0 ns 

10 torw Write Enable LOW to Data Out Off Delay 100 80 60 ns 

11 tow Data In Valid to Write Enable HIGH Time 200 150 120 ns 

12 tOH Write Enable HIGH to Data In Do Not Care Time 0 0 0 ns 

13 tAW Address Valid to Write Enable LOW Time 0 0 0 ns 

14 tPD Chip Select HIGH to Power LOW Delay (Am9124 only) (Note 7) 200 150 100 ns 

15 tpu Chip Select LOW to Power HIGH Delay (Am9124 only) (Note 7) 0 0 0 ns 

Chip Select LOW to Write I Am9114 200 150 120 90 
16 lew Enable HIGH Time (Note 5) I Am9124 250 200 150 ns 

Notes: See notes following DC Characteristics table 

·See the last page of this spec for Group A Subgroup Testing information. • 

4-205 



SWITCHING WAVEFORMS 

READ CVCLf RUO CVCLf ,WRITE CYCLE 

t-I---·RC----I j----.RC : :----.WC------1, I 

WF000171 

Power-Down Waveform (Am9124 Only) 

WF000181 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

10H 1, 2, 3 

10L 1, 2, 3 

VIH 7,8 

VIL 7,8 

IIX 1, 2, 3 

loz 1, 2, 3 

lOS 1, 2, 3 

ICC 1, 2, 3 

IpO 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter Parameter 
Symbol Subgroups Symbol Subgroups 

tAC 7, 8, 9, 10, 11 tWA 7, 8, 9, 10, 11 

tA 7, 8, 9, 10, 11 torw 7,8, 9, 10, 11 

tco. 7, 8, 9, 10, 11 tow 7,8,9, 10, 11 

tcx 7, 8, 9, 10, 11 tOH 7,8, 9, 10, 11 

tOTO 7, 8, 9, 10, 11 tAW 7,8, 9, 10, 11 

tOHA 7, 8, 9, 10, 11 tPD 7, 8, 9, 10, 11 

twc 7, 8, 9, 10, 11 tpu 7, 8, 9, 10, 11 

tw 7, 8, 9, 10, 11 tcw 7, 8, 9, 10, 11 • 
MILITARY BURN-IN 

Military burn·in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
Conditions are selected at AMD's option. 

/ 
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Am9122 
256 x 4 Static RAM 

DISTINCTIVE CHARACTERISTICS 

• High-performance replacement for 93422/93L422 • Single 5-volt power supply - ± 1 0% tolerance both 

• Fast access times - as low as 25 ns Commercial and Military 

• Low-power dissipation 
- Low power: 440 mW (Commercial) 

495 mW (Military) 

GENERAL DESCRIPTION 

The Am9122/ Am91 L22 series is aMOS pin-for-pin and design of small memory systems and allows finer resolution 
functional replacement for the 93422/93L422 bipolar mem- of incremental memory depth. 
ories. These devices are high-performance, low-power, The Am9122/91 L22 employs an output enable and two 
1024-bit, static, read/write random access memories. They chip enable inputs to give the user better data control. High 
offer a wide range of access times including versions as noise immunity, high output drive (4 TIL loads) and TIL 
fast as 25 ns. Each memory is implemented as 256 words 

logic voltage levels allow easy conversion from bipolar to 
by 4 bits per word. This organization permits efficient 

MOS. 10% power supply tolerances give better margins in 
the memory system. 

BLOCK DIAGRAM MODE SELECT TABLE 
-

! ! "0- a: Inputs 
A,_ ~ 
~ 32.8 132.8 32.8132.8 0 

A2 - frl OE CS1 CS2 WE Do-D3 Outputs Mode 
0 h/ 

STORAGE I STORAGE STORAGE I STORAGE 

A3- ~ 
ARRAY ARRAY ARRAY ARRAY 

X H X X X Hi-Z Not Selected 0 

-'4- a: I I X X L X X Hi-Z Not Selected 
L L -H H X 00- 0 3 Read Stored Data -

~~ H 
X L H L L Hi-Z Write "0" 
X L H L H Hi-Z Write "1" 

H L H H X Hi-Z Output Disabled 
H L H L L Hi-Z Write "0" (Output 

.'~ 
I-WE Disabled) 

, COL'UMN DECODER/INPUT CONTROL! I-cs, 
H L H L H Hi-Z Write "1" (Output 

At OUTPUT BUFFERS/SELECT LOGIC/ Disabled) 
DISABLE LOGIC I-C~ 

AT I-OE H = HIGH Voltage 

t J t J t ~ t 
L = LOW Voltage 
X = Don't Care (HIGH or LOW) 

000 010 DO, 01, D02 Dl2 D03 Dl3 
Hi-Z = High Impedance 

8DOOO060 

PRODUCT SELECTOR GUIDE 

Part Number Am9122-25 Am9122-35 Am91L22-35 Am91L22-45 

Maximum Access Time (ns) 25 35 35 45 

Maximum Operating I 0° to +70°C 120 120 80 80 
Current (mA) I -55° to + 125°C N/A 135 N/A 90 

I Publication # Rev. Amendment 
01547 D 10 
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CONNECTION DIAGRAM 
Top View 

ADDRESS 3 Vee (+5 V) 

ADDRESS 2 ADDRESS 4 

ADDRESS 1 WRITE ENABLE 

ADDRESS 0 CHIP SELECT 1 

ADDRESS 5 OUTPUT ENABLE 

ADDRESS!! CHIP SELECT 2 

ADDRESS 7 DATAOUT3 

(GND)VSS DATA IN 3 

DATAINO OATAOUT2 

DATAOUTO DATAIN2 

DATA IN 1 DATA OUT 1 

CDOOO111 

Note: Pin 1 is marked for orientation. 

METALLIZATION AND PAD LAYOUT 

Address Designators 

External Internal 

Ao Ao 
A1 A1 

A2 A2 
A3 A3 

A4 A4 

As As 
As As 
A7 A7 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid 
Combination) . is formed by a combination of: A. Device Number 

P 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

1'---____ E. OPTIONAL PROCESSING 
Blank - Standard processing 

B - Burn-in 

L.....--------D. TEMPERATURE RANGE 
C .. Commercial (0 to + 70°C) 

~-----------------------C.PACKAGETYPE 
P - 22-Pin Plastic DIP (PD 022) 
D - 22-Pin Ceramic DIP (CD 022) 

L...-----------------------------B. SPEED OPTION 
25" 25 ns 
35 .. 35 ns 
45" 45 ns 

"---A. DEVICE NUMBER/DESCRIPTION 
Am9122 
256 x 4 Static RAM 
Am91 L22 .. Low-Power Version 

Valid Combinations 

AM9122-25 

AM91L22-35 

AM9122-35 

AM91L22-45 

DC,DCB. 
PC, PCB 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 
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ORDERING INFORMATION 

CPL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of packages, 
solderability, or surface treatment exceptions to those specifications. The order number (Valid Combination) for CPL products 
is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
O. Temperature Range 
E. Optional Processing 

.M. ..Q. 

~. E. OPTIONAL PROCESSING 
C = CPL Certified 

D. TEMPERATURE RANGE 
C = Military (-55 to + 125°C) 

'--------------C. PACKAGE TYPE 
/0 = 22-Pin Ceramic DIP (CD 022) 

'------------------B. SPEED OPTION 
35 = 35 ns 

- A. DEVICE NUMBER/DESCRIPTION 
Am9122 
256 x 4 Static RAM 
Am91 L422 = Low-Power Version 

Valid Combinations 

I--_A_M_91_2_2-_3_5 _--l.1 /OMe 
AM91 L22-45 I 

45 = 35 ns 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations. 

PIN DESCRIPTION 

AO - A7 Address (Input) 
The 8 address inputs select one of the 256 4-bit words in 
the RAM. 

CS1 Chip Select 1 (Input) 

CS2 Chip Select 2 (Input) 
CS1 is active LOW and CS2 is active HIGH. The device can 
be accessed only when both Chip Selects are active. If 
either Chip Select is not active, the device is deselected and 
the outputs will be in a high-impedance state. 

WE Write Enable Input 
WE controls read and write operations. When WE is HIGH 
and OE is LOW, data will be present at the data outputs. 
When WE is LOW, data present on the data inputs will be 
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written into the selected memory location. The data outputs 
will be in a high-impedance state. 

OE Output Enable (Input) 
OE controls the state of the data outputs in conjunction with 
Chip Select and WE. 

010 - 013 Data IN (Input) 
Data inputs to the RAM. 

000 - 003 Data Out (Output) 
Data output from the RAM. The data output will be in a high­
impedance state when either Chip Select is not active or OE 
is HIGH or WE is LOW. 

Vee Power Supply +5 Volts 

Vss Ground 

• 



ABSOLUTE MAXIMUM RATINGS (Note 1) OPERATING RANGES (Note 2) 

Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ............... : ........................ 0 to +70°C 

Power Applied .................................. - 55 to + 125°C Supply Voltage ............................ + 4.5 V to + 5.5 V 
Supply Voltage ................................. -0.5 V to +7.0 V Military (M) Devices* 
DC Voltage Applied to Outputs ............ -0.5 V to + 7.0 V Temperature ................................... - 55 to + 125°C 
DC Input Voltage .............................. -0.5 V to + 7.0 V Supply Voltage ............................ + 4.5 V to + 5.5 V 
Power Description ............................................. 1.0 W 
DC Output Current ........................................... 20 mA 

Operating ranges define those limits between which the 
Stresses above those listed under ABSOLUTE MAXIMUM functionality of the device is guaranteed. 
RA TINGS may cause permanent device failure. Functionality 

Military product 100% tested at T C = + 25°C, at or above these limits is not implied. Exposure to absolute + 125°C, 
maximum ratings for extended periods may affect device and -55°C. 
reliability. 

DC CHARACTERISTICS over. operating range unless otherwise specified* 

Am91L22-35 Am9122-25 
Am91L22-45 Am9122-35 

Parameter Parameter 
Symbol Description Test Conditions Min. Typ. Max. Min. Typ. Max. Units 
VOH Output HIGH Voltage Vee~Min. IOH--S.2 rnA 2.4 2.4 Volts 

VOL Output LOW Voltage Vee" Min. IOL" 8.0 rnA 0.4 0.4 Volts 

VIH Input HIGH Voltage 2.1 Vee 2.1 Vee Volts 

Vil Input LOW Voltage -2.S 0.8 -2.S 0.8 Volts 

IlL Input LOW Current Vee" Max., VIN" GND -10 -10 p.A 

IIH Input HIGH Current Vee - Max., VIN - Vee 10 10 p.A 

Veo 
Input Diode Clamp Note 3 Note 3 Volts Voltage 

10FF 
Output Current VOl":;VOUT":;VOH TA - Max. -10 10 -10 10 p.A (Hi-Z) Output Disabled 

Output Short Circuit Vee· Max., Commercial -8S -8S 
lOS rnA Current (Note 4) VOUT'"GND Military -100 -100 

Power Supply Vee'" Max., TA - O·C 80 120 
Icc rnA Current lOUT'" 0 rnA TA --SS·C 90 13S 

CIN 
Input Capacitance 3 S 3 S 
VIN'"O V TA" 25·C, 1=1 MHz 

Output Capacitance Vee" 4.S V (Note S) pF 
COUT VOUT-O V S 8 S 8 

Notes: 1. Absolute Maximum Rating are intended for user guidelines and are not tested. 
2. For test and correlation purposes, ambient temperature .is .defined as the "instant-ON" case temperature. 
3. The NMOS process does not provide a clamp diode. However, the Am9122/91L22 is insensitive to -3 V DC input levels and -S 

V undershoot pulses 01 less than 10 ns (measured at SO% point). 
4. For test purposes. not more than one output at a time should be shorted. Short circuit test duration should not exceed 30 

seconds. 
S. These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified where 

capacitance may be affected. 
6. Test conditions assume signal transition times of 10 ns or less, timing reference levels 01 1.S V and output loading of the 

specified IOl/lOH and 30 pF load capacitance as in A. under Switching Test Circuits. 
7. Transition is measured at VOH -SOO mV or VOL + SOO mV levels on the output from l.S V level on the input with load shown in 

B. under Switching Test Circuits. 
8. T w measured at twsa = Min.; twsa measured at tw = Min. 

*See the last page of this spec for Group A Subgroup Testing information. 
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TYPICAL AND AC CHARACTERISTICS 

Normalized Icc Normalized Icc Output Source Current 
versus Supply Voltage versus Ambient Temperature versus Output Voltage 
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V 

1.05 , 1 80 
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4 4.5 5 5.5 8 -55-35-15 5 2545'8515105125 0 1.0 2.0 3.0 4.0 

VCC- V TEIIP--C Vour- V 
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Normalized Access Time Normalized Access Time, Output Sink Current 
versus Supply Voltage versus Ambient Temperature versus Output Voltage 
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Access Time Change Access Time Change 
versus Input Voltage versus Output Loading 
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SWITCHING TEST CIRCUITS SWITCHING TEST· WAVEFORM 

ALL INPUT PULSES 
Vee - Vee 3.0 V P1> 

90"'. 
90%1 Rl Rl soon 60011 10% 10%~ 

GND --' 

\-<10n. -\ 1--<10 n. OUTPUT --
+~ 

OUTPUT 

!'~ 
-

R2 R2 
1200 n 1200 II 3.0VP1> ~~10% 90% ~ 

~ ~ 10% 

TCOOO151 
GND 

TCOOO101 TWOOOO21 
A. B. 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Notes 6, 7, 8)* 

Am91L22-35 
Am9122-25 Am9122-35 Am91L22-45 

Parameter 
No. Symbol Parameter Description Min. Max. Min. Max. Min. Max. Units 

1 tACS Chip Select Time 15 25 30 ns 

2 tZRCS Chip Select to Hi-Z (Note 7) 20 30 30 ns 

3 tAOS butput Enable Time 15 25 30 ns 

4 tZROS Output Enable to Hi-Z (Note 7) 20 30 30 ns 

5 tM Address Access Time 25 35 45 ns 

6 tzws Write Disable to Hi-Z (Note 7) 20 30 35 ns 

7 twR Write Recovery Time 20 25 40 ns 

B tw Write Pulse Width (Note B) 15 25 30 ns 

9 tWSD Data Setup Time Prior to Write 5 5 5 ns 

10 tWHD Data Hold Time After Write 5 5 5 ns 

11 tWSA Address Setup Time (Note B) 5 5 10 ns 

12 tWHA Address Hold Time 5 5 5 ns 

13 tWSCS Chip Select Setup Time 5 5 5 ns 

14 twHCS Chip Select Hold Time 5 5 5 ns 

Notes·: See notes following DC CHaracteristics table. 
*See the last page of this spec for Group A Subgroup Testing information. 
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DATA 
OUTPUTS 
Oo-~ 

,~ 
jl\ 

DATAINVAUD 

~A7 
ADDRESS 

, 
~ 

1/ 
I 

\. 
J 

SWITCHING WAVEFORMS 

ADDRESS 

TM 

, 
r\ 

TAOS 

««««<K 
TACS 

Read Mode 

------~ 

DATA 

WE 

(DD-Ca) 
DATA IN 

WRITE ENABLE 

OUTPUTS LOAD 1 B 
OO~ 

Write Mode 

)11 

~ 
1\ 

1/ 
j 

-
DATAVAUD 

~ 

(All above measurements implemented to 1.5 V unless otherwise stated.) 

,~ 

~I\--

-TZROS 

WF000660 

WF022050 

Note: Timing diagram represents one solution which results in an optimum cycle time. Timing may be 
changed in various applications as long as the worst-case limits are not violated. 
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GROUP A SIJBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

VOH 1, 2, 3 

VOL 1,2,3 

VIH 7,8 

VIL 1, 2, 3 

IlL 1, 2, 3 

IIH 1, 2, 3 

10FF 1, 2, 3 

los 1, 2, 3 

Icc 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter Parameter 
No. Symbol Subgroups No. Symbol Subgroups 

1 tACS 7, 8, 9, 10, 11 8 tw 7, 8, 9, 10, 11 

2 tZRCS 7, 8, 9, 10, 11 9 tWSD 7, 8, 9, 10, 11 

3 tAOS 7, 8, 9, 10, 11 10 tWHD 7, 8,9, 10, 11 

4 tZROS 7, 8, 9, 10, 11 11 tWSA 7, 8, 9, 10, 11 

5 tAA 7,8, 9, 10, 11 12 tWHA 7, 8, 9, 10, 11 

6 tzws 7, 8, 9, 10, 11 13 twscs 7, 8, 9, 10, 11 

7 tWR 7, 8, 9, 10, 11 14 tWHCS 7, 8, 9, 10, 11 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am9128 
2048 x 8 Static RAM 

DISTINCTIVE CHARACTERISTICS 

• Logic voltage levels compatible with TIL • T MIT ACS as low as 70 ns 
• Three-state output buffers and common I/O • Power-Down mode (158 as low as 15 mAl 
• Icc Max., as low as 100 mA 

GENERAL DESCRIPTION 

The Am9128 is a 16,384-bit Static Random Access Read- designs. Common data I/O pins using three-state outputs 
write Memory organized as 2048 words of 8 bits .. It uses are provided. The Am9128 is available in an industry-
fully static circuitry, requiring no clocks or refresh to standard 24-pin DIP package with a.6-inch pin row spacing. 
operate. Directly TIL-compatible inputs and outputs and The Am9128 uses the JEDEC standard pinout for byte-wide 
operation from a single + 5 V supply simplify system memories (compatible to 16K EPROMs). 

BLOCK DIAGRAM 

A3 - r-r A4~ 

A5 - I 
"t- ROW I MEMORY 

DECODER MATRIX 
A7 - I 
Aa-

~ -'lo-

f r----.-1 
"0-

~ At - COLUMN COLUMN 

A2 -
DECODER --L SELECT • Ag_ 

ee t 

f=t- COLUMN 

OF VOCIRcurrS 

WE .1 LOGIC - l------1 Vcc -
Vaa (GND)-- I 

lOa lOt 

DATA VO 

80000281 

PRODUCT SELECTOR GUIDE 

Part Number Am9128-70 Am9128-90 Am9128-10 Am9128-12 Am9128-15 Am9128-20 

Maximum Access Time (ns) 70 90 100 120 150 200 

Maximum Operat- o to 70°C 140 N/A 120 N/A 100 140 
ing Current (mA) -55° to 125°C N/A 180 N/A 150 150 150 

Maximum Standby 0° to 70°C 30 N/A 15 N/A 15 30 
Current (mA) -55° to 125°C N/A 30 N/A 30 30 30 

I Publication #: ~ Ameodment 
02050 D 10 
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CONNECTION DIAGRAM 
Top View 

A7 VCC(+5V) 

As Ae 

As As 

A .. Wl 

A3 ~ 

A2 A,O 

A, CE 

Ao 1O, 

10, lOr 

IOz lOs 

103 1°5 

Vu (OM) 10 .. 

CDOOO121 

Note: Pin 1 is marked for orientation. 

METALLIZATION AND PAD LAYOUT 

Address Designators 

External Internal 

Aa AXo 

A4 AX1 

As AX2 

As AXa 

A7 AX4 

As AXs 

A10 AXs 

Ao AYo ,uuuutuuu., UUUU1&U1III, 

A1 AY1 :t---... -: :,. 5~1. --:=i 
r .- ," . :: :: .: .: ,: j 

A2 AY2 

Ag AYa 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

T'--_____ E. OPTIONAL PROCESSING 
Blank - Standard processing 

B = Burn-in 

'----------D. TEMPERATURE RANGE 
C = Commercial (0 to + 70°C) 
E = Extended Commercial (-55 to + 125°C) 

~-------------C. PACKAGE TYPE 
P = 24-Pin Plastic DIP (PD 024) 
D = 24-Pin Ceramic DIP (CD 024) 
L = 32-Pin Rectangular Ceramic Leadless Chip 

Carrier (CLR032) 

'------------------8. SPEED OPTION 
-70 = 70 ns 
-10 = 100 ns 
-15 = 150 ns-
-20 = 200 ns 

'---- A. DEVICE NUMBER/DESCRIPTION 
Am9128 

9128-70 

9128-10 

9128-15 

9128-20 

2048 x 8 Static RAM 

Valid Combinations 

PC, DC, DCB, 
DE. DEB, LC, 
LCB 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) products ar~ 
processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, or surface 
treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

T ... _____ E. LEAD FINISH 
A .. Hot Solder DIP 
C = Gold 

L---------D. PACKAGE TYPE 
J = 24·Pin Ceramic DIP (CD 024) 
U .. 32-Pin Rectangular Ceramic Leadless 

Chip Carrier (CLR032) 

'-------------C. DEVICE CLASS 
18 = Class 8 

I.-.---------------B. SPEED OPTION 
-90" 90 ns 

9128-90 

9128-12 

9128-15 

9128-20 

- A. DEVICE NUMBER/DESCRIPTION 
Am9128 
2048 x 8 Static RAM 

Valid Combinations 

IBJA. 
IBUC 

-12 - 120 ns 
-15 = 150 ns 
-20" 200 ns 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 

PIN DESCRIPTION 

AO - A10 Addresses (Input) 
The 1 O-bit field presented at the address inputs selects one 
of the 2048 memory locations to be read from - or written 
into - via the data lines. 

1101 -1/08 Data In/Out Port (Input/Output) 
If WE is LOW, the data represented on the 1/0 lines can be 
written into the selected memory location. If WE is HIGH, 
the I/O lines represent the data read from the selected 
memory location. 
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CE Chip Enable (Input, Active LOW) 
Read and Write cycles can be executed only when CE is 
LOW. 

WE Write Enable (Input, Active LOW) 
Data is written into the memory if WE is LOW and re'ad from 
the memory if WE is HIGH. 

OE Output Enable (Input, Active LOW) 
Read cycles can be executed only when OE is LOW. 



ABSOLUTE MAXIMUM RATINGS (Note 11) OPERATING RANGES 
Storage Temperature ............................ -65 to + 150°C Commercial (e) Devices 
Ambient Temperature with Temperature ........................................ 0 to + 70°C 

Power Applied .................................. -55 to + 125°C Supply Voltage ............................ + 4.5 V to + 5.5 V 
Supply Voltage ................................. -0.5 V to +7.0 V Military (M) Devices* 
Signal Voltage with 

Temperature ................................... -55 to + 125°C 
Respect to Ground ......................... -3.0 V to +7.0 V Supply Voltage ............................ + 4.5 V to + 5.5 V 

Power Description ............................................. 1.0 W 
DC Output Current ........................................... 10 mA 

Operating ranges define those limits between which the 
Stresses above those listed under ABSOLUTE MAXIMUM functionality of the device ;s guaranteed. 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 

*Military product 100% tested at TC = +25°C, + 125°C, 
maximum ratings for extended periods may affect device 
reliability. 

and -55°C. 

DC CHARACTERISTICS over operating range unless otherwise specified (Note 3)* 

Am9128·70 
Am9128·90 Am9128·12 
Am9128·10 Am9128·15 Am9128·20 

Parameter Parameter 
Symbol Description Test Conditions Min. Max. Min. Max. Min. Max. Units 

IOH Output HIGH Current VOH = 2.4 V -2 -2 -2 rnA 

IOL Output LOW Current VOL = 0.4 V 
Vee=4.5 V 

4 4 4 mA 

VIH Input HIGH Voltage 2.0 Vee 2.0 Vee 2.0 Vee Volts +1.0 +1.0 +1.0 

VIL Input LOW Voltage -0.5 0.8 -0.5 0.8 -0.5 0.8 Volts 

IIX Input Load Current VSS ";;;;VI";;;;Vee 10 10 10 pA 

IOZ 
Output Leakage Vss";;;;Vo~Vee 10 10 10 pA Current Output Disabled 

CIN 
Input Capacitance 6 6 6 (Note 12) Test Frequency - 1.0 MHz, 

Input/Output Capacitance TA - 25°C, Vee-5.O V pF 
CliO (Note 12) All pins at 0 7 7 7 

Vee Operating Max. Vee, ~.,;;;; VIL COM'L 120 100 140 
Icc mA Supply Current Outputs Open MIL 180 150 150 

Automatic rn: Power 
Max. Vee, ~ ~ VIH 

COM'L 15 15 30 
ISB Down Current mA 

MIL 30 30 30 

II 
Peak Power On Vee - GND to Vee Max. COM'L 15 15 30 

IpO mA 
Current (Note 12) rn: ~ VIH (Note 2) MIL 30 30 30 

Notes: 1. The internal write time of the memory is defined by the overlap of CE LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input setup and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 

2. A pull up resistor to Vee on the rn: input is required during power up to keep the device deselected, otherwise IpO will exceed values given. 
3. Ambient temperature is defined as the case temperature. 
4. At any given temperature and voltage condition, tHZ is less than tLZ. 
5. Wi: is HIGH for read cycle. 
6. Device is continuously selected, CE - VI~ 
7. Address valid prior to or coincident with E transition LOW. 
8. QE-VIL. 
9. CL - 30 pF. 

10. Transition is measured from 1.4 V on the input to 0.9 V and 1.9 V on the output using the load shown under Switching Test Circuit. 
11. The products described by this specification include internal circuitry designed to protect input devices from damaging accumulations of 

static charge. It is suggested, nevertheless, that conventional precautions be observed during storage, handling, and use to avoid exposure 
to excessive voltages. 

12. The parameter is guaranteed by characterization, but is not tested. 

*See the last page of this spec for Group A Subgroup Testing information. 
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TYPICAL DC and AC CHARACTERISTICS 

Supply Current 
Versus Ambient Temperature 
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Normalized Access Time 
Versus Supply Voltage 
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Output Source Current 
Versus Output Voltage 
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80 
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~ 
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VOUT - v 
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Access Time Change 
Versus Input Voltage 
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SWITCHING TEST SWITCHING TEST KEY TO SWITCHING 
CONDITIONS CIRCUIT WAVEFORMS 

Input Pulse Levels .4 to 2.4 V 2200 

Input Rise and Fall Times 10 ns --=n WAVEFORM INPUTS OUTPUTS 
Input Timing Reference Levels 1.4 V 

Output Timing Reference Levels 1.4 V ---
,'On I~ 

MUST BE . WILL BE 
STEADY STEADY 

Icope lind ---
Jgl -- MAY CHANGE WILLBE 

1.732 V FRON H TO L CHANGING 
FROM H TOL 

TC003700 .- MAY CHANGE WILLBE 
CHANGING FROML TOH FROM L TOH 

-- DON'T CARE; CHANGING: 
AWfCHANGE STATE 
PERMITTED UNKNOWN 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF- STATE 

KSOOO010 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified* (Cont'd.) 

Am9128-70 Am9128-90 Am9128-10 
Parameter Parameter 

No. Symbol Description Min. Max. Min. Max. Min. Max. Units 
Read Cycle 

1 tRC Read Cycle Time 70 90 100 ns 

2 tACC Address Access Time (Note 9) 70 90 100 ns 

3 tACS Chip Select Access Time (Note 9) 70 90 100 ns 

Output Enable Time I COM'L 40 N/A 50 
4 tOE ns (Note 9) I MIL N/A 50 N/A 

5 tOH Output Hold Time from Address Change 5 5 5 ns 

6 tCLZ Output in Low-Z from CE (Notes 4, 10) 5 5 5 ns 

7 tCHZ Output in Hi-Z from CE (Notes 4, 10) 35 40 40 ns 

8 toLZ Output in Low-Z from DE (Notes 4, 10) 5 5 5 ns 

9 toHZ Output in Hi-Z from DE (Notes 4, 10) 30 35 35 ns 

10 tpu Chip Selection to Power-Up Time (Note 12) 0 0 0 ns 

11 tpo Chip Deselection to Power-Down Time (Note 12) 40 45 50 ns 

Write Cycle 

12 twc Write Cycle Time 70 90 100 ns 

Chip Selection to Iota +70°C 60 N/A 90 
13 tew End of Write J -55 to -125°C 

ns 
(Note 1) N/A 80 N/A 

14' tAS Address Setup Time 5 10 10 ns 

15 twp Write Pulse Width (Note 1) 40 55 60 ns 

16 twR Write Recovery Time 5 5 5 ns 

17 tos Data Setup Time 30 35 40 ns 

18 tOH Data Hold Time 5 5 5 ns 

19 twLZ Output in Low-Z from WE (Notes 4, 10) 5 5 5 ns 

20 tWHZ Output in Hi-Z from WE (Notes 4, 10) 30 35 35 ns 

21 tAW Address to End of Write 65 80 eo ns 

Notes: See notes following DC Characteristics table. 
·See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING CHARACTERISTICS· 

Am9128·12 Am9128·15 Am9128·20 
Parameter Parameter 

No. Symbol Description Min. Max. Min. Max. Min. Max. Units 
Read Cycle 

1 lAC Read Cycle Time 120 150 200 ns 

2 IACC Address Access Time (Note 9) 120 150 200 ns 

3 tACS Chip Select Access Time (Note 9) 120 150 200 ns 

Output Enable Time I COM'L N/A 60 70 
4 tOE ns (Note 9) I MIL 70 70 80 

5 toH Output Hold Time from Address Change 5 5 5 ns 

6 tCLl Output in Low·Z from ~ (Notes 4, 10) 5 5 5 ns 

7 tCHl Output in Hi-Z from CE (Notes 4, 10) 50 55 55 ns 

8 toLl Output in Low-Z from DE (Notes 4, 10) 5 5 5 ns 

9 toHl Output in Hi-Z from DE (Notes 4, 10) 45 50 50 ns 

10 tpu Chip Selection to Power-Up Time (Note 12) 0 0 0 ns 

11 tpo Chip Deselection to Power-Down Time (Note 12) 55 60 60 ns 

Write Cycle 

12 twc Write Cycle Time 120 150 200 ns 

Chip Selection to I COM'L N/A 120 150 
13 lew End of Write I MIL 

ns 
(Note 1) 105 130 160 

14 tAS Address Setup Time 10 20 20 ns 

15 twp Write Pulse Width (Note 1) 70 85 100 ns 

16 tWA Write Recovery Time 5 5 5 ns 

17 tos Data Setup Time 45 50 60 ns 

18 tOH Data Hold Time 5 5 5 ns 

19 tWLl Output in Low-Z from m (Notes 4, 10) 5 5 5 ns 

20 tWHZ Output in Hi-Z from WE (Notes 4, 10) 50 50 50 ns 

21 tAW Address to End of Write 105 120 120 ns 

Notes: See notes following DC Characteristics table. 
·See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS (Cont'd.) 

READ CYCLE NO. 1 (Notes 5, 6) 

ADORESS _~t---_. -=--=--=-IR_C-_-_-_-1%_10" __ 

INOETERMINANT 
WF000130 

READ CYCLE 2 (Notes 5, 7, 8) 

ce-----_ 

WF000140 

Notes: See notes following DC Characteristics table. 
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ADDRESS 

SWITCHING WAVEFORMS 

WRITE CYCLE 1 

~-------------------IWC--------------------~ 

oe_r------. __ 
~-----------~W------------~ 

~~~mL----~ •••••• 
~------I~--------~ 

we-i_L-i 
DOUT_~-----r----

DIN 

_______ ,~t--~~-IOS:::----l-': ~ ___ _ -* DATA IN STABLE *-
WF000150 

WRITE CYCLE NO. 2 (Notes 7, 8) 

AOORESS 

~ \\"\\\',\\\\\\\\\'I\\\.\\\\\\'\\\\,\\~~ ~///,f//j'///M/.f//,'//I//////,I//j'//////.///,'//11//, 

WE----.L---.-J 
OOUT" HIGH IMPEDANCE 

DiN ________________ E:STAau 
WF000160 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

10H 1,2,3 

10l 1, '2,3 

VIH 1,2,3 

Vil 1,2,3 

IIX 1, 2, 3 

10Z 1,2,3 

ICC 1, 2, 3 

IS8 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter Parameter 
No. Symbol Subgroups No. Symbol Subgroups 

1 tRC 7.8.9, 10. 11 13 lew 7,8,9.10, 11 

2 tACC 7. 8, 9. 10, 11 14 tAS 7. 8. 9. 10. 11 

3 tACS 7. 8. 9, 10. 11 15 twp 7.8,9. 10. 11 

4 tOE 7. 8. 9, 10. 11 16 tWR 7. 8. 9. 10. 11 

5 tOH 7. 8. 9, 10, 11 17 tos 7, 8. 9. 10. 11 

6 tClZ 7. 8. 9. 10, 11 18 tOH 7. 8, 9, 10, 11 

7 tCHZ 7. 8. 9, 10. 11 19 tWLZ 7, 8. 9, 10. 11 

8 tOlZ 7. 8. 9, 10. 11 20 tWHZ 7. 8. 9. 10. 11 

9 tOHZ 7, 8, 9, 10, 11 21 tAW 7. 8, 9. 10; 11 

12 twc 7, 8, 9, 10, 11 

MILITARY BURN-IN 
Military burn-in is in accordance with the current revision of MIL-STO-883. Test Method 1015, Conditions A through E. Test 
conditions are selected at AMO's option. 

I 
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Am9150/ Am91L50 
1024 x 4 High-Speed Static R/W RAM 

DISTINCTIVE CHARACTERISTICS 

• 1024 x 4 organization • High density SLIM 24-pin 300-MIL package 
• High speed - 20 ns Max. access time • Three-state output buffers 
• Separate data inputs and- outputs • Single + 5 V power supply ± 1 0% 
• Memory reset function • Low-power version 

GENERAL DESCRIPTION 

The Am9150 is a high-performance, static, n-channel, The Am9150 has four control signals R, S, Wand G. The S 
read/write, random-access memory organized as 1024 x 4. input controls read, write and reset operations of the device 
It features single 5 V supply operation, TTL-compatible and provides for easy selection of an individual device 
input and output levels, and separate input and output pins when the outputs are tied together. The W (WE) input 
for improved system performance and ease of use. controls the normal read and write operations, and the G 

The Am9150 also incorporates a reset feature which will 
(OE) controls the state of the outputs. 

reset the entire contents of the memory to logical LOW in 
two cycle times by controlling R (RESET) and S (CS). 

BLOCK DIAGRAM MODE SELECT TABLE 

Ao- ADOMII IT~OE Inputs A1_ IUFFERS MATRIX 
-'2_ Outputs Mode 
AJ_ f- S W G R 
A.e_ !lOW 

1411. 14111 14111 14111 

As_ DECOOEfII H X X X Hi-Z Not Selected 
L H X L Hi-Z Reset* , L L X H Hi-Z Write 
L H L H 00- 0 3 Read 
L X .H H Hi-Z Output Disable 

H - High *See Reset cycle description. 
L- Low 

As_ ADOIII!II I--- X - Don't Care 
A7_ 8UfFEIIS 

Y - SELECT 
As- COI.UWI -As- DECODI!IIS 

~ 11 ~ ~ 

ii 8UfFER t- 7 ~ 7 

iccs) f=-w(Wi) BUFFER DATAIJO 

OCOE) 
_lIS 

Vec- I , I , I , I , 
OND- DoOoo.o.o,~o,~ 

80005261 

PRODUCT SELECTOR GUIDE 

Part Number Am9150-20 Am9150-25 Am915O-35 Am9150-45 Am91 LSD-2S Am91 LSD-3S Am91 LSD-45 

Maximum Access Time (ns) 20 25 35 45 25 35 45 

lo·e to + 70·C 180 180 180 180 130 130 130 
Icc Max. (mA) 

1-55·C to + 125°C N/A 180 180 180 N/A N/A N/A 

I Publi!2~tiQn # ~ Amens;!ment 
04444 B 10 
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19 

21 
22 
23 

1 
2 
3 
4 
5 
6 
7 

ADDRESS 3 

ADDRESS 4 

ADDRESS 1 

ADDRESS. 

ADDRESS 7 

ADDRESS. 

ADDRESS. 

DATAINPUTO(Dg) 

DATA INPUT1 (D,) 

DATA OUTPUT 0(00) 

OATAOUTPUT1(Q,) 

GND 

LOGIC SYMBOL 
(DIP ONLY) 

89 1518 17 18 

20 

10111314 

LSOO1621 

CONNECTION DIAGRAMS 
Top View 

Vee (+1 V) 

ADDRESS 2 

ADDRESS t 

ADDRESS 0 

RliE'f(R) 

~(J) 

wRitE tRAiLI (W) 

OUTPUT ENABLE (0) 

DATA INPUT3(DJI 

DATA INPUT2(D2) 

DATA OUTPUT3(Q3I 

DATA OUTPUT2(Q2I 

CDOO5963 

Note: Pin 1 is marked for orientation. 

Address Designators 

External Internal 

Ao AXo 

A1 AX1 

A2 AX2 

A3 AX3 

A4 AX4 

As AXs 

A6 AYo 

A7 AY1 

As AY2 

Ag AY3 

4-229 

C C (J J < Z 

A, AI 

At Ao 
A7 R 
A. ~ 

NC NC 
At W 
Do G 
0 1 0, 

Qo O2 

0 Q (J 0 a z z 
c:I 

CDOO5931 

METALLIZATION AND PAD 
LAYOUT 

20 

19 
64 ~ow. 

1'+--- 32 Corumna 
18 

"'---flow63 

..... ---l!orumn 63 
,..,..---18 
11+---15 

Die Size: 0.93" x 0.163" 

• 



ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

l!. .... I _____ E. OPTIONAL PROCESSING 
Blank = Standard processing 

B = Burn-in 

'----------D. TEMPERATURE RANGE 
C = Commercial (0 to + 70°C) 

'----------------C.PACKAGETVPE 
D = 24-Pin Ceramic DIP (CD3024) 
L = 28-Pin Ceramic Leadless Chip 

Carrier (CLR028) 

'------------------B. SPEED OPTION 
20 = 20 ns 
25 = 25 ns 

35 = 35 ns 
45 = 45 ns 

'---A. DEVICE NUMBER/DESCRIPTION 
Am9150/Am91L50 
1024 x 4 High-Speed Static R/W RAM 
Am91 L50 = Low-Power Version 

*Military or Limited Military temperature range products are "NPL" (Non-Compliant Products List) or Non-MIL-STD-
883C Compliant products only. 

Valid CombInations 

AM9150-20 

AM9150-25 

AM9150-35 

AM9150-45 

AM91L50-25 

AM91L50-35 

AM91L50-45 

DC, DCB, 
LC, LCB 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability. 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: APL Products: A. Device Number 

M91 0 

B. Speed Option (if· applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

APL Products 

i
L t 

L... -----E. LEAD FINISH 

........ --------0. ::;:G:I:p:

IP 

L - 24·Pin Ceramic DIP (CD3024) 
U - 28-Pin Rectangular Ceramic Leadless Chip 

Carrier (CLR028) 

'-------------c. DEVICE CLASS 
18 = Class 8 

L----------------8. SPEED OPTION 
25 - 25 ns 
35 - 35 ns 

45 -45 ns 

- A. DEVICE NUMBER/DESCRIPTION 
Am91501 AM91 L50 

AM9150-25 

'AM9150-35 

AM9150-45 

1 024K x 4 High·Speed Static R/W RAM 

Valid Combinations 

ISLA 

ISUC 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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PIN DESCRIPTION 

AO - Ag Address (Inputs) 
The 10 address inputs select one of the 1024 4-bit words In 
the RAM. 

S Chip Select (Input) 
An active-LOW input which selects the device for operation. 
When S is HIGH, the device is deselected and the outputs 
will be in a high-impedance state. 

W Write Enable (Input) 
iN controls read and write operations. When iii is HIGH and 
G is LOW, data will be present at the data outputs. When iii 
is LOW, data present on the data inputs will be written into 
the selected memory location. The data outputs will be in a 
high-impedance state. 

4-232 

G Output Enable (Input) 
G controls the state of the data outputs in conjunction with'S 
and iii. 

Do";' 03 Data Input 
Data inputs to the RAM. 

Qo - Q3 Data Output 
Data outputs from the RAM. The data outputs will be in a 
high-impedance state when either'S or G are HIGH or iii is 
LOW. 

Vee Power Supply + 5 Volts 

Vss Ground 



ABSOLUTE MAXIMUM RATINGS (Note 1) OPERATING RANGES (Note 2) 

Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature (T A) •.••••••••.•.•.•.••••...•••••..... 0 to + 70°C 

Power Applied .................................. -55 to + 125°C Supply Voltage (Vee) .•••.......•••.......••••. +5.0 V ±10% 
Supply Voltage with 

Military (M) Devices· 
Respect to Ground .................•....... -0.5 V to + 7.0 V 

Temperature (Te) .••.........•.•••••.....•...• -55 to + 125°C 
Signal Voltages with 

Supply Voltage (Vee) ....................••••• + 5.0 V ± 10% 
Respect to Ground .................•....... -3.5 V to + 7.0 V 

Power Dissipation (Package Limitation) .................. 1.2 W 
Operating ranges define those limits between which the DC Output Current ....................•..............•....... 20 rnA 
functionality of the device is. guaranteed. 

The products described by this specification include internal 
circuitry designed to protect input devices from damaging "Military product 100% tested at Te = + 25°C, + 125°C, and -55°C. 

accumulations of static charge. It is suggested nevertheless, 
that conventional precautions be observed during storage, 
handling and use in order to avoid exposure to excessive 
voltages. 

DC CHARACTERISTICS over operating range unless otherwise specified· 

Am9150 Am91L50 
Parameter Parameter 

Symbol Description Test Conditions Min. Max. Min. Max. Units 

10H Output HIGH Current VOH ~ 2.4 V -4 -4 mA 

10L Output LOW Current VOL = 0.4 V 12 12 mA 

VIH Input HIGH Voltage 2.2 6.0 2.2 6.0 V 

VIL Input LOW Voltage -2.5 0.8 -2.5 0.8 V 

IIX Input Load Current GNO";VI";Vee -10 10 -10 10 pA 

10Z Output Leakage Current GNO";Vo";Vee Output Oisabled "':10 10 -10 10 pA 

CI Input Capacitance Test Frequency = 1.0 MHz 5 5 

Co Output Capacitance 
T A = 25°C, All Pins at 0 V, pF 
Vee = 5 V (Note 8) 7 7 

I COM'L. 180 130 
lee Vce Operating Supply Max Vee S"; VIL Output I mA 

Current Open MIL. 180 N/A 

lOS Output Short Circuit Current GNO"; Vo"; Vee (Notes 7, 8) ±300 ±300 mA 

Notes: 1. Absolute Maximum Ratings are intended for user guidelines and are not tested. 
2. For test and correlation purposes, operating temperature is defined as the "instant-ON" case temperature. 
3. Test conditions assume signal transition times of 10 ns or less, timing reference levels of 1.5 V, input pulse levels of 0 to 3.0 V and 

output loading of the specified 10LliOH and 30 pF load capacitance. Output timil}g reference is 1.5 V. 
4. The internal write time of the memory is defined by the overlap of S LOW and W LOW. Both signals must be LOW to initiate a write 

and either signal can terminate l!.. write by going HIGH. The data input setup and hold timing is referenced to the riSing edge of the 
signal that terminates the write. R must be HIGH. 

5. !!ansitio...!:! is measured ±500 mV from steady state voltage with specified loading in Figure 1b under Switching Test Circuits. 
6. Wand R are HIGH for read cycle. 
7. For test purposes, not more than one output at a time should be shorted. Short circuit test duration should not exceed 30 seconds. 
8. This parameter is not tested, but guaranteed by characterization. 

·See the last page of this spec for. Group A Subgroup Testing information. 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified SWITCHING 

CHARACTERISTICS over operating range unless otherwise specified (Note 3)* 

Parameter Am9150-25 Am9150-35 Am9150-45 
Symbol Am9150-20 Am91L50-25 Am91L50-35 Am91L50-45 

Parameter 
No. Standard Alternate Description Min. Max. Min. Max. Min. Max. Min. Max. Units 

READ CYCLE 

1 TAVAV tAC Read Cycle Time (Note 6) 20 25 35 45 ns 

2 TAVOV tM Address Access Time 20 25 35 45 ns 

3 TSLOV tACS Chip Select Access Time 10 15 20 25 ns 

4 TGLOV toE Output Enable Access Time 10 1~ 20 25 ns 

5 TSLOX tCLl Chip Select LOW to Output in 0 0 0 0 ns 
Low-Z (Notes 5, 8) 

6 TSHOZ tcHZ Chip Select HIGH to Output in 0 15 0 20 0 25 0 30 ns 
Hi-Z (Notes 5, 8) 

7 TGLOX tOll Output Enable LOW to Output in 0 0 0 0 ns 
Low-Z (Note 5, 8) 

8 TGHOZ tOHZ Output Enable HIGH to Output in 0 15 0 20 0 25 0 30 ns 
Hi-Z (Notes 5, 8) 

9 TAXOX tOHA Output Hold after I COM'L. 3 3 3 3 ns 
Address Change I MIL. 1 1 1 1 

WRITE CYCLE 

10 TAVAV twc Write Cycle Time (Note 4) 20 25 35 45 ns 

11 TSLWH tcw Chip Select LOW to Write Enable 10 15 20 30 ns 
HIGH 

12 TAVWH tAW Address Valid to End of Write 15 20 30 40 ns 

13 TAVWL tAS Address Valid to Beginning of 5 5 5 5 ns 
Write 

14 TWLWH twp Write Pulse Width 10 15 20 30 ns 

15 TWHAX tWA Address Hold after End of Write 5 5 5 5 ns 

16 TOVWH tDW Data in Valid to Write Enable 10 15 20 30 ns 
HIGH 

17 TWHDX tDH Data Hold after End of Write 5 5 5 5 ns 

,1B TWLOZ twz Write Enable LOW to Output in 0 15 0 20 0 25 0 30 ns 
Hi-Z (Notes 5, B) 

19 TWHOX tow Write Enable HIGH to Output in 0 0 0 0 ns 
Low-Z (Notes 5, B) 

RESET CYCLE 

20 TAVAV tAAC Reset Cycle Time 40 50 70 90 ns 

21 TAVRL tASA Address Valid to Beginning of 0 0 0 0 ns 
Reset 

22 TWHRL tASW Write Enable HIGH to Beginning 0 0 0 0 ns 
of Reset 

23 TSLRL tASCS Chip Select LOW to Beginning of 0 0 0 0 ns 
Reset 

24 TRLRH tAP Reset Pulse Width 20 20 30 40 ns 

25 TRHSX tAHCS Chip Select Hold after End of 0 0 0 0 ns 
Reset 

26 TRHWL tAHW Write Enable Hold after End of 20 30 40 ' 50 ns 
Reset 

27 TRHAX tAHA Address Hold after End of Reset 20 30 40 50 ns 

2B TRLOZ tRHZ Reset LOW to Output in Hi-Z 0 15 0 20 0 25 0 35 ns 
(Notes 5, B) 

29 TRHOX tAll Reset HIGH to Output in Low-Z 0 15 0 20 0 25 '0 35 ns 
(Notes 5, 8) 

Notes: See notes following DC Characteristics table. 

·See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS 

ADORESS 

SICS) 

00- 0 3 
(DATA OUTPUT) ---------.:.:.:-..:...-----:(1 VALID OUTPUT 

READ CYCLE 

~------------------------~IOI}_------------------------~ 

00-0 3 
(DATA INPUT) 

------------------------~ 

WRITE CYCLE 

1-----------------------f20}-----------------------l 

-------""'" 
ADDRESS 

ii (RESET) 

RESET CYCLE 
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RESET CYCLE 

The reset cycle is initiated by R going LOW for a time ~ tAP, 
and is terminated by holding R HIGH for a time ~ tAHA. The 
addresses to the device must be stable during the RESET 
cycle time. The entire contents of the RAM will be reset to 
ZERO regardless of the address chosen during the cycle. The 

control S must be ~ VIL maximum, and iN must be ~ VIH 
minimum and it is recommended that G be ~ VIH minimum. 

The reset cycle is normally associated with current spikes, 
both at Vcc and GND as shown in the graph. To attenuate the 
current spikes, an external bypass capacitor (high frequency, 
0.1 IlF) for each Am9150 socket is recommended. 

Typical Icc and IGND During a Reset Cycle 

ADDRESS 

If----+--"" 

40mA -
2OmA_ 

.1lee ----+----, 
40mA --
2OmA-

.1IGND ---~--------+' 

TA a 25'C 
Vee" 5,SV 

W 20 ~ 40 ~ ~ ro ~ ~ 

TIME - nl 

WF009920 

SWITCHING TEST CIRCUITS KEY TO SWITCHING 
WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

vee MUST BE WILL BE 
STEADY STEADY vee 

3300 - MAY CHANGE WILL BE 
CHANGING FROM H TO L 
FROM H TO L 

3300 

lllIIf MAY CHANGE WILLBE 

FROM L TO H CHANGING 
FROM L TOH 

DOUT ---+----. DOUT ---.... ---.. 

2000 2000 :~ 5pF -- DON'T CARE; CHANGING; 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

-== CENTER 

H DOES NOT LINE IS HIGH 
TCOO2360 APPLY IMPEDANCE 

"OFF"STATE TC002350 

KSOOOO10 

Figure 1a. Figure 1b. 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

IOH 1,2,3 

IOL 1, 2, 3 

V,H 7,8 

V,L 7,8 

I,X 1, 2, 3 

IOZ 1, 2, 3 

ICC 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter Parameter 
No. Symbol Subgroups No. Symbol Subgroups 

1 TAVAV (tRc) 7, 8, 9, 10, 11 16 
TOVWH 7,8, 9, 10, 11 
(toW) 

2 TAVQV (tM) 7,8,9,10,11 17 TWHOX (tOH) 7, 8, 9, 10, 11 

3 TSLQV (tACS) 7, 8, 9, 10, 11 20 
TAVAV 7, 8, 9, 10, 11 
(tRRe> 

4 TGLQV (toe) 7, 8, 9, 10, 11 21 TAVRL (tRSA) 7, 8, 9, 10, 11 

9 
TAXQX 7,8,9, 10, 11 22 TWHRL 7, 8, 9, 10, 11 
(tOHN (tRSW) 

10 TAVAV (twc) 7, 8, 9, 10, 11 23 
TSLRL 

7, 8, 9, 10, 11 
(tRSCS) • 11 TSLWH (tCW) 7,8,9,10,11 24 TRLRH (tRP) 7,8, 9, 10, 11 

12 TAVWH (tAW) 7, 8, 9, 10, 11 25 
TRHSX 7, 8, 9, 10, 11 
(tRHCS) 

13 TAVWL (tAS) 7, 8, 9, 10, 11 26 
TRHWL 

7, 8, 9, 10, 11 
(tRHW) 

1~ 
TWLWH 7,8, 9, 10, 11 27 

TRHAX 
7,8,9,10,11 

(twp) (tRHA) 

15 TWHAX (tWR) 7, 8, 9, 10, 11 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STO-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMO's option. 
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Am9151 
1024 x 4 Registered Static RAM with SSR™ 

-- On-Chip Diagnostics Capability 

DISTINCTIVE CHARACTERISTICS 

• High Speed - 40 ns cycle time (25 ns Max. setup and 15 
ns Max. clock-to-output) 

• On-chip high-speed parallel register for pipelined sys­
tems 

• On-chip high-speed "Shadow" register with serial shift 
mode for Serial Shadow Register (SSR) Diagnostics and 
for loading writable control stores 

• Writable Initialize register for system interrupt or reset 
• Synchronous or asynchronous output enable 
• 24 mA output drive capability 

GENERAL DESCRIPTION 

The Am9151 is a high-performance 1Kx4, n-channel, 
Registered Static RAM. The on-board registers are used for 
pipelined microprogrammed systems operation and for 
performing Serial Shadow Register (SSR) Diagnostics and 
Writable Control Store (WCS) loading. 

The Am9151 contains three high-speed, 4-bit registers. The 
Pipeline register is a parallel data register in the memory 
array-to-output path intended for normal registered data 
operations. The Diagnostics register, also called a Serial 
Shadow Register (SSR), is used in a syste~atic way to 

control and observe the Pipeline register in order to 
exercise any desired system function during a diagnostic 
test mode. WCS loading can be accomplished by serially 
shifting an instruction word into the Shadow register and 
then clocking the data in parallel into memory. The Initialize 
register is used to generate any arbitrary microinstruction 
for system interrupt or reset. 

The Am9151 operates from a single 5-volt supply and is 
fully TIL-compatible. The device is packaged in a slim 24-
pin, 300-mil-wide DIP for the highest possible density. 

BLOCK DIAGRAM 

4 (DR,-DR.I SSR 
~----~-+--~~~ 

OK 

M 

PI( 

8D006270 

PRODUCT SELECTOR GUIDE 

Part Number Am9151-40 Am9151-50 Am9151-60 

Minimum Cycle Time (ns) 1 40 50 60 

I O·C to + 70·C 160 160 180 
IcC Max. (mA) I-S5'C to + 125°C N/A 180 180 

1. Cycle time = Address setup time plus clock to output time, including transition times. 

SSR is a trademark of Advanced Micro Devices. Inc. Rev. Amendment 
C /0 
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CONNECTION DIAGRAM 
Top View 
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ORDERING INFORMATION 

Standard Products· 

AMD standard products are available in several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

i 
1-. -----E. OPTIONAL PROCESSING 

Blank = Standard processing 
B = Burn·in 

~--------D. TEMPERATURE RANGE 
C - Commercial (0 to + 70°C) 
M = Military· (-55 to + 125°C) 

"--------------c. PACKAGE TYPE 
D ~ 24·Pin Ceramic DIP (CD3024) 

'-----------------B. SPEED OPTION 
40 = 40 ns 60 = 60 ns 
50 = 50 ns 

'---A. DEVICE NUMBER/DESCRIPTION 
Am9151 
1024 x 4 Registered Static RAM with SSR 

·Military or Limited Military temperature range products are "NPL" (Non·Compliant Products List) or 
Non·MIL·STD·883C Compliant products only. 

Valid Combinations 

AM9151·40 

AM9151·50 

AM9151·60 

I DC, DCB 

J 
I 

DC, DCB. 
OMB 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specification~. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

..b.L=~ E. LEAD FINISH 
A = Hot Solder DIP 

D. PACKAGE TYPE 
L = 24-Pin Ceramic DIP (CD3024) 

'-------------c. DEVICE CLASS 
18 .. Class 8 

L..----------------B. SPEED OPTION 
50=50 ns 
60-60 ns 

L--- A. DEVICE NUMBER/DESCRIPTION 
Am9151 
1024 x 4 Registered Static RAM with SSR 

Valid Combinations 

AM9151-50 

AM9151-60 
ISLA 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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PIN DESCRIPTION 

AO - Ag Address (Inputs) 
The 1 O-bit field presented at the address inputs selects one 
of the 1024 memory locations to be read from or written 
into. ' 

M Mode (Input) 
Control input for the pipeline register, multiplexer, shadow 
register, shadow register multiplexer, and initialize register. 

OK Diagnostic Clock (Input) 
The diagnostic clock is used to load or shift data into the 
shadow register. Also used to load data into the initialize 
register and the memory array. Transfer occurs on the LOW­
to-HIGH transition of OK. 

SD Serial Data Input (Input) 
The input to the least significant bit of the shadow register 
when operating in the shift mode. SO is also a control input 
when it is not in the shift mode. 

PK Pipeline Clock (Input) 
The pipeline clock is used to load data into the pipeline 
register from the initialize register, shadow register, or the 
memory array. 

FUNCTIONAL DESCRIPTION 

SQ Serial Data Output (Output) 
The output from the most significant bit of the shadow 
register. When mode is LOW SO feeds through to SO. 

DQl - DQ4 Data 110 Port (Input/Output) 
Parallel data output from the pipeline register or parallel 
data input to the shadow register. 

is Synchronous Initialize (Input) 
Control input for the initialize register. Used to load the 
pipeline register from the initialize register or load the 
initialize register from the shadow register. The initialize 
function can be used to generate any arbitrary 
microinstruction for system interrupt or reset. 

ers Synchronous Output Enable (Input) . 
Controls the state of the DO outputs in conjunction with PK. 

G Asynchronous Output Enable (Input) 
Controls the state of the DO outputs independent of clock. 

See the following function tables (Tables 1 and 2) for PK and OK operations. 

TABLE 1. FUNCTION TABLE for PK OPERATIONS 

PK transitions LOW-to-HIGH. OK stable at least 65 ns before PK transition, SO.,. Don't Care. 

Inputs Outputs 

PK Is M Gs G DQ1-DQ4 Operation 

L L PR1-PR4 IREG ~ PREG 
t L L H X Hi-Z 

X H Hi-Z 

L L PR1-PR4 MEM ~ PREG 
t H L H X Hi-Z 

X H Hi-Z 

L L PR1-PR4 DREG ~ PREG 
t X H H X Hi-Z 

X H Hi-Z 

TABLE 2. FUNCTION TABLE for OK OPERATIONS 

DK transitions LOW-to-HIGH, PK stable at least 65 ns before OK transition, G controls output impedance, 
otherwise Don't Care. . 

Inputs Outputs 

OK Is M SD Gs* G DQ1-DQ4 Operation 

L L PR1-PR4 DREG ~ IREG 
t L H H H X Hi-Z 

X H Hi-Z 

L L PR1-PR4 SHIFT DREG 
t X L X H X Hi-Z 

X H Hi-Z SO = DR1, DR4 = SO 

L L PR1-PR4 PDREG ~ DREG 
t X H L H X Hi-Z DO ~ DREG 

X H Hi-Z 001 = DR1, 004 = DR4 

L L PRl = PR4 
t H H H H X Hi-Z DREG ~ MEM 

X H Hi-Z 

·Set in a previous cycle by PK. 

Note: If OK and PK transitions are within 65 ns of each other, the device will assume an unknown state. 
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APPLICATIONS 

Applying Serial Shadow Register (SSR) 
Diagnostics In Sequential Logic Systems 

Diagnostics 

A diagnostics capability provides the necessary functionality 
as well as a systematic method for detecting and pin-pointing 
hardware related faiiures in a system. This capability must be 
able to both observe intermediate test points and control 
intermediate signals - address, data, control, and status - to 
exercise all portions of the system under test. These two 
capabilities, observability and controllability, provide the ability 
to establish a desired set of input conditions and state register 
values, sample the necessary outputs, and determine whether 
the system is functioning correctly. 

Testing Combinational and Sequential Networks 

The problem of testing a combinational logic network is well 
understood. Sets of input signals (test vectors) are applied to 
the network and the network outputs are compared to the set 
of computed outputs (result vectors). In some cases sets of 
test vectors and result vectors can be generated in a 
computer-aided enVironment, minimizing engineering effort. 
Additionally, fault coverage analysis can be automated to 
provide a measure of how efficient a set of test vectors is at 
pin-pointing hardware failures. For example, a popular mea­
sure of fault coverage computes the percentage of stuck-at­
ones (nodes with outputs always HIGH) and stuck-at-zeros 
(nodes with outputs always LOW) a given set of test vectors 
will discover. 

A sequential network (Figure 1) is much more difficult to test 
systematically. The outputs of a sequential network depend 
not only on the present inputs but also on the internal state of 
the network. Initializing the internal state register to the value 
necessary to test a given set of inputs is difficult at best, and 
not easily automated. Additionally, observing the internal state 
of a sequential network can be very difficult and time 
consuming if the state information is not directly avaiiable. For 
example, consider the problem of determining the value of an 

r-----------------------~ 
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IINJEIIHAL STAn 
I _n OUTPUTS 

I .-rs 

I 
I 
I I 
I I t ______________ ~~~~~~~J 

AF004240 

Figure 1. Sequential Network 
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internal 16-bit counter if only a carry-out signal is avaiiable. 
The counter must be clocked until it reaches the carry-out 
state and the starting value computed. Up to 65,535 clock 
cycles may be necessary! An easier method must exist. Serial 
Shadow Register diagnostics provides this method. 

Serial Shadow Register Diagnostics 

Serial Shadow Register diagnostics provides sufficient observ­
ability and controllability to turn any sequential network into a 
combinational network. This is accomplished by providing the 
means to both initialize (control) and sample (observe) the 
state elements of a sequential network. Figure 2 shows the 
method by which Serial Shadow Register diagnostics accom­
plishes these two functions. 

Serial Shadow Register diagnostiCS utilizes an extra multiplex­
er on the input of each state register and a duplicate or 
shadow of each state flip/flop in an additional register. The 
shadow register can be loaded serially via the serial data input 
(thus the name Serial Shadow Register diagnostics) for 
controllability. Once the desired state information is loaded 
into the serial register it can be transferred into the internal 
state register by selecting the multiplexer and clocking the 
state register with PCLK. This allows any internal state to be 
set to a desired state in a simple, quick, and systematic 
manner. 

Internal state information can be sampled by loading the serial 
register from the state register outputs. This state information 
can then be shifted out via the serial data output to provide 
observability. Notice that the serial data inputs and outputs 
can be cascaded. to make long chains of state information 
available on a minimum number of connections. 

In effect, Serial Shadow Register diagnostics breaks the 
normal feedback path of the sequential network and estab­
lishes a logical path with which inputs. can be defined and 
outputs sampled. This means that those techniques which 
have been developed to test combinational networks can be 
applied to any sequential network in which Serial Shadow 
Register diagnostics is utilized. 

r-------~----------------oomm 

Figure 2. Combinational Network 
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When normal pipeline registers are replaced by SSR diagnos­
tics pipeline registers, system debug and diagnostics are 
easily implemented. State information which was inaccessible 
is now both observable and controllable. Figure 3 shows a 
typical computer system using Am29818's and Am9151's. 

Serial paths have been added to all the important state 
registers (macroinstruction, data, status, address, and microin­
struction registers). This extra path will make it easier to 
diagnose system failures by breaking the feed-back paths and 
turning sequential state machines into combinatorial logic 
blocks. For example, the status outputs of the ALU may be 
checked by loading the microinstruction register with the 

DIAGNOSTICS 
AHOWCS 

CONTROLLER 

DISTRIBUTED SYSTEM CONTROLS 

SYSTEM CONTROLS 

necessary microinstruction. The desired AlU function is then 
executed and the status outputs captured in the status 
register. The status bits can then be serially shifted out and 
checked for validity. 

A single diagnostic loop was shown in Figure 3 for simplicity, 
but several loops can be employed in more complicated 
systems to reduce scan time. Additionally, the Am29818's can 
be used to sample intermediate test points not associated with 
normal state information. These additional test points can 
further ease diagnostics, testability and debug. The Am9151s' 
SSR format and functionality are identical to the Am29818. 

80006280 

Figure 3. Typical System Configuration 
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ABSOLUTE MAXIMUM RATINGS (Note 1) OPERATING RANGES (Note 2) 

Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ........................................ 0 to + 70°C 

Power Applied .................................. -55 to + 125°C Supply Voltage ................................ + 4.5 to + 5.5 V 
Vee with Respect to GND .................... -0.5 to + 7.0 V Military (M) Devices* 
All Signal Voltages with Temperature ..................................... 55 to + 125°C 
Respect to GND ................................. -3.5 to + 7.0 V Supply Voltage ................................ + 4.5 to + 5.5 V 
Power Dissipation 

(Package Limitation) ....................................... 1.2 W 
Operating ranges define those limits between which the DC Output Current ........................................... 20 mA 
functionality of the device is guaranteed. 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 

·Military product 100% tested at Te = +25°C, + 125°C, at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 

and -55°C. 

reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Parameter Parameter 
Symbol Description Test Conditions Min. Max. Units 

10H (DO) Parallel Output HIGH Current VOH = 2.4 V -2 mA 

I TA = + 70°C 24 
10L (DO) Parallel Output LOW Current VOL = 0.4 V I TA = +125°C 

mA 
18 

10H (SO) Serial Output HIGH Current VOH = 2.4 V -0.5 mA 

10l (SO) Serial Output LOW Current Val = 0.5 V 4 mA 

VIH Input HIGH Voltage 2.2 6.0 Volts 

Vil Input LOW Voltage (Note 6) -0.5 0.8 Volts 

IIX Input Load Corrent GND<VI<Vee -10 10 p.A 

10Z Output Leakage Current GND <Va <Vee -50 50 p.A 

CI Input Capacitance Test Frequency ... 1.0 MHz 5 pF 

CliO Parallel Input/Output Capacitance T A = 25°C, All Pins at 0 V, 7 pF 

Co Serial Output CapaCitance Vee = 5 V (Note 8) 7 pF 

ICC Vee Operating Supply Current 160 mA 

los (DO) Parallel Output Short Circuit Current Vo - 0 V (Notes 7, 8) -225 mA 

lOS (SO) Serial Output Short Circuit Current Vo = 0 V (Notes 7, 6) -85 mA 

Notes: 1. Absolute Maximum Ratings are intended for user guidelines and are not tested. 
2. For test and correlation purposes, operating temperature is defined as the "instant·ON" case temperature. 
3. Test conditions assume signal transition time of 10 ns or less, timing reference levels of 1.5 V, input pulse 

levels of 0 to 3.0 V and output loading of the specified 10L/IOH and 50 pF load capacitance for D01 - D04 
and 15 pF for SO output; output timing reference is 1.5 V. 

4. TGHOOZ and TPKHDOZ are measured to the VOH -0.5 V and Val +0.5 V output levels using the load in C. 
under Switching Test Circuits. 

5. All device test loads should be located within 2" of device outputs. 
6. Vil voltages of less than -0.5 V on D01 - D04 pins will cause the output current to exceed the maximum 

rating and thus should not exceed 30 seconds in duration. 
7. For test purposes, not more than one output at a time should be shorted. Short circuit test duration should not 

exceed 30 seconds. 
8. This parameter is not tested, but guaranteed by characterization. 

oSee the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST CIRCUITS 

Vee Vee Vee 

300 U 1100 II 300 II 

DOUT DOUT DOUT 

SOpF 

600n • 
... (INCLUDING 2400 Il =~ 15 pF 600 Il == 5pF r SCOPE AND > 

JIG) 

~ ~ 7 

TC003521 TC003531 TC003541 

A. Output Load for D01 - D04 B. Output Load f~r SO C. Output Load for TGHDOZ 
and TPKHDOZ (Note 4) 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified· (Cont'd.) 

Parameter 
Am9151-40 Am9151-50 Am9151-60 

Parameter 
No. Symbol Description Min. Max. Min. Max. Min. Max. Units 

PK·Controlled Operations 

1 TAVPKH Address to PK HIGH Setup-Time 25 30 35 ns 

2 TPKHAX Address from PK HIGH Hold Time 0 0 0 ns 

3 TPKHDOV1 Delay from P,K HIGH to Output Valid, if 12 15 20 ns Outputs Were Not Hi-Z Initially 

4 TPKHDOV2 Delay from PK HIGH to Output Valid, if 15 20 25 ns Outputs Were Hi-Z Initially 

5 TPKHPKL PK Pulse Width (LOW or HIGH) 15 20 25 ns TPKLPKH 

6 TGLDOV Asynchronous Output Enable LOW to Output 15 20 25 ns Valid 

7 TGHDOZ Asynchronous Output Enable HIGH to Output 15 20 25 ns Hi-Z (Note 4) 

B TGSVPKH Gs to PK HIGH Setup Time 15 15 20 ns 

9 TPKHGSX Gs from PK HIGH Hold Time 0 0 0 ns 

10 TPKHDOZ Delay from PK HIGH to Output in Hi-Z 15 20 25 ns (Note 4) 

11 TMVPKH Mode to PK HIGH Setup Time 35 35 40 ns 

12 TPKHMX Mode from PK HIGH Hold Time 5 5 5 ns 

13 TIVPKH Synchronous T to PK HIGH Setup Time 20 25 30 ns 

14 TPKHIX Synchronous iJrom PK HIGH Hold Time 5 5 5 ns 

15 TDKSPKH OK Stable to PK HIGH Setup Time 65 65 65 ns 

16 TPKHDKX OK from PK HIGH Hold Time 65 65 65 ns 

Address Input Rise and Fall Times 1 1 1 ns 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 

Am9151-40 Am9151-50 Am9151-60 
Parameter Parameter 

No. Symbol Description Min. Max. Min. Max. Min. Max. Units 

DK-Controlled Operations 

17 TPKSDKH PK Stable to OK HIGH Setup Time 65 65 65 ns 

18 TDKHPKX PK from OK HIGH Hold Time 65 65 65 ns 

19 TSDVDKH Serial Data in to OK HIGH Setup Time 20 25 30 ns 

20 TDKHSDX Serial Data in from OK HIGH Hold Time 5 5 5 ns 

21 TMVDKH Mode to OK HIGH Setup Time 35 35 40 ns 

22 TDKHMX Mode from OK HIGH Hold Time 5 5 5 ns 

23 TDOVDKH Data in to OK HIGH Setup Time 20 25 30 ns 

24 TDKHDOX Data in from OK HIGH Hold Time 5 5 5 ns 

25 TIVDKH IS to OK HIGH Setup Time 20 25 30 ns 

26 TDKHIX IS from OK HIGH Hold Time 5 5 5 ns 

27 TDKHSOV Delay from OK HIGH to Serial Data Out Valid 35 35 40 ns (Shifting) 

28 TDKHDKL OK Pulse Width (LOW or HIGH) 25 30 35 ns TDKLDKH 

29 TAVDKH Address Valid to OK HIGH Setup Time for 0 0 0 ns Memory Write 

30 TDKHAX Address Hold from OK HIGH (Write) 40 50 60 ns 

Non DK- or PK-Controlled Operations (DK = Stable, PK = Stable) 

31 TSDVSOV Delay from Serial Data in Valid to Serial Data 25 30 35 ns Out Valid (Mode HIGH) 

32 TMHSOV Delay from Mode HIGH to Serial Data Out 35 40 45 ns Valid 

33 TSDVMH Serial Data in Valid to Mode HIGH Setup 0 0 0 ns Time 

34 TMLSOV Delay from Mode LOW to Serial Data Valid 35 40 45 ns (SO- DR4) 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS (Cont'd.) 

TlIMNG SET 1 NOTE(GS LOW -If DKHELO STABlE PI( CAN HAVE UINIUlJI,I CYCLE TIUE) 

"' ~-TI*--~-OW--H-~-5----S_T_~-------~--H-DK--'~----------------------~-------------------
PI( 

~--------~LPI(H--------~ o 

TPKHDQV10 

~---+--~ 

CD 
TGHDOZ 

TIMING SET 2 to lOW) 

PK 

HI-Z 

TPKHDQV2 +-----l o 
@ 

t----------TMVPKH-----I 

WF021312 

PK-Related 
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SWITCHING WAVEFORMS 

TIllING UT 3 
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GROUP A SYBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

IOH (DO) 1, 2, 3 

lodDO) 1, 2, 3 

IOH (SO) 1, 2, 3 

lodSO) 1, 2, 3 

VIH 7,8 

VIL 7,8 

IIX 1, 2, 3 

loz 1, 2,3 

ICC 1,2,3 

SWITCHING CHARACTERISTICS 

Parameter ' Parameter 
No. Symbol Subgroups No. Symbol Subgroups 

1 TAVPKH 7,8, 9, 10, 11 19 TSDVDKH 7,8, 9, 10, 11 

2 TPKHAX 7, 8, 9, 10, 11 20 TDKHSDX 7, 8, 9, 10, 11 

3 TPKHDOV1 7, 8, 9, 10, 11 21 TMVDKH 7, 8, 9, 10, 11 

4 TPKHDOV2 7,8, 9, 10, 11 22 TDKHMX 7, 8, 9, 10, 11 

5 
TPKHPKL 

7,8, 9, 10, 11 23 TDOVDKH 7,8, 9, 10, 11 TPKHPKH 

6 TGLDOV 7, 8, 9, 10, 11 24 TDKHDOX 7, 8, 9, 10, 11 

8 TGSVPKH 7,8, 9,10, 11 25 TIVDKH 7,8, 9, 10, 11 

9 TPKHGSX 7,8, 9, 10, 11 26 TDKHIX 7, 8, 9, 10, 11 

11 TMVPKH 7, 8, 9, 10, 11 27 ' TDKHSOV 7,8, 9, 10, 11 

12 TPKHMX 7, 8, 9, 10, 11 28 
TDKHDKL 

7, 8, 9, 10, 11 
TDKLDKH 

13 TIVPKH 7, 8, 9, 10, 11 29 TAVDKH 7, 8, 9, 10, 11 

14 TPKHIX 7,8, 9, 10, 11 30 TDKHAX 7, 8, 9, 10, 11 

15 TDKSPKH 7, 8, 9, 10, 11 31 TSDVSOV 7, 8, 9, 10, 11 

16 TPKHDKX 7,8, 9, 10, 11 32 TMHSQV 7, 8, 9, 10, 11 

17 TPKSDKH 7,8, 9, 10, 11 33 TSDVMH 7, 8, 9, 10, 11 

18 TDKHPKX 7, 8, 9, 10, 11 34 TMLSOV 7, 8, 9, 10, 11 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am99C10 
256 x 48 Content Addressable Memory (CAM) 

ADVANCE INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• Fast-compare time - 50 ns data to match output • On-Chip address decoder 
• Maskable-bits and maskable-words • Time-multiplexed data input 
• Word-parallel search • TTL-compatible inputs and outputs 
• Multiple-match capabilities • Low power dissipation via CMOS 

GENERAL DESCRIPTION 

The Am99C10 is a high-speed Content Addressable Mem­
ory (CAM) with a capacity of 256 words of 48 bits each. The 
256 x 48 organization is ideal in Ethernet network applica­
tions where it can function as an address filter and perform 
the network address look-up function in bridges. It can also 
find use in database machines, temporary storage, decod­
ing, and scratch pad memory applications. Unlike standard 
memories that associate data with an address, the CAM 
associates an address with data. The data (comparand) is 
presented to the CAM which performs simultaneous com­
pare operations on all data (256 words). When the compa­
rand and a word in the CAM are matched, the on-chip 

priority encoder generates a match word address identify­
ing the location of the data in the CAM. If multiple matches 
occur, the encoder generates the lowest matched address. 

The Am99C10 features a 16-bit bidirectional data bus and 
three control signals: IN, G and E. IN controls the writing of 
the internal registers, latches, and the CAM. G controls the 
reading of the output data and status, while E controls the 
selection/deselection of the device. 

The Am99C10 CAM is manufactured with state-of-the-art 
CMOS processing techniques. It is assembled in a 24-pin, 
400-mil wide DIP. 
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CONNECTION DIAGRAM 
Top View 

00 VCC 

01 G 

02 Ole 

03 W 

04 E 

05 rnrr 
06 MTCH 

07 015 

08 014 

09 013 

010 012 

Vss 011 

CDO09610 

Note: Pin 1 is marked for orientation. 

PIN DESCRIPTION 

D/e Data/Command Mode Selection (Input, TTL, 
Active HIGH) 

A LOW on this input selects the command mode. A HIGH on 
this input selects the data mode. 

W Write Enable (Input, TTL, Active LOW) 
This pin controls the writing of the internal registers and 
latches. New data may be written into a register by forcing 
the appropriate state of DIG, E and W. 

G Output Enable (Input, TTL, Active LOW) 
This pin controls the reading of the output data and status 
register. The status register can be accessed by forcing the 
appropriate state of DIG and pulling G LOW. Do - 015 is in 
the high-impedance state when G is pulled HIGH. 

E Chip Enable (Input, TTL, Active LOW) 
A LOW on this input enables chip operations as specified by 
the state of D/G, W, G and the command word. 

DO - D15 Data Bus (Bidirectional, Three-State) 
The 16-bit bidirectional data bus performs data transfers. 
The data bus is in a high-impedance state when G is HIGH 
and/or E is HIGH. 

FUNCTIONAL DESCRIPTION 

The following functional description briefly describes the 
Am99C10 Block Diagram as well as the architecture of the 
device. 

Organized 256 x 48, the Am99C10 has an internal 16-bit 
bidirectional data bus, while the internal data bus is organized 
48 bits wide. The demultiplexer and Comparand Register 
assemble 48-bit wide data from the external 16-bit data. The 
Segment Counter controls the multiplexer/demultiplexer oper· 
ations. The Comparand Register is organized as three 16-bit 
registers. The source of data to the Comparand Register is 
selected from the CAM, Mask Register, or 110. The Segment 
Counter output is used to select a 16-bit field in the 48-bit bus. 
The Mask Register is 48 bits wide and is loaded from the 
Comparand Register by issuing a "move" command. The 
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FULL Address Full (Output, TTL, Active LOW) 
A LOW on this output indicates that all the words in the 256 
address locations in CAM are used. A HIGH on this output 
indicates that certain locations are still available for storage 
or that the FULL output is disabled. The FULL output is in 
the logic HIGH state when E is HIGH. 

MTCH Match (Output, TTL, Active LOW) 
A LOW on this output indicates that the data present in the 
comparand register and word(s) already stored in the CAM 
are matched. A HIGH on this output indicates that a 
mismatch has taken place or the match output is disabled. 
The match output is in the logic HIGH state when E is HIGH. 

Vee Power Supply (Input) + 5 V 

Vss Power Supply (Input) Ground 

command latch holds a 16·bit command word, providing 
global control of the Am99C10. 

The state information memory indicates the state of the 48·bit 
word in the CAM and is organized 256 words by 2 bits. Each 
48·bit word has a skip-bit and an empty-bit associated with it. 
The skip-bit enables/disables a word in the CAM in situations 
where there are multiple matches. The priority encoder 
generates the lowest match address when multiple matches 
occur. The skip-bit gives the user the ability to detect other 
matched addresses. The match address is accessed by 
reading the status register. The empty-bit indicates available 
or empty addresses in the CAM into which data can be written. 
If multiple empty addresses exist, the priority encoder gener· 
ates the lowest empty address. The empty address is ac­
cessed by reading the status register. 



Am99C164/ Am99C165 
16,384 x 4 STATIC R/W RANDOM-ACCESS MEMORY 

ADVANCE INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• Fast access time - Am99C164 - 35/45/55170 ns 
maximum 

• 16K x 4 organization 

Am99C165 - 35/45/55/70 ns 
maximum 

• Output Enable (G) control to alleviate bus contention 
conditions (Am99C165) 

• Single 5 V ±10% power supply operation 
• Fully static storage and interface circuitry 

• Automatic power down when deselected 
• Low power dissipation 

- 330 mW average operating power 
- 85 mW maximum standby power for TTL interface 

levels 
• 2 V data retention capability 
• 22-pin 0.300-inch DIP (Am99C164) 
• 24-pin 0.300-inch DIP (Am99C165) 

GENERAL DESCRIPTION 

The Am99C164 and Am99C165 are high-performance 
16,384 x 4 bit static read/write random-access memory 
manufactured with state-of-the-art CMOS processing tech­
niques. 

The Am99C164 device features common input/output pins 
and two control signals (E) and rN). While E controls read, 
write and selection/deselection of the device, W controls 
the write operation and output buffers only. 

The Am99C165 device features three control signals (E), 
rN) and (G) to facilitate not only memory expansion but 
also alleviate any bus contention conditions which might 
limit high performance read/write operation. While W 
activates only the input buffers during a write cycle, G 

activates only the output buffers during a read cycle. E 
controls the selection/deselection of the entire device 
irrespective of read or write and powers down the device 
when E is inactive. All input/output interface levels are fully 
TTL compatible for both the Am99C164 and Am99C165. 

The Am99C164 and Am99C165 require a single 5 V power 
supply while operating but can hold the data when power 
supply level is maintained at a voltage as low as 2 V. 

The Am99C164 is available in a 22-pin 0.300 inch wide dual 
in-line ceramic or plastic package. 

The Am99C165 is available in a 24-pin 0.300 inch wide dual 
in-line ceramic or plastic package. 

PRODUCT SELECTOR GUIDE 

99C164-35 99C164-45 99C164-55 99C164-70 
Part Number 99C165-35 99C165-45 99C165-55 99C165-70 

Maximum Access Time (ns) 35 45 55 70 

ICCMax (mA) I 0 to + 70°C 110 90 90 90 

IccMax (rnA) I-55 to +125°C NA 110 110 110 
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Am99C19 
1024 x 9 First-ln/First-Out (FIFO) 

ADVANCE INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• First-In/First-Out dual-port memory • Asynchronous "and simultaneous read and write 
• 1024 x 9 organization • Auto re-transmit capabilities 
• Fast cycle time • Low-power dissipation 

- 45 ns typical - 440 mW (0 to + 70°C) 
• Fast throughput tillie > 20 MHz - 550 mW (- 55 to + 125°C) 
• Expandable by both word depth and/or bit width • Single 5-volt ± 1 0% power-supply operation 
• Empty, half-full, and full warning flags • 28-pin (0.600-inch) DIP 

GENERAL DESCRIPTION 

The Am99C19 is a dual-port FIFO memory that offers 
parallel loading capability. Full and empty flags are provided 
to prevent overflow or underflow of data. Expansion logic is 
incorporated into the device for easy expansion in both 
word size and depth. 

The read and write cycles are internally sequential through 
the use of ring pOinters without address information present 
to load and unload data. Write and Read signals are used 
to toggle data in and out of the device. The Am99C19 has a 
typical read/write cycle time of 45 ns (> 20 MHz). 

The AM99C19 FIFO offers a 9-bit wide data array for 
control and parity bits at the user's choice. This feature is 
ideally suited for data communications where a parity bit for 
transmission/reception error checking is necessary. The 
Am99C19 device offers the user a choice to re-transmit 
from the beginning of data by incorporating a "re-transmit" 
capability. 

The Am99C19 is available in a 28-pin (0.600-inch) dual-in­
line package. 
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CONNECTION DIAGRAM 
Top View 
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Am99C328 
32,768 x 8 Static R/W Random-Access Memory 

ADVANCE INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• Fast access time-45/55/70/100 ns Maximum • Low power dissipation 

• 32K x 8 organization - 400 mW typical operating power 

• Output Enable G (OE) control to alleviate bus contention - 125 mW maximum standby power for TTL interface 

• Single 5 V ±10% power supply operation levels 

• Fully static storage and interface circuitry • 2 V data retention capability 
• Automatic Power-Down when deselected • 28-pin, 0.6-inch DIP 

GENERAL DESCRIPTION 

The Am99C328 is a high-performance, 32,768 x 8-Bit Static E (CE) controls the selection/deselection of the entire 
Read/Write Random-Access Memory manufactured with device irrespective of read or write and powers down the 
state-of-the-art CMOS processing techniques. device when E (CE) is inactive. All input/output interface 

levels are fully TTL compatible for the Am99C328. 
The Am99C328 features three control signals, E (CE), W 

The Am99C328 requires a single 5 V power supply while 
(WE), and G (OE), to facilitate not only memory expansion, 
but also alleviate any bus contention conditions which 

operating, but will hold the data when the power-supply 

might limit high-performance Read/Write operation. While 
level is maintained at voltages as low as 2 V. 

W (WE) activates only the input buffers during a write cycle, The Am99C328 is available in a 28-pin, 0.6-inch wide, dual-
G (OE) activates only the output buffers during a read cycle. in-line, side/brazed package. 

BLOCK DIAGRAM 
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PRODUCT SELECTOR GUIDE 

Part Number Am99C328-45 Am99C328-55 Am99C328-70 Am99C328-10 

Access Time Max. (ns) 45 55 70 100 

Icc Max. (mA) 0 to + 70·C 120 120 120 120 

IcC Max. (mA) -55 to + 125·C NA 140 140 140 

Publication # Rev. Amendment 
08137 A /0 
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CONNECTION DIAGRAM 
Top View 

A14 VCC 
A12 W(WE) 

A7 A1S 
As As 
AS Ae 
A4 A11 
AS G(OE) 

A2 A10 
A1 E(OE) 

AO DC7 
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DC1 DCS 
DC2 DC4 
VSS DCS 

COO09700 

ADDRESS DESIGNATORS 

External Internal 
Pin 

Number 

A14 AY5 1 

A12 AX6 2 

A7 AX5 3 

A6 A~ 4 

A5 AX3 5 

A4 AX2 6 

A3 AY4 7 

A2 AY3 8 

A1 AY2 9 

Ao AY1 10 

A10 AYo 21 

A11 AX1 23 

Ag AXo 24 

As AXs 25 

A13 AX7 26 
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Am99C416 
4096 x 16 Static Read/Write Random-Access Memory 

ADVANCE !NFORMATION 

DISTINCTIVE CHARACTERISTICS 

• High Speed • 'Output Enable (G) control to minimize bus contention 
- Access time as fast as 45 ns • 2-V data retention for battery back-up operation 

• Low-power consumption • Single 5-V ±100/0 power supply operation 
- 605 mW Maximum (Active) • Fully static - no clpcks or timing signals required 
- 140 mW Maximum (Standby) • 40-pin, O.600-inch DIP 

GENERAL DESCRIPTION 

The Am99C416 is a 65,536-bit, static, high-speed, Read/ 
Write Random-Access Memory organized as 4096 words 
with 16 bits per word. Manufactured with advanced CMOS 
processing techniques, the Am99C416 combines fast ac­
cess time with low-power consumption and increased 
reliability. . 

Features include common input/output pins and three 
control signals to facilitate read/write operations, simplify 
memory expansion, and minimize any bus contention that 
may limit device performance. W activates only the input 
buffers during a write cycle while G activates only the 
output buffers during a read cycle. E controls the selection/ 

deselection of the entire device and powers down the 
device when E goes HIGH. Two memory-array partition 
signals, UB and LB, allow independent access to either the 
upper or lower eight bits of the 16-bit word. 

The wide word length and 4K depth make the Am99C416 
useful as writable control store memory in mini and super­
mini computers in addition to applications using 16-bit and 
32-bit microprocessors. .' 

The Am99C416 requires a single 5-V power supply while 
operating, but can retain data with supply voltages as low 
as 2 V. All input/output levels are TIL-compatible. 
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PRODUCT SELECTOR GUIDE 

Part Number Am99C416-45 Am99C416-55 Am99C416-70 

Maximum Access Time 45 55 
(ns) 

Icc Maximum (mA) 110 110 

IS8 Maximum (mA) 25 25 

CONNECTION DIAGRAM 
Top View 
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Note: Pin 1 is marked for orientation. 
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LOGIC SYMBOL 
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Pin Names 

000 - 0015 - Data liD 
AO - All = Address Inputs 
E ~ Chip Enable 
W .. Write Enable 
~ = Output Enable 
UB = Upper Byte Control 
LB = Lower Byte Control 
VCC = + 5-V Power Supply 
VSS = Ground 

70 
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FUNCTIONAL DESCRIPTION 

Please refer to Table 1 for. Mode Selection for the Am99C416. 

E W 
H X 

L L 

L L 

L L 

L L 

L H 

L H 

L H 

L H 

L H 

H = HIGH 
L=LOW 

Inputs 

G 
X 

X 

X 

X 

X 

L 

L 

L 

L 

H 

X = Don't Care 

UB 

X 

H 

L 

H 

L 

H 

L 

H 

L 

X 

TABLE 1. MODE SELECT 

Outputs 

LB DQ1s- DQa DQ7- DQO 

X Hi-Z Hi-Z 

H Hi-Z Hi-Z 

H Data In Hi-Z 

L Hi-Z Data In 

L Data In Data In 

H Hi-Z Hi-Z 

H Data Out Hi-Z 

L Hi-Z Data Out 

L Data Out Data Out 

X Hi-Z Hi-Z 
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Mode 

Deselected, Power Down 

Deselected 

Byte-Write 

Byte-Write 

Word-Write 

Deselected 

Byte-Read 

Byte-Read 

Word-Read 

Output Not Enabled 

• 
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Am99C58 / Am99C59. 
4096 x 4 CMOS Static Random-Access Memory 

ADVANCE INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• 4096 x 4 organization 
• High Speed 

- 25 ns tAA Maximum 
- 15 ns tACS Maximum (Am99C59) 

• Separate data inputs and outputs 
• Automatic power-down when deselected (Am99C58) 
• Maximum power dissipation: 990 mW 

• Maximum standby power dissipation: 220 mW 
(Am99C58) 

• TTL-compatible inputs and outputs 
• Single + 5-V ± 1 0% power supply 
• Slim 24-pin. 300-mil DIP and 28-pin ceramic leadless 

carrier 

GENERAL DESCRIPTION 

The Am99C58 and Am99C59 are high-performance CMOS 
Static RAMs organized as 4096 words by 4 bits. They are 
manufactured using an advanced high-performance CMOS 
process that combines high speed with low-power con­
sumption and increased reliability. 

80th devices feature access times as fast as 25 ns and 
separate data inputs and outputs. The Am99C58 and 
Am99C59 operate from a single 5-V supply and all inputs 
and outputs are fully TTL-compatible. The Am99C58 pro­
vides a Chip Enable (E) function that automatically powers 
down the device when deselected. The Am99C59 provides 

a Chip Select (S) function that offers a chip select access 
time of 15 ns. 

Two inputs, E/S* and iN, are used to control the device. 
Chip Enable/Select(E/S)* selects the device for operation 
and provides for easy memory expansion. Write Enable (iN) 
controls write and read operations. The data outputs will be 
in a high-impedance state when E/S* is HIGH, or iN is 
LOW. 

The Am99C58 and Am99C59 are packaged in a slim 24-
pin, 300-mil DIP or 28-pin ceramic leadless chip carrier. 
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PRODUCT SELECTOR GUIDE 

Part Number 
Am99C58 

-25 -35 -45 -25 

Access Tlmo Max. (ns) 25 35 45 25 

Icc Max. (rnA) 180 180 180 180 
o to +70°C 

IS8 Max. (rnA) 40 40 40 -
Icc Max. (rnA) - 180 180 -

-55 to + 125°C 
IS8 Max. (rnA) - 40 40 -

CONNECTION DIAGRAMS 
Top View 
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Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 
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Am99C60 
4096 x 4 CMOS Static Random-Access Memory with Reset 

ADVANCE INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• 4096 x 4 organization 
• High Speed 

- 25 ns tAA Maximum (Commercial) 
- 35 ns tAA Maximum (Military) 

• Memory reset function per bit 
• Common data inputs and outputs 
• Automatic power-down when deselected 

• Maximum power dissipation: 990 mW 
• Maximum standby power dissipation: 220 mW 
• TIL-compatible inputs and outputs 
• Single +5-V ±10% power supply 
• Slim 24-pin, 300-mil DIP and 28-pin ceramic lead less 

carrier 

GENERAL DESCRIPTION 

The Am99C60 is a high-performance CMOS Static RAM 
organized as 4096 words by 4 bits. It is manufactured using 
an advanced high-performance CMOS process that com­
bines high speed with low-power consumption and in­
creased reliability. 

The Am99C60 offers access times as fast as 25 ns and 
features a memory reset function which allows individual, 
combination of individual, or all sections of the memory 
array to be reset to a logic LOW. 

The Am99C60 operates from a single 5-V supply and all 
inputs and outputs are fully TIL-compatible. Four inputs, E, 
W, G, and R are used to control the device. Chip Enable (E) 
selects the device for operation and automatically powers 
down the device when deselected. Write Enable (W) 
controls write and read operations. Output Enable (G) 
controls the three-state output buffers on the four common 
data inputs and outputs. Reset (R) controls the reset 
function. 

The Am99C60 is packaged in a slim 24-pin. aOO-mii DIP or 
2B-pin ceramic leadless chip carrier. 
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PRODUCT SELECTOR GUIDE 

Am99C60 
Part Number 

-25 -35 

Access Time Max. (n8) 25 35 

Icc Max. (rnA) 180 180 
o to +70°C ISB Max. (rnA) 40 40 

Icc Max. (rnA) - 180 
-55 to + 125°C ISB Max. (rnA) 40 
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CONNECTION DIAGRAMS 
Top View 
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Note: Pin 1 is marked for orientation. 
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FUNCTIONAL DESCRIPTION 

Please refer to Table 1 for Mode Selection for the Am99C60. 

E W 
H X 

L H 

L H 

L L 

L H 

L H 

H = HIGH 
L=LOW 

Inputs 

G R 
X X 

H L 

H L 

X H 

L H 

H H 

X = Don't Care 
NA = Not Applicable 
Z = High Impedance 

TABLE 1. MODE SELECT 

Data 
Data Inputs Outputs Mode 

X Hi-Z Not Enabled 

L Hi-Z Reset for any DO that is LOW 

H Hi-Z No Reset for any DO that is HIGH 

Data Hi-Z Write 

N/A Data Out Read 

N/A Hi-Z Output Not Enabled 
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Am99C641 
65,536 x 1 Static Read/Write Random-Access Memory 

PRELIMINARY 

DISTINCTIVE CHARACTERISTICS 

• High-performance CMOS circuit design and process 
• High Speed - access times as fast as 25 ns 
• Single 5-V ±10% power-supply operation 
• Low power - 715 mW active 

110 mW TIL - Standby 

• 2 V data retention for battery back up applications 
• Fully static - no clocks or timing signals required 
• Standard 22-pin slim (0.300 inch) DIP, (plastic and 

ceramic), and 22-pin rectangular ceramic lead less chip 
carriers. 

GENERAL DESCRIPTION 

The Am99C641 is a high-performance, Static CMOS, read! 
write random-access memory organized as 65,536 words 
with 1 bit per word. The Am99C641 features single 5-V 
operation with automatic power-down capability. All inputs 
and outputs are fully TIL-compatible. There are separate 
data input and output pins which, along with the two control 

signals CE and WE, provide ease of expansion in large 
memory-array applications. 

In addition to low TIL-level standby power, this device 
offers a low CMOS-level standby power of 77 mW and a 
low data retention current of 4 mA with Vee at 2 V. 

BLOCK DIAGRAM 
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PRODUCT SELECTOR GUIDE 

Part Number Am99C641-25 

Maximum Access 
25 Time (ns) 

Temperature 
C M Range (Note 1) 

Supply Voltage 
Tolerance (rnA): 

IDD1 Max. 130 -
ISB Max. 20 -
ISBC Max. 14 -
IDDR Max. 4 -

Notes: 1. C = Commercial (0 to + 70°C) 
2. M = Military (-55 to + 125°C) 

Am99C641-35 Am99C641-45 

35 45 

C M C M 

110 - 90 90 

20 - 20 20 

14 - 14 16 

4 - 4 4 

LIBERTY CHIP is a trademark of Advanced Micro Devices. Inc. 
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CONNECTION DIAGRAMS 
Top View 
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Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

Address Designators 
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LS002620 

Vcc = Power Supply 
Vss = Ground 
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ORDERING INFORMATION 
Standard Products 

AMD products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

AM99C641 

i .... _____ E. OPTIONAL PROCESSING 
Blank" Standard processing 

B .. Burn-in 

'-----------0. TEMPERATURE RANGE 
C .. Commercial (0 to + 70·C) 
E" Extended Commercial (-55 to + 125·C) 

'-------------C. PACKAGE TYPE 
P :0 22-Pin Slim Plastic DIP (PD3022*) 
0 .. 22-Pin Slim Ceramic DIP (CD3022*) 
L .. 22-Pin Rectangular Ceramic Leadless Chip 

Carrier (CLR022*) 

'------------------B. SPEED OPTION 
25=25n5 

'---A. DEVICE NUMBER/DESCRIPTION 
Am99C641 
64K x 1 CMOS Static R/W RAM 

* Military or Limited Military temperature range products are 
"NPL" (Non-Compliant Products List) or Non-MIL-STD-883C· 
Compliant products only. 

Valid Combinations 

AM99C641-25, 
AM99C641-35 

AM99C641-45, 
AM99C641-55, 
AM99C641-70 

PC, PCB, DC, DCB, 
LC, LCB 

PC, PCB, DC, DCB, 
DE, DEB, LC, 
LCB, LE, LEB 

*Preliminary. Subject to Change. 

35 .. 35 ns 
45 = 45 ns 
55:0 55 ns 
70 = 70 ns 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid combina­
tions, to check on newly released combinations, and to obtain 
additional data on AMD's standard military grade products. 
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ORDERING INFORMATION 
APL and CPL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL·STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, 
solderability, or surface treatment exceptions to those specifications. The order number (Valid Combination) is formed 
by a combination of: 

APL Products: A. Device Number CPL Products: A. Device Number 

A 
P 
L 

C 
P 
L 

B. Speed Option (if applicable) B. Speed Option (if applicable) 
C. Device Class C. Package Type 
D. Package Type D. Temperature Range 
E. Lead Finish E. CPL Status 

AM99C641 

APL Products 

WL=T E. LEAD ANISH 
. A = Hot Solder DIP 

D. PACKAGE TYPE 
W = 22-Pin Slim Ceramic DIP (CD3022") 

'--------------C. DEVICE CLASS 
IB = Class B 

~----------------B. SPEED OPTION 
45 = 45 ns 
55 = 55 ns 
70 = 70 ns 

'--A. DEVICE NUMBER/DESCRIPTION 
Am99C641 

AM99C641 

64K x 1 CMOS Static R/W RAM 

CPL Products 

ML=i E. CPL STATUS 
C = CPL Certified 

D. TEMPERATURE RANGE 
M = Military (-55 to + 125°C) 

'-------------C. PACKAGE TYPE 
L = 22-Pin Rectangular Ceramic Leadless Chip 

Carrier (CLR022") 

'-----------------B. SPEED OPTION 
45 = 45 ns 
55 = 55 ns 
70 = 70 ns 

- A. DEVICE NUMBER/DESCRIPTION 
Am99C641 
64K x 1 CMOS Static R/W RAM 

Valid Combinations 

AM99C641-45, 
AM99C641-55, IBWA 
AM99C641-70, 

AM99C641-45, 
AM99C641-55, ILMC 
AM99C641-70 

"Preliminary. Subject to Change. 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid combina­
tions or to check for newly released valid combinations. 
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PIN DESCRIPTION 

AO-A15 Address (Inputs) 
The Address input lines select the RAM location to be read 
or written. 

CE Chip Enable (Input, Active LOW) 
The Chip Enable selects the memory device. WE is ignored 
when CE is HIGH. ' 

WE Write Enable (Input, Active LOW) 
When WE is LOW and CE is LOW, data will be written into 
the location specified on the Address pins. When WE is 
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HIGH and CE is LOW, data will be read out and placed on 
the DOUT pin. 

DIN Data Input 
This pin is used for entering data during write operations. 

DOUT Data Output (Three-State) 
This pin is three-state during write operations. It becomes 
active when CE is LOW and WE is HIGH. 

Vee Power Supply 

Vss Ground 

• 



ABSOLUTE MAXIMUM RATINGS (Note 1 *) OPERATING RANGES (Note 2*) 
Storage Temperature Commercial (C) Devices 

Ceramic Packages ............................. -65 to + 150°C Temperature (T A) .......•.•...••••.•••..•.......... 0 to + 70°C 
Plastic Packages ............................... -55 to + 125°C Supply Voltage (Vce> ......................... 4.5 to + 5.5 V 

Ambient Temperature with Power Applied 
Extended Commercial (E) and Military (M) Devices 

Ceramic Packages ............................. -55 to + 125°C 
Temperature 

Plastic Packages ................................. -10 to +85°C 
(TA-E Devices) (Tc-M Devices) .... -55 to +125°C 

DC Supply Voltage 
Supply Voltage (VCC) ....................... +4.5 to +5.5 V 

to Ground Potential Continuous ............ -0.5 to +7.0 V 
All Signal Voltages ............................... -0.5 to +7.0 V Operating ranges define those limits between which the 
DC Output Current ........................................... 20 mA functionality of the device is guaranteed. 
Power Dissipation ............................................. 1.0 W 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

* See notes following Switching Characteristics table. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Parameter Parameter Test Min. Max. Units 
Symbol Description Conditions 

VOH Output HIGH Voltage Vee" Min., 2.4 V IOH--4 mA 

VOL Output LOW Voltage Vee- Min., ' 0.4 V IOl-B mA 

V,H Input HIGH Voltage 2.2 Voo V +1.0 

V,l Input LOW Voltage .. -0.3 O.B V 

I,X Input Load Current GND ..; V,N ..; Vee 2.0 p.A 

loz Output Leakage Current GND"; VOUT"; Vee. 
~;;;'VIH 2.0 p.A 

T AA - 25/35 ns 60.0 

100 Static Operating Supply Current '~";Vll; . TAA = 45 ns 50.0 mA 110-0 mA 
.' T AA - 55/70 ns 50.0 

. Cycle - Min.; 
TAA- 25 ns 130.0 

.' TAA - 35 ns 110.0 Dy.~amiC . Operatin~ Supply Cu~re~t Duty-100%; 
1001 ~";VIL: mA 

TAA-45 ns 90.0 
,.:( 110-0 mA 

TAA - 55/70 ns 90.0 

ISS 
..... 

~-VIH 20.0 mA 
... ~;;;'Vee -0.2 V Com'l. 14.0 

Isse Standby Power Supply Current V,N ;;;. Vee -0.2 V mA 
or";0.2 V Mil. 16.0 

CAPACITANCE* 

Parameter Parameter Test Min. Max. Units 
Symbol Description Conditions 

C, Input Capacitance f-1 MHz. 6.0 V,N -0 V pF 
Co Output Capacitance VOUT-O V 7.0 

* These capacitances are not 100% tested. but are evaluated at initial characterization and at any time the product is modified where 
capacitance may be affected. 
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KEY TO SWITCHING WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILL BE 
STEADY STEADY ----- MAY CHANGE 

WILLBE 
CHANGING FROM H TO L 
FROM H TO L 

lIfIIJ MAY CHANGE 
WILL BE 
CHANGING 

FROM L TOH FROM L TOH 

-- DON'T CARE: CHANGING: 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF"STATE 

KSOOOO10 

SWITCHING TEST CIRCUITS 

vee Vee 
9 

4 >- 480 n .> 
480 n 

DATA 4 DATA 
: 

OUT OUT 

> ::= 30 pF 255 n ~ =~ 5 pF 255 n :~ . • 
-== -== 

TC003161 TC003171 

Test Load A Test Load B 
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SWITCHING TEST WAVEFORM 

Data-Retention Mode 

Vee 
4.5 V.) 

'\ ) 1'.4.5V 

VOR 

q~~ 
ct ~\\\V k0

2V - ~~ 
k0

2V 

\\\\\\\ 

WF021431 

Low VCC Data Retention Characteristics 

Parameter Parameter Test 
Symbol Description Conditions Min. Max. Units 

VOR vee for Data Retention "CE;;;. Vcc -0.2 V 2.0 V 

IOOOR Data Retention Current VCC-2.O V 4.0 mA 

\cDR Chip Deselect to Data Retention Time See waveform 0 ns 
(Note 1) (Note 2) 

tR Operating Recovery Time tRC ns 
(Note 1) 

Notes: 1. Parameter not tested. guaranteed by design. 
2. Waveforms shown are not actual and may vary in use. 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 1) 
(Table continued on next page) -'. ~ - -' ,-"'-

. -
.-

Parameter Symbol Parameter Device 
No. Description Number Min. Max. Units 

STD ALT 

Read Cycles One and Two 
Am99C641-25 25 

Am99C641-35 35 

1 tELQV tACS Chip Enable Access Time Am99C641-45 45 ns 

Am99C641-55 " 55 

Am99C641-70 " 70 

Am99C641-25 25 

Am99C641-35 35 

2 tAVAV IRC Read Cycle Time Am99C641-45 45 ns 
". 

Am99C641-55 55 

Am99C641-70 70 

Am9,9C641-25 25 
I Am99C641-35 35 

3 tAVQV tM Address Access Time Am99C641-45 45 ns 

Am99C641-55 55 

Am99C641-70 70 

Am99C641-25 3 
4 tAXQX toH Output Hold After Address ns 

All others 5 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 1) (Cont'd.) 

Parameter Symbol Parameter Device 
No. . Description Number 

Min . ' Max. Units 
STD ALT 

Chip Enable to Output Active Am99C641-25 3 
5 tELQX tLZ ns (Note 7) All others 5 

Am99C641-25 0 15 

Am99C641-35 0 15 

6 tEHQZ tHZ 
Chip Disable to Output Disable Am99C641-45 0 15 ns (Note 7) 

Am99C641-55 0 20 

Am99C641-70 0 20 

7 tEUCCH tpu Chip Enable to Power Up (Note 3) All versions 0 ns 

Am99C641-25 0 25 

Am99C641-35 0 35 

8 tEHICCL tpo 
Chip Disable to Power Down Am99C641-45 0 45 - ns (Note 3) 

Am99C641-55 0 55 

Am99C641-70 0 70 

Write Cycle 1 

Am99C641-25 25 

Am99C641-35 35 

9 tAV~V TWC Write Cycle Time Am99C641-45 45 ns 

Am99C641-55 55 

Am99C641-70 70 

Am99C641-25 20 

Am99C641-35 25 

10 tWLWH twp Write Pulse Width (Note 5) Am99C641-45 25 ns 

Am99C641-55 30 

Am99C641-70 40 

Am99C641-25 25 

Am99C641-35 35 

11 tELWH lew 
Chip Enable to End of Write Am99C641-45 40 ns (Note 5) 

Am99C641-55 50 

Am99C641-70 65 • Am99C641-25 20 

Am99C641-35 25 

12 tOVWH tow Data Setup to End of Write Am99C641-45 25 ns 

Am99C641-55 30 

Am99C641-70 30 

13 tWHOX tOH Data Hold After End of Write All Versions 0 ns 

Am99C641-25 20 

Am99C641-35 30 

14 tAVWH tAW 
Address Setup to End of Write Am99C641-45 40 ns (Note 5) 

Am99C641-55 50 

Am99C641-70 65 

15 tAVWL tAS Address Setup to Beginning of Write All Versions 0 ns 

16 tWHAX tWA Address Hold After End of Write All Versions 0 ns 

Am99C641-25 0 10 

Am99C641-35 0 15 

17 twLQZ twz 
Write Enable to Output Disable Am99C641-45 0 20 ns (Notes 6 & 7) 

Am99C641-55 0 25 

Am99C641-70 0 30 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 1) (Cont'd.) 

Parameter Symbol Parameter Device 
No. 

Description Number Min. Max. Units 
STD ALT 

Am99C641-25 0 20 

Am99C641-35 0 20 

18 twHQX tow 
Output Active After End of Write Am99C641-45 0 25 ns (Notes 6 & 7) 

Am99C641-55 0 30 

Am99C641-70 0 40 

Write Cycle Two 

Am99C641-25 25 

Am99C641-35 35 

19 tAVAV twc Write Cycle Time Am99C641-45 45 ns 

Am99C641-55 55 

Am99C641-70 70 
, 

Am99C641-25 20 

Am99C641-35 25 

20 tWLEH twp Write Pulse Width (Note 5) Am99C641-45 25 ns 

Am99C641-55 30 

Am99C641-70 30 

Am99C641-25 25 

Am99C641-35 35 

21 tELEH tcw 
Chip Enable to End of Write Am99C641-45 40 ns (Note 5) 

Am99C641-55 50 

Am99C641-70 65 

Am99C641-25 20 

Am99C641-35 25 

22 tOVEH tow Data Setup to End of Write Am99C641-45 25 ns 

Am99C641-55 30 

Am99C641-70 30 

23 tEHOX tOH Data Hold After End of Write All Versions 0 ns 

Am99C641-25 20 

Am99C641-35 30 

24 tAVEH tAW 
Address Setup to End of Write Am99C641-45 40 ns (Note 5) 

Am99C641-55 50 

Am99C641-70 60 

25 tAVEL tAS Address Setup to Beginning of Write All Versions 0 ns 

26 tEHAX twA Address Hold After End of Write All Versions 0 ns 

Am99C641-25 0 10 

Am99C641-35 0 15 

27 twLQZ twz 
Write Enable to Output Disable, Am99C641-45 0 20 ns (Notes 6 & 7) 

Am99C641-55 I 0 25 

Am99C641-70 0 30 

28 t-r Input Rise and Fall Times All Versions 3 50 ns 

Notes·: 
1. Absolute Maximum Ratings are intended for user guidelines and are not tested. 
2. For test and correlation purposes, ambient temperature is defined as the stabilized case temperature. 
3. Parameter not tested-guaranteed by characterization. 
4. Test conditions assume signal transition times of 5 ns or less, timing reference levels of 1.5 V, input-pulse levels of 0 to 3.0 V, and output 

loading of specified .IOLIIOH and 30-pF load capacitance. Output timing reference is 1.5 V (see Test Load A In Switching Test Circuits 
section). 

5. The internal write time of the memory is defined by the overlap of ~active and WE LOW. Both signals must be active to initiate Ii write 
and either signal can terminate a write by going inactive. The data input setup and hold timing should be referenced to the second transition 
edge of the signal that terminates the write. 

6. The minimum limit is not tested and is included for design information only. 
7. Parameter not tested, guaranteed by characterization using the load shown in Test Load B-Switching Test Circuits. Transition is measured 

± 500 mV from steady state Voltage. 
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SWITCHING WAVEFORMS (Cont'd.) 

ADDRESSES 

~ 2 

* ~~ 
----il\ 

$ $ ~ 

)[)()\)I\ DATA VALID 

I 
WF021460 

Read Cycle One 

Dour 

Icc STANDBY 

WF021470 

Read Cycle Two • 
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SWITCHING WAVEFORMS 

={~ ~9 'r ADDRESSES . . 

'{Io+--I -; )-. -

: _\\_\_\II+-:'_=~_"@===={_~ DA:VALID ir§ 
DoUT 
----------------.;~ HIGH IMPEDA~,...----

DATA UNDEFINED ~ ~ 
WF021440 

Write Cycle One 

", 

WF021451 

Write Cycle Two 
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Am99C68/ Am99CL68 
4096 x 4 CMOS Static R/W Random-Access Memory 

DISTINCTIVE CHARACTERISTICS 

• High speed - access times as fast as 45 ns 
• Fully static storage and interface circuitry 
• No clocks or timing signals required 
• Automatic power down when deselected 
• Low power dissipation: 

- Active: 660 mW Max. 

- Standby: 11 mW Max. (Am99C68) 
275 I1W Max. (Am99CL68) 

• Standard 20-pin, .300-inch dual-in-line package 
• TTL-compatible interface levels 
• 2-V data retention 

GENERAL DESCRIPTION 

The Am99C68 and Am99CL68 are high-performance 
CMOS static random- access memories. Organized as 
4096 words of 4 bits, the device operation is from a single 
+ 5-volt supply and all input/output levels are TTL compati­
ble. 

Both devices enter the standby power mode when CE is 
taken HIGH. They go into a full standby mode when, in 
addition to CE being HIGH, VIN is either greater than (Vee 

-0.2 V) or less than 0.2 V. In the full standby power mode, 
the Am99C68 draws 2 mA and the Am99CL68 draws only 
50 p.A. 

Both devices have a data retention mode which allows 
them to maintain memory when Vee is as low as 2.0 V. 

Data readout is not destructive and has the same polarity 
as data input. 

BLOCK DIAGRAM 

Ao ADDRESS 
Al BUFFERS 

A2 

A3 

A.t 
As ROW 

Ae DECODERS 

A7 
ADDRESS 

As BUFFERS 
Ag 

Al0 COLUMN 

An 
DECODERS 

CE ---------f 
WE ---------1 
Vcc_ 

GND-

STORAGE MATRIX 

128x32 128x32 128x32 

SENSE AMPLIFIERS 

DATA BUFFERS 

1/01 
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PRODUCT SELECTOR GUIDE 

Family 
Part Number 

Ordering 
Part Number 

Maximum 
Access Time 

(ns) 

ICC Max. 
(mA) 

ISB Max. 
(mA) 

ISBI Max. 
(iJA) 

ICCDR Max. 
(iJA) 

IC Devices 

I M Devices 

99C68·35 99CL68·35 

TBO" 

TBO 

TBO 

TBO 

TBO TBO 

TBO TBO 

"TBO = To Be Determined. 

CONNECTION DIAGRAM 
Top View 

A4 L ~ ::J vee (+5 V) 

A5 L 2 19 ::J A3 

A8 L 3 18 ::J A2 

A7 L 4 17 ::J A1 

AS L 5 18 ::J Ao 

A9 L 8 15 ::J 11°1 

A10 L 7 14 ::J 11°2 

A11 L S 

CE[9 
GND [ 10 

13 ::J 1/03 

12 01/04 

11 P WE 

CD009350 

Note: Pin 1 is marked for orientation. 

99C68·45 

2000 

1600 

Am99C68! Am99CL68 

99CL68·45 99C68·55 99CL68·55 99C68·70 99CL68·70 

45 55 70 

100 100 100 

120 120 120 

20 20 20 

50 2000 50 2000 50 

40 1600 40 1600 40 

LOGIC SYMBOL 

---,l .. ~WE 

--~CE 

LS002320 

Vee = + 5·V Power Supply 
GNO = Ground 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMO standard products are available in several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of: A. Device Number 

D 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

-9- i 
L.. -----E. OPTIONAL PROCESSING 

Blank" Standard processing 
B .. Burn-in 

'----------D. TEMPERATURE RANGE 
C - Commercial (0 to + 70·C) 

'--------------c. PACKAGE TYPE 
P - 20-Pin Plastic DIP (PD 020) 
D .. 20-Pin Ceramic DIP (CD 020) 

'-----------------B. SPEED OPTION 
-45 .. 45 ns 

- A. DEVICE NUMBER/DESCRIPTION 
4K x 4 CMOS Static RAMs 
Am99C6B = Standard-Power Version 
Am99CL6B = Low-Power Version 

Valid Combinations 
AM99C6B-45 

AM99CL6B-45 

I--_A_M_99_C_6_B-_55 __ ...J' DC, DCB, 

I-_A_M_9_9C_L_6_B_-5_5_--,1 PC, PCB 

AM99C68-70 

AM99CL6B-70 

-55" 55 ns 
-70-70 ns 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMO 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMO's standard military grade 
products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

AM99Cl68 -~ i 
L.. -----E. LEAD FINISH 

A = Hot Solder DIP 

'----------0. PACKAGE TYPE 
R = 20-Pin Ceramic DIP 

(CD 020) 

'--------------C. DEVICE CLASS 
/8 = Class 8 

'-------..,..-----------B. SPEED OPTION 
-45 = 45 ns 

'---A. DEVICE NUMBER/DESCRIPTION 
4K x 4 CMOS Static RAMs 
Am99C68 = Standard-Power Version 
Am99Cl68 = low-Power Version 

Valid Combinations 
AM99C68-45 . I. 

AM99Cl68-45 I 

AM99C68-55 
AM99CL68-55 I /BRA 

r--A-M-9-9C-6-8--7-0--~ 

AM99CL68-70 I 

-55 = 55 ns 
-70 = 70 ns 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 

PIN DESCRIPTION 

AO - A11 Address Line (Inputs) 
These inputs select the desired location (memory cell) that 
data is read from or written to. 

WE Write Enable (Input, Active LOW) 
This input enables data to be written into the memory 
location selected by the address when CE is active. 
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CE Chip Enable (Input, Active LOW) 
CE acts as a general enable for the part. When CE is active 
LOW and WE is HIGH, data will be read. When CE is active 
HIGH and WE is LOW, data will be written. 

1/01 -1/04 Data InlOut Bus (Bidirectional, active HIGH) 
These 110 lines provide the path for data to be read from or 
written to the selected memory cell. 

Vee +5-Volt Power Supply 

GND O-Volt Ground 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature Commercial (C) Devices 

Ceramic DIPs ................................... -65 to +150°C Temperature (T A) .................................. 0 to + 70°C 
Plastic DIPs ..................................... -55 to + 150°C Supply Voltage (Vee) .................... +4.75 to +5.25 V 

Ambient Temperature Military (M) Devices 
with Power Applied Temperature (TA) ............................. -55 to +125°C 
Ceramic DIPs ................................. -55 to + 125°C Supply Voltage (Vee) .................... +4.50 to.+5.50 V 
Plastic DIPs ...................................... -10 to +85°C 

Supply Voltage 
Operating ranges define those limits between which the with Respect to Ground ..................... -0.5 to + 7.0 V 

All Signal Voltages functionality of the device is guaranteed. 

with Respect to Ground ..................... -0.5 to + 7.0 V 
DC Output Short-Circuit Current. into 

Outputs (Note 1) ........ ; ................................. 25 rnA 

Notes: 1. Not more than one output should be shorted at 
a time. Duration of the short-circuit test should 
not exceed one second. 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified (Note 4) 

Parameter Parameter Test 
Symbol Description Conditions Min. Max. Units 

10H Output HIGH Current VOH = 2.4 V. -4.0 rnA 
Vee = 4.5 V 

C Devices 8.0 
10L Output LOW Current VOL = 0.4 V mA 

M Devices 8.0 

VIH Input HIGH Voltage 2.2 6.0 V 

VIL Input LOW Voltage (Note 3) -0.5 0.8 V 

IIX Input Load Current GND~VI~VeC -5.0 5.0 p.A 

10Z Output Leakage Current GND ~ Vo ~ Vee. -5.0 5.0 p.A 
Output Disabled 

Max. Vee. C Devices 100.0 
lee 

Vee Operating CE~VIL rnA 
Supply Current Output Open. 

M Devices 120.0 
Max. Frequency 

IS8 
Automatic Power-Down Max. Vee. 20.0 rnA 
Current (CE~VIH) 

Full Standby CE~VIH. Am99C68 2.000 
IS81 Power Supply VIN ~ (Vee -0.2 V) p.A 

Current or ~0.2 V Am99CL68 50.0 
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CAPACITANCE 

Parameter 
Symbol 

CliO 

Parameter 
Description 

Test 
Conditions 

Input Capacitance Test Frequency = 1.0 MHz, 
T A = 25°C, All pins 

Input/Output at 0 V, Vee =5 V ' 
Capacitance (Note 7) 

Min. Max. Units 

6.0 
pF 

7.0 

Notes*: 1. Test conditions assume signal transition times of 5 ns or less, timing reference levels of 1.5 V, input pulse levels of 0 to 
3.0 V, and output loading of the specified IOL/IOH and 30-pF load capacitance. Output timing reference is 1.5 V. 

2. The internal write time of the memory is defined by the overlap of CE LOW and WE LOW. 80th signals must be LOW to 
initiate a write and either signal can terminate a write by going HIGH. The data input setup and hold timing should be 
referenced to the rising edge of the signal that terminates the write. 

3. VIL voltages of less than -0.5 V on the I/O pins will cause the output current to exceed the maximun rating. -O.1-V and 
-3.0-V pulses can be tolerated for up to 50 ns and 10 ns . respectively. 

4. For test and correlation purposes, ambient temperature is defined as the stabilized case temperature. 
5. At any given temperature and voltage condition, tHZ is less than tLZ and twz is less than tow for all devices. Transition 

is measured from the inputs at 1.5 V to the outputs at 1.0 V, and 0.9 V using the load shown in Test Circuit 8 (see 
Switching Test Circuits). CL = 5 pF. 

6. The minimum limit is not tested and is included as user-guidelines only. 
7. These parameters are not tested, but are guaranteed by characterization. 

* Notes listed also correspond to references made in Switching Characteristics table. 

DATA 
OUT 

KEY TO SWITCHING WAVEFORMS 

Vee 
c 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILL BE 
STEADY STEADY ----- MAY CHANGE WILLBE 

FROM H TO L CHANGING 
FROM H TO L 

.- MAY CHANGE 
WILL BE 
CHANGING FROML TOH 
FROM L TOH 

-- DON'T CARE; CHANGING; 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF" STATE 

KSOOOO10 

SWITCHING TEST CIRCUITS 

510 n 
DATA 
OUT 

Vee 
) 

510 n 

30 pF 
_ .... (INCLUDING 300 n : 
TSCOPEAND 

~ __ ... JIG) 

300 n .~ 
~ f 5 pF 

~ 
'----...... 

~ 
TC003360 TC003370 

A. Output Load B. Output Load for tHZ, tLZ, tow, twz 
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Data Retention Characteristics 

Parameter Parameter Test 
Symbol Description Conditions Min. Max. Units 

VOR VCC for Data Retention 2.0 V 

Data Retention CS~ I Am99C68 1600 
ICCOR p.A 

Current Vcc -0.2 V I Am99CL68 40 

Chip Deselect 
tCOR to Data Retention 0 ns 

Time (Note 1) VIN ~ (VCC -0.2 V) or < 0.2 V 

Operation 
tR Recovery tRC ns 

Time (Note 1) 

~c UV ~ V~ ~ UV j=0A.ARETENT1ONIIODe =t 
t- tcDR ~-I 

CE '7:WIIfl"'"'"'"'"'''''''''''''''V-
1H
-''''''' V

OR I,.--V-IH~~~~~~~~~~ 

Data Retention Waveform (Note 2) 

Notes: 1. Parameter is not tested, but is guaranteed by design. 
2. Waveforms shown are not actual and may vary in use. 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 1 ) 

Am99C68·35 Am99C68·45 Am99C68·55 Am99C68·70 
Am99CL68·35 Am99CL68·45 Am99CL68·55 Am99CL68·70 

Parameter Parameter Parameter 
No. Symbol Description Min. Max. Min. Max. Min. Max. Min. Max. Units 

READ CYCLE 

1 tRC 
Address. Valid to Address Do Not Care 

TBD" 45 55 70 ns Time (Read Cycle Time) 

2 tAA 
Address Valid to Data-Out Valid Delay TBD 45 55 70 ns (Address Access Time) 

3 tACS 
Chip Enable LOW to Data-Out Valid TBD 45 55 70 ns (Chip Enable Access Time) 

4 tLZ 
Chip Enable LOW to Data-Out On 

TBD 5 5 5 ns (Note 5) 

5 tHZ 
Chip Enable HIGH to Data-Out Off TBD 0 20 0 25 0 30 ns (Notes 5 & 6) 

6 tOH 
Address Unknown to Data-Out TBD 5 5 5 ns Unknown Time 

7 tpo 
Chip Enable HIGH to Power-Down TBD 45 55 70 ns Delay (Note 7) 

8 tpu 
Chip Enable LOW to Power-On Delay 

TBD 0 0 0 ns (Note 7) 

WRITE CYCLE 

9 twc 
Address Valid to Address Do Not Care 

TBD 40 50 60 ns (Write Cycle Time) 

10 twp 
Write Enable LOW to Write Enable 

TBD 35 45 60 ns HIGH (Note 2) 

11 tWR 
Write Enable HIGH to Address Do Not 

0 0 0 ns Care 

12 twz 
Write Enable LOW to Output in High Z TBD 0 20 0 25 0 30 ns (Notes 5 & 6) 

13 tow Data In Valid to Write Enable HIGH TBD 15 20 30 ns 

14 tOH Data Hold Time TBD 3 3 3 ns 

15 tAS Address Valid to Write Enable LOW 0 0 0 ns 

16 tcw 
Chip Enable LOW to Write Enable TBD 35 45 60 ns HIGH (Note 2) 

17 tow 
Write Enable HIGH to Output In Low Z TBD 5 5 5 ns (Note 5) 

18 tAW Address Valid to End of Write TBD 35 45 60 ns 

Notes: See notes following DC Characteristics table. 
'TBD = To Be Determined. 
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SWITCHING WAVEFORMS (Cont'd.) 

ADDRESS ~~I ~:: ~~~C~~~~ 

DA':rAvo_~ ____ ~-~-~:-:_-~=_-~=_-~=-_~-_-H~-_=~·t_A_A __ ~:-~-I--------~'I~ ________________________________________ __ 
... PREVIOUS DATA VALID ~ DATA VALID 

WF020860 

Read Cycle No. 1 - WE HIGH, CE LOW 

~------------tRC-------------I 

CE ~\ jll ~-------------

~-----IACS-------i 
_IHZ_ 

tLZ--j HIGH 

DATAVO ____ +-__ ..:H.::.:IG::.H:..:IM:::P:.:E;:,DA::::NN::CC,~EE---~ 11'1r~)X"'(r~r"~X?r'X:Xl\.jX"'(I'~-;t DATA VALID ' IMPEDANCE 
~v~ ~~ ______________________ ~~ ___ /'I 

ICC 

\-

• 
f-tpC-j 

WF020870 

Read Cycle No. 2 -- WE HIGH, Address Valid Prior to CE Transition to LOW 
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SWITCHING WAVEFORMS 

twe 

ADDRESS -~t ~E -
tcw 

\\ I\.\~( .,"-/111. '1 1// / / / /J 
tAW twR-

tAS I twp 
I 
\\\~t ""J'{. 

J 

~tow-I--tOH-

DATA IN ~~ VALID )~ 

I--twz ~tow 
DATAOUT----------------D-At-A-U-N-D-E-FI-N-ED--------------=;~I----H-'-GH __ 'M_P_E_OA_N_C_E_· ___ ·~l:=========== 

WF020881 

Write Cycle No. 1 - WE Controlled, CE Active Prior to WE 

~-----------------------twe----------------------~ 

ADDRESS 

~------------------tcw------------------~ 

~------------------tAW--------------------r--

~-----twP------~ 

DATA IN 

HIGH IMPEDANCE 
DATA OUT DATA UNDEFINED 

WF020891 

Write Cycle No. 2 - CE Controlled 

. Note: If CE goes HIGH simultaneously with WE HIGH, the output remains in a high-impedance state. 

4-288 



Am99C88/ Am99CL88 
8K x 8 CMOS Static Random-Access Memory 

DISTINCTIVE CHARACTERISTICS 

• High speed - access times 70/100/120/150 ns 
• Low-power requirements: 

- Am99C88 
Operating: 330 mW Max. 
Standy: 16.5 mW Max. 

- Am99CL88 
Operating: 220 mW Max. 
Standby: 550 /lW Max. 

• Battery backed-up operation (2 V data retention) 
• Fully static storage and interface (no clocks or timing 

signals required) 
• TTL compatible interface levels 
• Industry standard package (28-pin 0.6 in dual-in-line) 
• Two chip enables (E1 and E2) for ease of expansion and 

automatic power down 
• Pin compatible with 2764 type programmable ROM 

GENERAL DESCRIPTION 

The Am99C88/ Am99CL88 is a high-performance, low pow­
er CMOS static RAM organized as 8192 words of 8 bits 
each. In addition to 13 address inputs and 8 common data 
inputs and outputs, the device utilizes 4 control pins. Two of 
them, E1 and E2, perform chip enable functions and 
automatically power down the device when proper polarity 
of logic levels are applied. The other control pins, G and W, 
facilitate read and write operations, respectively. These 

control inputs, along with three-state data inputs/outputs, 
allow similar devices to be connected to a common bus. 

The data read out is non-destructive and has the same 
polarity as the data stored. The data is retained by the device 
even at Voo as low as 2 V. Am99C88/ Am99CL88 requires a 
single 5 V power supply and dissipates 330 mW/220 mW 
maximum in operating mode and 16.5 mW/550 /lW maxi­
mum in standby mode. The devices are packaged in industry­
standard, 28-pin, O.6-inch wide dual·in-line packages. 

BLOCK DIAGRAM 

'I--+-C~~:::::::j 

'1 --t---c~+---t 

.. --t---{)--t---i 

., --+-C~=F--I 

AI --+-i:~+----i 

'I--+-C~~:::::::j 

DO, -----.----1 
""'---1---1 
""'---1---1 
DO, -----i-----i 

00. ---i-----i 
00.---1---1 
""'---1---1 
00. ---f---..-! 

w -----.---<4"""'"'\ 

f, -i>":jf""}..1-----
I, 

80005871 

Rev. Amendment 
C 10 
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PRODUCT SELECTOR GUIDE 

Am99CS88 Am99C88 Am99CL88 

-70 -10 -12 -15 -20 -70 -10 -12 -15 -20 -70 -10 -12 -15 

Access Time Max (ns) 70 100 120 150 200 70 100 120 150 200 70 100 120 150 

1001 Max (rnA) - - - - - 60 60 60 60 - 40 40 40 40 

158 Max (rnA) - - - - - 5 5 5 5 - 1 1 1 1 
o to 70°C 

1581,2 Max (/lA) - - - - - 3000 3000 3000 3000 - 100 100 100 100 

100R 2 V (MA) - - - - - 1000 1000 1000 1000 - 50 50 50 50 

1001 Max. (rnA) 60 60 60 60 60 60 60 60 60 60 - - - -
IS8 Max. (rnA) 10 10 10 10 10 5 5 5 5 5 - - - -

-55 to + 125°C 
IS81,2 Max. (/lA) 10000 10000 10000 10000 10000 5000 5000 5000 5000 5000 - - - -
100R 2 V (/lA) 5000 5000 5000 5000 5000 1000 1000 1000 1000 1000 - - - -

CONNECTION DIAGRAMS 

Top View 

HC C~:J Voo (+5V) 

> 

.. ~ i , I. ,J' 
A'2 C 2 27 :::J w c ------_ .... 
A7 C 3 26 ::J E2 ~'?999~~t;J > 
~ C 4 25 ::J Aa At pi 2t~ A. 

As C 5 24 ::J Ae As Pi 2I~ At 

,A4 C 8 23 :::J An A. p7 Z7~ An 

A3 C 7 22 ::J G Al Pi ZIe; NC 

A2 C 8 2, ::J A,O AZ De zs[J ii 

A, C 9 20 ::J e, 
A, P'O z.~ A,o 

Ao C 10 ,9 ::J 008 
Ao p" Zle; E, 

DO, C 11 '8 ::J D~ 
NC p'z Z2~ 00. 

002 C 12 17 ::J DOa 
00, ;tJ13,. 15 ,. 17 11 " 20

2'r; Dar 
003 C ,3 16 ::J DOs 

~ 
Vss C 14 ,5 ::J D04 

8' 8' ; !i g 8 8 
CD009132 CD009124 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL ADDRESS DESIGNATORS 

1 1 1 1 Pin Number 
External Internal DIP Package 

~ AO E, E2 G W 00, ~ A9 AXo 24 --- A, 002 ~ A3 AX1 7 --- A2 003 ~ A4 AX2 6 --- A3 004 ~ 
As AX3 5 --- A4 005 ~ 
A6 AX4 4 

--+ A5 ~ 
A7 AXs 3 

OOs A12 AX6 2 --- AS 007 ~ As AX7 25 
--+ A7 ooe ~ A11 AYo 23 
--+ AS' A10 AY1 21 
--+ Ag Ao AY2 10 
--+ A10 A1 AY3 9 

--+ All A2 AY4 8 

----+ A'2 

LS002181 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number . 

. B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

i 
1... -----E. OPTIONAL PROCESSING 

Blank'" Standard Processing 
B" Burn-in 

'----------D. TEMPERATURE RANGE 
C = Commercial (0 to + 70°C) 
E = Extended Commercial (-55 to + 125°C) 

~-------------C.PACKAGETYPE 
0= 28-Pin Sidebrazed Ceramic DIP (SO 028) 
L = 32-Pin Rectangular Ceramic Leadless. 

Chip Carrier (CLR032) 

'------------------8. SPEED OPTION 
70 =70 ns 
10 = 100 ns 
12 = 120 ns 
15 = 150 ns 
20 = 200 ns 

'---- A. DEVICE NUMBER/DESCRIPTION 
Am99C88 

AM99C88-70 
AM99C88-10 
AM99C88-12 
AM99C88-15 

AM99C88-20 

AM99CL88-70 
AM99CL88-10 
AM99CL88-12 
AM99CL88-15 

8K x 8 CMOS Static Random-Access Memory 
Am99CL88 . 
Low-Power 8K x 8 CMOS Static Random-Access Memory 

Valid Combinations 

DC, DCB, LC, LCB 
DE, DEB, LE, LEB 

DE, DEB, 
LE, LEB 

DC, DCB, LC, LCB 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMO 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMO's standard military 
grade products. 
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ORDERING INFORMATION 
APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL·STD·883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL·STD·88SC, but are inherently non·compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

M99 88 .1Q.. i .... ___ 11..._-_-_-_-_-_-_-_-_-_: ::::S: .. 
x - 28-Pin Sidebrazed Ceramic DIP (SO 028) 
U - 32-Pin Rectangular Ceramic Leadless Chip 

Carrier (CLR032) 

...... -----------C. DEVICE CLASS 
IB - Class B 

...... ---------------B. SPEED OPTION 
70 -70 ns 
10 -10 ns 
12 -120 ns 

15 -150 ns 
20 - 200 ns 

- A. DEVICE NUMBER/DESCRIPTION 
Am99C88 (and Am99CS88) 

AM99CS88-70 

AM99CS88-10 

AM99CS88-12 

AM99CS88-15 

AM99CS88-20 

AM99C88-70 

AM99C88-10 

AM99C88-12 

AM99C88-15 

Am99C88-20 

8K x 8 CMOS Static Random-Access Memory 

Valid Combinations 

/BXC, 
IBUC 

/BXC, 
IBUC 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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PIN DESCRIPTION 

AO - A12 Address (Inputs) 
The 13 address inputs select one of the 8192 8·bit words in 
the RAM. 

E1 Chip Enable1 (Input) 

E2 Chip Enable2 (Input) 
E1 is active LOW and E2 is active HIGH. The device can be 
accessed only when both Chip Enables are active. If either 
Chip Enable is not active, the device is deselected and wi" 
be in a standby power mode. The DO port will be in a high· 
impedance state. 

W Write Enable (Input) 
W controls read and write operations. When W is HIGH and 
G is LOW, data wi" be output at the DO port. When W is 
LOW, data present on the DO port will be written into the 
selected memory location. 

FUNCTIONAL DESCRIPTION 

Please refer to Table 1 for summary of Mode Select. 

G Output Enable (Input) 
G controls the state of the outputs in conjunction with Chip 
Enable and W. 

DQ1 - DQs Data Input/Data Output Ports 
Eight bidirectional ports used to write into or read data from 
the RAM. 

Voo Power Supply + 5 Volts 

VSS Ground 

TABLE 1. MODE SELECT 

E1 E2 W G Output Supply Current Mode 

H X X X Hi·Z ISB,lSBl Not Selected 

X L X X Hi·Z ISB, ISB2 Not Selected 

L H H H Hi·Z 100,1001 Output Disabled 

H H L DOUT 100,1001 Read 

L H L X Hi·Z 100,1001 Write 

H=HIGH 
L=LOW 
X - Don't Care 
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ABSOLUTE MAXIMUM RATINGS (Note 1) OPERATING RANGES (Note 2) 

Supply Voltage .................................... -0.5. to + 7.0 V Commercial (C) Devices 
All Signal Voltages ............................... -0.5 to + 7.0 V Supply Voltage .................................... +4.5 to +5.5 V 
DC Output Current ........................................... 20 mA Temperature ............................................ 0 to + 70°C 
Power Dissipation Military (M) Devices* 

Cerdip Packages ............................................ 1.0 W Supply Voltage .................................... + 4.5 to + 5.5 V 
Plastic Packages ............................................ 1.0 W Temperature ........................................ -55 to + 125°C 

Ambient Temperature with Power Applied 
Cerdip Packages ............................... -55 to + 125°C 

Operating ranges define those limits between which the Plastic Packages ................................. -10 .to +85°C 
Storage Temperature functionality and parameters of the device are guaranteed. 

Cerdip Packages ............................... -65 to + 150°C *Military product 100% tested at TC = + 25°C, + 125°C, 
Plastic Packages ............................... -55 to + 125°C and -55°C. 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Am99CS88 Am99C88 Am99CL88 
Parameter Parameter 

Symbol Description Test Conditions Min. Max. Min. Max. Min. Max. Units 

10H Output HIGH Current VOH = 2.4 V Voo = 4.5 V -2 -2 -2 mA 

10L Output LOW Current VOL = 0.4 V 4 4 4 mA 

VIH Input HIGH Voltage 2.2 Voo 2.2 Voo 2.2 Voo V + 1.0 + 1.0 + 1.0 

VIL Input LOW Voltage -0.3 0.6 -0.3 0.6 -0.3 0.6 V 

IIX Input Load Current GND < VIN < Voo 2 2 2 }J.A 

10Z Output Leakage Current GND < VOU'L < Voo E1 > VIH or 
E2 < VIL or G > VIH 

2 2 2 }J.A 

E1 <VIL 
100 Operating Supply Current E2>VIH 60 60 40 mA 

11/0=0 mA 

1001 Average Operating Supply Current 
9,ycle = Min., Duty = 100% 
E1 < VIL, E2 > VIH, 60 60 40 mA 
11/0=0 mA 

ISB E1 = VIH or E2 = VIL 10 5 1 mA 

E1>Voo-0.2 V, COM'L ---=--- ~ r-1QL ISB1 E2>VOO-0.2 V }J.A 
Standby Power Supply Current, or E2<0.2 V MIL 10000 5000 -

COM'L 3000 100 
ISB2 E2<0.2 V - - f--- }J.A 

MIL 10000 5000 -

*See the last page of this spec for Group A Subgroup Testing information. 

CAPACITANCE 

Am99CS88 Am99C88 Am99CL88 
Parameter Parameter 

Symbol Description Test Conditions Min. Max. Min. Max. Min. Max. Units 

CI Input Capacitance I VIN = 0 V 6 6 6 pF 
f= 1 MHz J Vila =0 V ClIO Input/Output Capacitance 8 8 8 pF 

Notes: These parameters are not 100% tested, but are evaluated at initial characterisation and at any time the design is modified where 
capacitance may be affected. 
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SWITCHING TEST CIRCUITS 

Vcc VCC 

c ~ 

DATA IIGOO DATA IIGOO 

OUT OUT 

",nf cL : 
: (INCLUDING ,,;nf r- 5pF SCOPE AND 

JIG) 

~ 

'*" TC002971 TC002981 

A. B. 

CL = 100 pF 

SWITCHING CHARACTERISTICS (Notes 3-7)* 

Am99CS881 Am99CS881 Am99CS881 Am99CS881 
Am99C881 Am99C881 Am99C881 Am99C881 AM99CS881 

Parameter Parameter 
Am99CL88-70 Am99CL88-10 Am99CLS8-12 Am99CLS8-15 Am99C88-20 

No. Symbols Description Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Units 

READ CYCLE 

1 TAVAX tRC 
Read Cycle Time (Address Valid to 70 100 120 150 200 ns Address Don't Care) 

2 TAVOV tM 
Address Access Time (Address Valid 70 100 120 150 200 ns to Data Out Valid) 

3 TE1 LOV tcE1 Chip Enable Access Time(Chip I E1 70 100 120 150 200 
ns 

4 TE2HOV tcE2 Enable Valid to Data Out Valid) I E2 70 100 120 150 200 

5 TGLOV tOE 
Output Enable Valid to Data Out 40 50 60 70 90 ns Valid 

6 TE1 LOX tLZ1 Chip Enable Valid to Data Out On I E1 10 10 10 10 10 
ns 

7 TE2HOX tLZ2 (Note 7) I E2 10 10 10 10 10 

8 TGLOX toLZ 
Output Enable Valid to Data Out On 5 5 5 5 5 ns (Note 7) 

9 TE1 HOZ tHZ1 Chip Enable Not Valid to Data I E1 0 35 0 35 0 40 0 50 0 60 
ns 

10 TE2LOZ tHZ2 Out Off (Notes 6 & 7) I E2 0 35 0 35 0 40 0 50 0 60 • 11 TGHOZ toHZ 
Output Enable Not Valid to Data Out Off 0 30 0 35 0 40 0 50 0 60 ns (Notes 6 & 7) 

12 TAXOX tOH Output Hold from Address Change 3 3 3 3 3 ns 

13 tpo 
Chip Disable to Power-Down Delay 
(Note 3) 40 50 60 70 90 ns 

14 tpu Chip Enable to Power Up (Note 3) 0 0 0 0 0 

WRITE CYCLE 

15 TAVAX twc 
Write Cycle Time (Address Valid to 70 100 120 150 200 ns Addres Don't Care) 

16 TE1LWH tew Chip Enable to End of Write I E1 65 80 85 100 140 ns 

17 TE2HWH tcw (Note 5) I E2 65 80 85 100 140 ns 

18 TAVWL lAS Address Setup Time 0 0 0 0 0 ns 

19 TAVWH tAW Address Valid to End of Write 65 80 85 100 140 ns 

20 TWLWH twp Write Pulse Width (Note 5) 60 60 70 90 120 ns 

21 TWHAX IWR1 End of Write to Address Don't 1E1,W 5 5 5 10 15 

22 TE2LAX twR2 Care I E2 15 15 15 15 20 
ns 

23 TWHOX tow 
Write Enable LOW to Data Out Off 0 30 0 35 0 40 0 50 0 60 ns (Notes 6,7) 

24 TWLOZ twHZ Data in Valid to Write Enable HIGH 30 40 50 60 70 ns 

25 TWHDX tOH Write Enable HIGH to Data Don't Care 0 0 0 0 0 ns 

26 TWHOX tow 
Write Enable HIGH to Data Out 10 10 10 10 10 ns Active (Note 7) 

Notes: 1. Absolute Maximum Ratings are intended for user guidelines and are not tested. 
2. For test and correlation purposes, ambient temperature is defined as the stabilized case temperature. 
3. Parameter not tested, guaranteed by characterization. 
4. Test conditions assume signal transition times of 5 ns or less, timing reference levels of 1.5 V. input pulse levels of 0 to 3.0 V 

and output loading of the specified IOL/IOH and 100 pF load capac~nce. Output timing rEllilrence is 1.5 V. 
5. The internal write time of the memory is defined by the overlap of E1 and E2 active and W low. All signals must be active to 

initiate a write and anyone signal can terminate a write by going inactive. The data input setup and hold timing should be 
referenced to the second transition edge of the signal that terminates the write. 

6. The minimum limit is not tested and is included for design information only. 
7. Parameter not test~d, guaranteed by characterization using the load shown in B. under Switching Test Circuits. 

·See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS (Cont'd.) 

o 1---------- TAVAX "--------..,,....-----1 

ADORESS 

001-. ---------+--~-------{ 

'sa 

WF021790 

Read Cycle (W HIGH) 

4-296 



SWITCHING WAVEFORMS 

@ 
I---------TAVAX-=---------I -------------- ~------------

ADDRESS 

WF021770 

Write Cycle 1 

I----------TAVAX 1S\----------l I 
ADDRESS 

1}-~------_r_-+TE1tWc ® 

~N--------------------------------{ 

WF021780 

Write Cycle 2 (G LOW) 
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LOW VDD DATA RETENTION CHARACTERISTICS over operating range unless otherwise specified 

Am99CS88 Am99C88 Am99CL88 
Parameter Parameter 

Symbol Description Test Conditions Min. Max. Min. Max. Min. Max. Units 

VORl 
El ;;. Voo-O.2, E2;;' Voo - 0.2 V 
or E2 ';;;;0.2 V 

VOR2 
VOO for Data Retention E2';;;;0.2 V 2.0 2.0 2.0 V 

IOORl 
VOO-0.2 V, ~;;'Voo-0.2 V, 5000 1000 50 p.A E2 ;;. 0.2 V or E2';;;; 0.2 V 

IOOR2 
Data Retention Current VOO - 2.0 V, E2';;;; 0.2 V 5000 1000 50 p.A 

tCOR 
Chip Deselect to Data 0 0 0 ns Retention Time (Note 1) 

Operating Recovery Time See Waveform (Note 2) 
tR (Note 1) tRC tRC tRC ns 

-leOR 
DATA RETENTION MODE "'-voo 

-.~ L-4.5 V ------.- -----------.~ --------

~ k( VOR2 ------\ • 

0.4 V ------.---: -----------------.--, ---------i\. E2 .. 0.2 V / 

ov----------------------

WF021800 

Low VDD Data Retention Waveform 1 (E2 Controlled) 

. DATA RETENTION MODE 
- !cDR _tR_ 

~ \ I 
4.5 V ----.-t-.-.---l ----------.~~-.-------

2.2 V ----~q-------- -~._------
VOR1--- \ 

E, ;. Voo - 0.2 V 

Ej 

OV ----------------------------------

WF021811 

Low VDD Data Retention Waveform 2 (E1 Controlled, E2 ~ VDD - 0.2 V or E2 < 0.2 V) 

Notes: 1. Parameter not tested, guaranteed by design. 
2. Waveforms shown are not actual and may vary in use. 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

10H 1, 2, 3 

10L 1, 2, 3 

VIH 7,8 

VIL 7,8 

IIX 1, 2, 3 

10Z 1, 2, 3 

100 1, 2, 3 

1001 1, 2, 3 

ISB 1, 2, 3 

ISB1 1, 2, 3 

ISB2 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter Parameter 
No. Symbol Subgroups No. Symbol Subgroups 

1 TAVAX (tAc) 7, 8, 9, 10, 11 17' TE2HWH (tCW) 7, 8, 9, 10, 11 

2 TAVQV (tAA) 7, 8, 9, 10, 11 18 TAVWL (tAS) 7,8,9, 10, 11 

3 TE1LQV (tCE1) 7, 8, 9, 10, 11 19 TAVWH (tAW) 7, 8, 9, 10, 11 

4 TE2HQV (tCE2) 7,8,9, 10, 11 20 TWLWH (twp) 7, 8, 9, 10, 11 

5 TGLQV (tOE) 7, 8, 9, 10, 11 21 TWHAX (tWA1) 7,8,9, 10, 11 • 8 TGLQX (tOLZ) 7, 8, 9, 10, 11 22 TE2LAX (tWA2) 7, 8, 9, 10, 11 

12 TAXQX (tOH) 7, 8, 9, 10, 11 24 TWLQZ (tWHZ) 7, 8, 9, 10, 11 

15 TAVAX (twc) 7, 8, 9, 10, 11 25 TWHDX (tOH) 7, 8, 9, 10, 11 

16 TE1 LWH (tcW) 7,8,9,10,11 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am99C88H 
8192 x 8 CMOS Static Random-Access Memory 

ADVANCE INFORMATION 

• High Speed 
- 35 ns Commercial 
- 45 ns Military 

• Low active power dissipation 
- 605 mW Maximum 

• Low standby power dissipation 
- 138 mW Maximum 

• Battery backup operation 
- 2-V data retention 

DISTINCTIVE CHARACTERISTICS 

• Single 5-V ±10% power-supply operation 
• Common data inputs and outputs 
• Fully static operation and interface 
• Automatic power-down when deselected 
• TIL-compatible inputs and outputs 
• Standard 28-pin, 600-mil DIP, and 32-pin ceramic lead­

less and plastic leaded chip carriers 

GENERAL DESCRIPTION 

The Am99C88H is a high-performance CMOS Static RAM 
organized as 8192 words by 8 bits. It is manufactured using 
an advanced high-performance CMOS process that com­
bines high speed with low-power consumption and in­
creased reliability. 

The Am99C88H operates from a single 5-V supply and is 
fully TIL-compatible. Four inputs, E1, E2, W, and G are 
used to control the device. Two Chip Enables (E1 and E2) 
select the device for operation, control the automatic 

power-down feature, and provide for easy memory expan­
sion. Write Enable (W) controls write and read operations. 
Output Enable (G) controls the three-state output buffers 
on the eight common data inputs and outputs. Data is 
retained by the device with Vcc as low as 2 V. 

The Am99C88H is available in a 28-pin, 600-mil DIP, a 32-
pin ceramic leadless chip carrier, and a 32-pin plastic 
leaded chip carrier. 

BLOCK DIAGRAM 

80006470 

~ Amendment 
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PRODUCT SELECTOR GUIDE 

Part Am99C88H 
Number -35 -45 -55 -70 

Access Time Max. (ns) 35 45 55 70 

ICC Max. (rnA) 110 110 110 110 

o to +70·C Isa Max. (rnA) 25 25 25 25 

Isac Max. (rnA) 5 5 5 5 

IcC Max. (rnA) - 125 125 125 

-55 to + 125·C Isa Max. (rnA) - 30 30 30 

Isac Max. (rnA) - 10 10 10 

CONNECTION DIAGRAMS 
Top View 

LCC* 

He Vee C • ~ ~ >'0 ,. .;' 

Au W 

A7 E2 At As 

At A, A5 At 

AS A8 A4 "11 
A4 All 

As NC 

A3 G 
G "2 

A2 A,o 

", A,o 
A, e, 
AO D07 

Ao E, 

000 DO, 
He 007 

• DO, DOS 000 OOs 

D02 D04 

Vss D03 8 g ~ ~ g" g 8 
COO09133 

COO09125 

·Same pinouts apply for PLCC. 
Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

LS002181 
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Am99C89 
8192 x 9 Static R/W Random-Access Memory 

ADVANCE INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• High Speed • Dual Chip Enable for increased design flexibility 
- Access time as fast as 45 ns • Automatic power-down when deselected 

• Low power consumption • Single 5-V ±10% power supply operation 
- 660 mW Maximum (Active) • Fully static - no clocks or timing signals required 
- 140 mW Maximum (Standby) • Standard 28-pin, 300-mil DIP 

• Output Enable (G) control to minimize bus contention 

GENERAL DESCRIPTION 

The Am99C89 is a high-performance, 8192 x 9-bit, static, 
Read/Wr ite, Random-Access Memory. Fabricated with 
advanced CMOS processing techniques, the Am99C89 
combines fast access time with low power consumption 
and increased reliability. 

Features include common input/output pins and four con­
trol signals (W, G, E1, and E2) to facilitate read/write 
operations, simplify memory expansion, and minimize any 
bus contention that may limit device performance. The 

availability of two Chip Enable pins provides further system 
design flexibility. 

The Am99C89 offers enhanced system reliability in writable 
control store applications by providing an extra bit for parity 
checks. This device is ideal for use in high-performance 
EDP equipment, disk contr9l1ers, workstations, and auto­
matic test equipment systems. 

The Am99C89 features single 5-V operation with automatic 
power-down capability. All input/output levels are TTL­
compatible. 

BLOCK DIAGRAM 

A" 

A" 
A, 

A" 

A" 

A" 

A" 

A" 

00, 

00, 

00, 

00, -~-+f~ INPUT 

00, -tt+tt---H>-I ogt 
00, 

00, 

MEMORY ARRAY 
256 ROWS 

288 COLUMNS 

Va; 

V .. 

COLUMN 110 CIRCUITS I~~~~;~ 

Ao A, A, A, Po. 

8D006461 
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Part Number 

Maximum Access 
Time (ns) 

IcC Maximum (rnA) 

IS8 Maximum (rnA) 

---~(r 

---.... w 

PRODUCT SELECTOR GUIDE 

Am99C89·45 Am99C89·55 Am99C89·70 

45 55 

120 120 

25 25 

CONNECTION DIAGRAMS 
Top View 

Vee 

W 

E2 

A'2 

Al1 

A,o 

G 

A-. 

~ 

DO. 

D07 

DOe 

DO. 

DO. 

CDOO9641 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

LS002471 

4·303 

Pin Names 

Ao-A12 = Address Inputs 
000 - DOs = Data 110 
G = Output Enable 
E1. E2 = Chip Enable 
W = Write Enable 
Vce = + 5·V Power Supply 
Vss = Ground 

70 

120 

25 

I 





INTRODUCTION 
NUMERICAL DEVICE INDEX 
FUNCTIONAL INDEX AND SELECTION GUIDE 

BIPOLAR PROGRAMMABLE 
READ ONL V MEMORY (PROM) 

BIPOLAR RANDOM-ACCESS 
MEMORIES (RAM) 

MOS RANDOM-ACCESS 
MEMORIES (RAM) 

MOS UV ERASABLE 
PROGRAMMABLE ROM (EPROM) 

PACKAGING: THERMAL CHARACTERIZATION 
PACKAGE OUTLINES 
GENERAL INFORMATION 
SALES OFFICES 
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MOS Electrically Erasable 
Programmable ROM (EEPROM) Index 

Am28C256 
Am2817A 
Am2864A 
Am2864B 
Am9864 

32K x 8 Electrically Erasable PROM ........................................... 5-42 
2048 x 8-Bit Electrically Erasable PROM .............. .' ........................ 5-1 
8192 x 8 Electrically Erasable PROM ......................................... 5-20 
8192 x 8 Electrically Erasable PROM ......................................... 5-31 
8192 x 8-Bit Electrically Erasable PROM ..................................... 5-10 



Am2817A 
2048 x 8-Bit Electrically Erasable PROM 

DISTINCTIVE CHARACTERISTICS 

• 5-Volt-only operation • Self-timed write cycle with on-chip latches 
• Write-protect circuitry to preserve data on power up and • Minimum endurance of 10.,0.0.0. write cycles per byte with 

power down a 1o.-year retention. For detailed information, see the 
• Ready/Busy pin for end-of-write indication Am9864 Reliability Report (PID #o.6891A) 

GENERAL DESCRIPTION 

The Am2817 A is a 16,384-bit Electrically Erasable Pro- transparent automatic erase before write enhances system 
grammable Read-Only Memory (EEPROM). It is organized performance. 
as 20.48 words by 8 bits per word and offers a fast 20.0. ns To eliminate bus contention in a microprocessor system, 
read access time. this device offers separate Output Enable (OE) and Chip 

The 2817A has a fully self-timed write cycle with address, 
Enable (CE) controls. 

data, and control lines latched during the write operation. The Am2817A is fabricated on AMD's highly manufactur-
able N-Channel silicon gate process and uses AMD's 

The latched inputs and self-timed write cycle free the proprietary EEPROM technology to achieve electrically 
microprocessor to perform other processes during write. A alterable, non-volatile storage. 

BLOCK DIAGRAM MODE SELECT TABLE 

GND 0--- CE OE WE Outputs R/B Mode 
vcc DATA INPUTS/OUTPUTS 

L L H Dour Hi-Z Read DQO·DQ7 

DATA PROTECTION lIIlllII L H H Hi-Z Hi-Z Read Inhibit 
CIRCUIT 

H X X Hi-Z Hi-Z Standby CEo-- CHIP ENABLE/OUTPUT 
oeo-- ENABLE LOGIC 

OUTPUT/INPUT L H lS DIN lS Byte Write r-
BUFFERS 

~ 

Automatic before each "Write" Byte Erase 
WE 0--- AUTO ERASE 

X L X Write Inhibit R/B- AUTO TIMING - -
I L H= HIGH 

PROGRAMMING VOLTAGE L=LOW 
GENERATOR X = Don't Care 

rLL I I lS = Pulse 
L -;- v I-e 

V GATING 
Ao-Al0--1\ 

A --!.- DECODER r--L T 
ADDRESS ---,I C -.- r-;-

INPUTS H . X . 16.J84.BIT 
E . DECODER . CELL MATRIX 
S ~ ....!- • -

8D003532 

PRODUCT SELECTOR GUIDE 

Part Am2817A-21 Am2817A-20 Am2817A I Am2817A-25 Am2817 A-31 Am2817 A-35 Number 

Access 20.0. ns 250. ns 350. ns Time 

Supply ±5% I ±1o.% ±5% I ±1o.% ±5% I ±1o.% 
Tolerance 

I Publication # Rev. Amendment 
06153 0 10 

5-1 Issue Date: May' 1986 



R/e 

N.C. 

A7 

A. 

~ 

A.-

A3 

A2 

Al 

Ao 

000 

001 

D02 

GNO 

CONNECTION DIAGRAMS 
Top View 

.( ..( !i !i 
Va; 

WE 
A. 

N.C. 

A. A. 

Ae A.-

N.C. A3 

rn: 
A2 

A10 

CE 
Ao 

~ 

OOe 
NC 

005 
000 

003 8 g- o (,) 
z z 
CI 

COO05372 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 
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RIB 

LS002273 

Vce = Power Supply 
GND = Ground 

~ ~ (,) 
z 

A. 

~ 

A" 

NC 

OE 

A10 

OE 

007 

00. 

g g 8' 
COO06001 



ORDERING INFORMATION 

Standard Products 

AMO standard products are available in several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of: A. Device Number 

-2~ 

B. Speed Option (if applicable) 
C. Package Type . 
D. Temperature Range 
E. Optional Processing 

i 
L... -----E. OPTIONAL PROCESSING 

Blank - Standard processing 
B- Burn-in 

1..----------0. TEMPERATURE RANGE 
C - Commercial (0 to + 70°C) 
I-Industrial (-40 to +85°C) 

E - Extended Commercial (-55 to + 125°C) 

'-------------C. PACKAGE TYPE 
o '" 28·Pin Ceramic or Sidebrazed Ceramic DIP . 

(CD 028 or SO 028) 
L '" 32·Pin Rectangular Ceramic Leadless Chip 

Carrier (CLR032) 

'------------------B. SPEED OPTION 
See Product Selector Guide 

- A. DEVICE NUMBER/DESCRIPTION 
Am2817A 
2048 x 8-Bit EEPROM 

Valid Combinations 

AM2817A·2 

AM2817A-20 

AM2817A 

AM2817A-25 

AM2817A-3 

AM2817A-35 

DC, DCB, 01, 
DIB, DE, DEB, 
LC, LCB, L1, 
LIB, LE, LEB 

5-3 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMO's standard military grade 
products. 

• 



ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

x 

tL. _____ E. LEAD FINISH 
A = Hot Solder DIP (CD 028 pkg. only) 
C-Gold 

1--________ D. PACKAGE TYPE 
X - 28-Pin Ceramic or Sidebrazed Ceramic DIP 

(CD 028 or SO 028) 
U = 32-Pin Rectangular Ceramic Leadless Chip 

Carrier (CLR032) 

L..-------------C. DEVICE CLASS 
18 - Class 8 

1--_______________ B. SPEED OPTION 

L...-- A. DEVICE NUMBER/DESCRIPTION 
Am2817A 
2048 x 8-8it EEPROM 

Valid Combinations 

AM2817A-25 I IBXA, 

AM2817A-35 I IBXC, IBUC 

-25 - 250 ns 
-35 - 350 ns 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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FUNCTIONAL DESCRIPTION 
Read Mode 

The Am2817 A has two control functions, both of which must 
be logically satisfied in order to obtain data at the outputs. 
Chip Enable (~) is the power control and should be used for 
device selection. Output Enable (C5E) is the output control and 
should be used to gate data to the output pins independent of 
device selection. Assuming that addresses are stable, address 
access time (tAee) is equal to the delay from ~ to output 
(teE). Data is available at the outputs toE after the falling edge 
of C5E, assuming that CE has been low and addresses have 
been stable for at least tAee - tOE. 

Standby Mode 

The Am2817 A has a standby mode which reduces the active 
power dissipation by 60% from 500 mW to 200 mW (values for 
o to 70°C). The Am2817A is placed in the standby mode by 
applying a TTL HIGH signal to the ~ input. When in the 
standby mode, the outputs are in a high-impedance state, 
independent of the OE input. 

Data Protection 

The Am2B17 A incorporates several features that prevent 
unwanted write cycles during Vee power-up and power-down. 
These features protect the integrity of the stored data. 

To avoid the initiation of a write cycle during Vee power-up 
and power-down, a write cycle is locked out for Vee less than 
3.B volts. It is the user's responsibility to insure that the control 
levels are logically correct when Vee is above 3.B volts. 

There is a WE lockout circuit that prevents WE pulses of less 
than 10 ns* duration from initiating a write cycle. 

When the DE control is in logic zero condition, a write cycle 
cannot be initiated. 

Write Mode 

The Am2B17 A has a write cycle that is similar to that of a static 
RAM. The write cycle is completely self timed, and initiated by 
a LOW-going pulse on the WE pin. On the· falling edge of WE 
the address information is latched. On the rising edge, the 
data and the control pins (CE and DE) are latched. The 
Ready/Busy (R/B) pin goes to a logic-LOW level indicating 

* This parameter is sampled and not 100% tested. 

5-5 

that the Am2B17A is in a write cycle which signals the 
microprocessor host that the system bus is free for other 
activity. When R/B goes back to a HIGH, the Am2B17A has 
completed writing and is ready to accept another cycle. 

Output OR· Tieing 

To accommodate mulitiple memory connections, a 2-line 
control function is provided to allow for: 

1. Low memory power dissipation, and 
2. Assurance that output bus contention will not occur. 

It is recommended that CE be decoded and used as the 
primary device selecting function, while OE be made a 
common connection to all devices in the array and connected 
to the read line from the system control bus. This assures that 
all deselected memory devices are in their low-power standby 
mode and that the output pins are only active when data is 
desired from a particular memory device. 

Ready/Busy Pin 

The Ready/Busy (R/B) pin is an open-drain output which 
allows two or more R/B signals to be OR-tied together. The 
value of the pullup resistor required is as follows: 

4.6 V 
Rpu=----

2.1 mA -IlL 

IlL = total VIL input current of devices connected to R/B. 

A typical pullup resistor value for RIB is 3 kn, assuming IlL is 
less than 0.5 mA. 

APPLICATIONS 

During the switch between active and standby conditions, 
transient current peaks are produced on the rising and falling 
edges of Chip Enable. The magnitude of these transient 
current peaks is dependent on the output capacitance loading 
of the device. A 0.1-I1F ceramic capacitor (high frequency, low 
inherent inductance) should be used on each device between 
Vee and GND to minimize transient effects. In addition, to 
overcome the voltage droop caused by the inductive effects of 
the printed circuit board traces on EEPROM arrays, a 4.7-I1F 
bulk electrolytic capacitor should be used between Vee and 
GND for each eight devices. The location of the capacitor 
should be close to where the power supply is connected to the 
array. 

• 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Power Temperature (T c> .................................. 0 to + 70°C 

Applied ........................................... -65 to + 135°C Supply Voltage (VCC±5%) .•.•......... +4.75 to +5.25 V 
Voltage on All Inputs with Respect (VCC ±10%) •.•••.••••• +4.50 to +5.50 V 

to GND .•••...•.............•.••••.............. +6.50 to -0.6 V 
Industrial (I) Devices 

Stresses above those listed under ABSOLUTE MAXIMUM Temperature (TC) ......•.•.•••.•.........••••••• -40 to +85°C 
RA TlNGS may cause permanent device failure. Functionality Supply Voltage (VCC ±5%) .......•.•••• +4.75 to +5.25 V 
at or above these limits is not implied. Exposure to absolute (VCC ±10%) ••••.•...•. +4.50 to '+5.50 V 
maximum ratings for extended periods may affect device 

Extended Commercial (E) Devices 
reliability. 

Temperature (T c> ............................. - 55 to + 125°C 
Supply Voltage (VCC ±10%) ..•••.•.... +4.50 to +5.50 V 

Military (M) Devices 
Temperature (T c> ............................. - 55 to + 125°C 
Supply Voltage (VCC ±10%) •.......... +4.50 to +5.50 V 

Operating ranges define those limits between which the 
functionality of the device ;s guaranteed. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Parameter Parameter 
Symbol Description Test Conditions Min. Typ. Max. Units 

I,l Input Leakage Current V,N - 0 to 5.5 V 10 p.A 

IlO Output Leakage Current VOUT = 0 to 5.5 V 10 p.A 

ICC1 Vee Current (Standby) CE = V,H. DE = V,l 40 mA 

lee2 Vee Current (Active) rn:=C!;=V,l 100 mA 

ICC Vee Current (Write) WE Y. CE = V,l. C5E = V,H 100 mA 

V,l Input LOW Voltage -0.1 .8 Volts 

V,H Input HIGH Voltage 2.0 Vee+ 1 Volts 

VOL Output LOW Voltage IOl =2.1 mA .45 Volts 

VOH Output HIGH Voltage IOH = -400 p.A 2.4 Volts 

VWI Write Inhibit Voltage 3.3 3.8 Volts 

VRB RIB Output LOW IRB = 2.1 mA .45 Volts 

C,N Input Capacitance V,N = 0 V 4 10 pF (Notes 1. 2 & 3) 

COUT 
Output Capacitance DE=CE~VIH. VOUT=O V B 12 pF (Notes 1. 2 & 3) 

Notes 1. This parameter is sampled on a periodic basis and not 100% tested. 
2. Freq. = 1 MHz @ 25°C. 
3. Typical values are for nominal supply voltages. 

KEY TO SWITCHING WAVEFORMS· 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILL BE 
STEADY STEADY ----- MAY CHANGE Will BE 

CHANGING FROM H TO L FROM H TOL 

JJJJJJ MAY CHANGE 
WILLBE 
CHANGING FROM L TOH FROM L TOH 

-- DON'TCARE; CHANGING; 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF" STATE 

KSOOO010 
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Switching Test Conditions SWITCHING TEST CIRCUIT 

Output load: 1 TTL gate and CL = 100 pF 
Input pulse levels: 0.45 V to 2.4 V OUTPUT 1/1 2.7 kO 

UNDER 

te
, 

I 

j} 
5.0 v 

TEST 
Timing Measurements Reference Levels 

6.2 kO DIODES = IN3064 

Input: 0.8 V and 2.0 V OR EQUIVALENT 

Output: 0.8 V and 2.0 V 

~ 
TC002491 

CL= 100 pF, including jig capacitance. 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Am2817A-2, Am2817A, Am2817A-3, 
Am2817A·20 Am2817A-25 Am2817A-35 

Parameter Parameter 
No. Symbol Description Test Conditions Min. Max. Min. Max. Min. Max. Units 

READ 

1 tACC Address to Output Delay WE=VIH CE=QE 200 250 350 ns (Note 3) Output Load: 1 TTL ~VIL 

2 tCE CE to Output Delay gate and CL = 100 pF 
QE=VIL 200 250 350 ns Input Rise and Fall 

3 tOE Output Enable to Output Delay Times: .;;; 20 ns 
CE=VIL 75 100 120 ns Input Pulse Levels: (Note 3) 0.45 to 2.4 V 

4 tOF Output Enable HIGH to Timing Measurement 
CE=VIL 0 60 0 60 0 80 ns (Notes 1 & 4) Output Float Reference Level: 

Output Hold from Addresses, Inputs: 
CE=GE 5 toH CE or OE Whichever 0.8 V and 2 V 0 0 0 ns (Note 1) Occurred First Outputs: =VIL 

0.8 V and 2 V 

WRITE 

6 tAS Address to Write Setup Time 20 20 20 ns 

7 tcs CE to Write Setup Time 30 30 30 ns 

8 twp Write Pulse Width 100 100 100 ns 

9 tAH Address Hold Time 50 50 50 ns 

10 tos Data Setup Time 50 50 50 ns 

11 tOH Data Hold Time 20 20 20 ns 

12 tCH CE Hold Time 0 0 0 ns 

13 toES OE Setup Time 20 20 20 ns 

14 toEH OE Hold Time 35 35 35 ns 

15 tos Time to Device Busy 100 100 100 ns 

16 tWR Bytes Write Cycle 10 10 10 ms 

17 tWPH Write Control Recovery 50 50 50 ns 

18 tRE 
Write Recovery Time 0 0 0 ns (Note 6) 

19 tRSO 
RIB to Output Time 50 50 50 ns (Notes 2 & 6) 

20 tWEH WE HIGH Recovery from Rls 10 10 10 j.lS (Note 6) 

(Notes 1 & 5) Number of Writes per Byte 10 10 10 x1000 

Notes: 1. This parameter is sampled on a periodic basis to worst-case test conditions and not 100% tested. 
2. If CE and OE = VIL when RIB is going to VOH, then 000 _ 7 becomes valid after tRSO + tACC ns. 
3. OE may be delayed up to tACC - tOE after the falling edge of CE without impact on tACC. 
4. tOF is specified from OE or CE, which ever occurs first. 
5. See Am9864 Reliability Report (PID #06891A). 
6. This parameter is for information only. It is not tested nor characterized. 
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2.4 -----_ 

ADDRESSES 

(~) 

(tS!) 

SWITCHING WAVEFORMS 

1,_---------------
2.0 

0.1 

ADDRESSES 
VALlO 

1'----------------

'-------------

1'-----+------

,...,-.-.......,~-+r-- -----"""Tk-o~ 1 
2.0 V 

ItGHZ VWO 
OUTPUT 

HlGHZ 

O~~ --------------~~~~~{I 
WE. VII a.l V 

WF001292 

Read 

Notes: 1. OE may be delayed up to tACC - tOE after the falling edge of CE without impact on tACC. 
2. tOF is specified from OE or CE, whichever occurs first. 

VIH--+-'" 
CE 

VIL 

VIH----I----:LI 
WE 

VIL 

DATA 
HIGHZ 

RIB HIGHZ 
VIL 

END OF t WRITE CYCLE 

HIGHZ 

tRE(Note 2) 
VIH----!r-----=---------!-----.!--------------t------
~ DON'T CARE DON'T CARE (NOle 1) 

V1L---..1 --------t------
WF022260 

Write 

Notes: 1. After tWPH and before the end of the Write cycle (RIB goes HIGH), WE, CE, and OE are Don't 
Cares. However, in order to prevent an accidental write when RIB returns HIGH, it is 
recommended that at least one of the following conditions after twPH: WE HIGH, CE HIGH, or 
OE LOW. 

2. After the Write cycle is completed (RIB HIGH), the user must meet one of the following 
conditions: OE LOW, CE HIGH, or WE HIGH. 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

IlL 1, 2, 3 

ILO 1,2,3 

ICC1 1, 2, 3 

ICC2 1,2,3 

ICC 1, 2, 3 

VIL 1,2,3 

VIH 1, 2, 3 

VOL 1,2,3 

VOH 1, 2, 3 

VWI 7,8 

VAS 1, 2, 3 

CIN 4 

COUT 4 

SWITCHING CHARACTERISTICS 

Parameter Parameter 
No. Symbol Subgroups No. Symbol Subgroups 

1 tACC 9, 10, 11 9 tAH 9, 10, 11 

2 tCE 9, 10, 11 10 tos 9, 10, 11 

3 toE 9, 10, 11 11 tOH 9, 10, 11 

4 tOF 9, 10, 11 12 tCH 9, 10, 11 

5 tOH 9, 10, 11 13 tOES 9, 10, 11 

6 tAS 9, 10, 11 14 tOEH 9, 10, 11 

7 tcs 9, 10, 11 15 tos 9, 10, 11 

8 twp 9, 10, 11 16 tWA 9, 10, 11 

17 tWPH 9, 10, 11 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am9864 
8192 x 8-Bit Electrically Erasable PROM 

DISTINCTIVE CHARACTERISTICS 

• 5 V only operation • Fast Read Access Time 
• Self Timed Write Cycle with on chip latches Am9864·2/ ·20 : 200 ns 

• Ready/Busy Pin for end of write indication Am9864 /·25 : 250 ns 

• Data Protection Features to prevent writes from occur· Am9864·30 : 300 ns 
ring during VCC power up/down Am9864·3/·35 : 350 ns 

• Minimum endurance of 10,000 write cycles per byte with 
a 10 year data retention (See 9864 Reliability Report 
Order #06891A for detailed information). 

GENERAL DESCRIPTION 

The Am9864 is a 65,536 bit Electrically Erasable Program· Alterable Nonvolatile Storage. This technology employs the 
mabie Read Only Memory (EEPROM), organized as 8192 industry accepted Fowler·Nordheim tunneling across a thin 
words by 8 bits per word. It operates from a single 5 volt oxide. 
supply and has a fully self timed write cycle with address, The Am9864 provides on chip the logic necessary to 
data and control lines latched during the write operation. 

interface with most microprocessors.· The latched inputs 
The Am9864 is fabricated on AMD's highly manufacturable and self timed write cycle free the microprocessor to 
N·Channel Silicon gate process, and uses AMD's proprio perform other tasks during a write. A transparent automatic 
etary EEPROM technology to achieve the Electrically 

erase before write enhances system performance. 

BLOCK DIAGRAM MODE SELECTION 

· C/) · Inputs Outputs Mode w 
• :x: · 65,536·BIT · l2 X-DECODER · CELL ARRAY CE OE WE RIB I/O 

..-- :5 
L L H H Data Out Read ~·A" 

· C/) L H 1S 1S Data In Write w · · :x: 
Y-DECODER · Y-GATING Standby (J H X X H Hi Z · l- · ...- :5 L H H H Hi Z Read Inhibit 

WE 
OUTPUT ENABLE 

X L X - - Write Inhibit 
f{3 · INPUT 

rn: :x: CHIP ENABLE • LATCH I H = High (J PROG. LOGIC OUTPUT S AND V"" GEN. · BUFFER L=Low 
OJ: X = Don't Care 
Vee --- I 1 

... I 1S = Pulse 

GND - RIS DO •. - DO, 

80005340 

PRODUCT SELECTOR GUIDE 

Part Number Am9864-2 I Am9864-20 Am9864 I Am9864-25 Am9864-30 Am9864-3 I Am9864-35 

Vee Supply tolerance ±5% I ±10% ±5% I ±10% ±10% ±5% I ±10% 

Access Time 200 ns 250 ns 300 ns 350 ns 

Chip Select Delay 200 ns 250 ns 300 ns 350 ns 

Output Enable Delay 75 ns 100 ns 120 ns 120 ns 

Publication # ~ 8!I!engment 
05003 D 10 

5·10 Issue Date: May 1986 



CONNECTION DIAGRAMS 
Top View 

LCC* 

IaJ (.) ~ ~ (.) 

< <£ a: z z 
RlB Vee 

Au WE 
At. As 

A7 NC 

At. As As As 

A5 As A~ All 

~ All A3 NC 
A3 OE 

A2 DE 
A2 AID 

Al CE Al AID 

~ 00, ~ CE 

000 006 NC 00, 

001 005 000 D06 

D02 DO~ 

GND D03 

6 a c (.) g a 0 z z 
CD005600 

c c C!l c c 
CD006000 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

,------------
" 23 31 25 2 LCC· 

" " /------------
DIP ,/" 2027221 " " ,,-- - - - --

" " " " " " ( ( ( 
CE WE OE RiB I I 

11' 10 I ~ 
10: 9 I Al 
9 I 8 A2 
8 I 7 A3 
7 I 6 A~ 

6 I 5 I A5 

~. ~ ~ 
A7 

29 ~ 25 As 
28, 24 As 
241 21 Alo 
27 23 All 

I 3 I 2 Au 
( , l 
" ','" " " '-- - - --

• 
" ' 1112131516171819 , '--------- ------

" 1314151819202122 
'------- -------...; 

LS001861 

·Same pinouts apply to PLCC. 
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ORDERING INFORMATION 

Standard Products 

AMO standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

TL _____ E. OPTIONAL PROCESSING 
Blank - Standard Processing 

B - Burn-in 

'----------D. TEMPERATURE RANGE 
C = Commercial (0 to + 70°C) 
I = Industrial (-40 to + 85°C) 
E = Extended Commercial (-55 to + 125°C) 

'--------------C. PACKAGE TYPE 
P - 28-Pin Plastic DIP (PO 028) 
0= 28·Pin Ceramic DIP (CD 028) 

L = 32-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLR032) 

'------------------8. SPEED OPTION 
See Product Selector Guide 

- A. DEVICE NUMBER/DESCRIPTION 
Am9864 

AM9864-2 

AM9864-20 

AM9864 

AM9864-3 

AM9864-25 

AM9864-35 

*To be announced. 

8192x8·Bit EEPROM 

Valid Combinations 

PC, PCB, DC, DCB, 
01, DIB, LI, 
LIB 

PC, PCB, DC, DCB, 01, 
DIB, DE, DEB, 
LC, LCB, LI, LIB, 
LE, LEB 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMO 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMO's standard military grade 
products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by 
a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

A .h. 

L E- LEAD FINISH 
A = Hot Solder DIP 
C = Gold 

D_ PACKAGE TYPE 
X = 28-Pin Ceramic or Side brazed Ceramic DIP 

(CD 028 or SO 028) 
U = 32-Pin Rectangular Ceramic Leadless Chip 

Carrier (CLR032) 

L---------------C. DEVICE CLASS 
/B = Class B 

I-----------------B. SPEED OPTION 
See Product Selector Guide 

'---- A. DEVICE NUMBER/DESCRIPTION 
Am9864 

~ 8192 x 8-Bit EEPROM 

Valid Combinations 

AM9864-25 

AM9864-30 /BXA, /BXC, /BUC 

AM9864-35 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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FUNCTIONAL DESCRIPTION 

Read Mode 

The Am9864 has two control functions, both of which must be 
logically satisfied in order to obtain data at the outputs. Chip 
Enable (CE) is the power control and should be used for 
device selection. Output Enable (GE) is the output control and 
should be used to gate data to the output pins independent of 
device selection. Assuming that addresses are stable, address 
access time (tACe) is equal to the delay from CE to output 
(tcELOata is available at the outputs tOE after the falling edge 
of DE, assuming that CE has been low and addresses have 
been stable for at least tACC-tOE. 

Standby Mode 

The Am9864 has a standby mode which reduces the active 
power dissipation by 60%, from 525 mW to 210 mW (Vcc 
±5% values for 0 to 70°C). The Am9864 is placed in the 
standby mode by applying a TTL high signal to the CE input. 
When in the standby mode, the outputs are in a high­
impedance state, independent of the DE input. 

Data Protection 

The Am9864 incorporates several features that prevent un­
wanted write cycles during Vcc power up and power down. 
These features protect the integrity of the stored data. 

To avoid the initiation of a write cycle during VCC power up 
and power down, a write cycle is locked out for Vcc less than 
3.3 volts (typical 3.8 V). It is the users's responsibility to insure 
that the control levels are logically correct when Vcc is above 
3.3 volts. 

There is a WE lockout circuit that prevents WE pulses of less 
than 10 ns duration from initiating a write cycle. * . 

When the DE control is in logic zero condition, a write cycle 
cannot be initiated. 

Write Mode 

The Am9864 has a write cycle that is similar to that of a Static 
RAM. The write cycle is completely self timed, and initiated by 
a low going pulse on the WE pin. On the falling edge of WE the 
address information is latched. On the rising edge, the data 
and the control pins (CE and DE) are latched. The Ready/ 
Busy pin goes to a logic low level indicating that the Am9864 is 
in a write cycle which signals the microprocessor host that the 
system bus is free for other activity. When Ready/Busy goes 
back to a high the Am9864 has completed writing, and is ready 
to accept another cycle. 

Output OR-Tieing 

To accommodate multiple memory connections, a 2-line 
control function is provided to allow for: 

1. Low memory power dissipation 
2. Assurance that output bus contention will not occur. 

It is recommended that CE be decoded and used as the 
primary device selecting function, while DEW be made a 
common connection to all devices in the array and connected 
to the READ line from the system control bus. This assures 
that all deselected memory devices are in their low-power 

*This parameter is sampled and is not 100% tested. 
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standby mode and that the output pins are only active when 
data is desired from a particular memorY device. 

Ready IBusy Pin 

The Ready/Busy is a totem-pole output. It can be tied to a 
system interrupt to allow a writing operation to be defined by 
one microprocessor cycle time. The state of this output is 
determined by the Am9864 and must not be externally forced. 
When not used this pin must be kept floating. This output 
cannot be or-tied. 

APPLICATIONS 
During the switch between active and standby conditions, 
transient current peaks are produced on the rising and falling 
edges of chip enable. The magnitude of these transient 
current peaks is dependent on the output capacitance loading 
of the device. A 0.1p.F ceramic capacitor (high frequency, low 
inherent inductance) should be used on each device between 
Vcc and GNO to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive effects of 
the printed circuit board traces on EEPROM arrays, a 4.7p.F 
bulk electrolytic capacitor should be used between VCC and 
GNO for each eight devices. The location of the capacitor 
should be close to where the power supply is connected to the 
array. 

Endurance 

Since endurance testing is a destructive test it is sampled and 
not 100% tested. To test for endurance, a sample of devices 
are written 10,000 times and checked for data retention 
capability. 

There is one main failure mechanism associated with endur­
ance failures in EEPROMs. This failure mechanism is due to 
charge trapping in the thin tunneling dielectric. At a point, 
when the amount of trapped charge creates an electric field 
that exceeds the dielectric breakdown of the oxide, the oxide 
becomes conductive, and reliable storage of charge on the 
floating gate is no longer possible. This results in the failure of 
a single bit to properly write and retain data. 

There are three different failure rates associated with this 
failure mechanism, and the failure rates are a function of the 
number of write cycles. For less than a few hundred write· 
cycles, the failure rate is relatively high. During AMO testing, 
each part is written hundreds of times to allow those cells that 
would be infant mortality failures to be screened out. For the 
next 10,000 write cycles the failure rate is low. It is in this 
region that AMO EEPROMs are operated. Somewhere above 
this region, typically well above 12,000 total write cycles, the 
failure rate again starts increasing. 

The endurance failure rate is a function of the number of write 
cycles that the part has experienced. All parts that pass the 
AMO test screens will write a minimum of 10,000 times at 
every byte location with a maximum failure rate of 5%. In other 
words, 5% of a sample of devices will fail to write 10,000 
times. Those devices that fail will have one single bit that fails 
to retain the correct data after being written. This failure rate is 
measured from a sample of devices, in the same manner that 
other reliability failure mechanisms are measured. 

For more detailed information on how this data was obtained 
please refer to the Am9864 reliability report. 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................ -65 to + 150°C 

Supply Voltage* (VCC ±5%) ............... +4.75 to +5.25 V 

Ambient Temperature with Power 
Supply Voltage** (VCC ±10%) ............... +4.5 to +5.5 V 

Applied ........................................... -65 to + 135°C 
*9864-2, 9864, 9864-3 

Voltage on All Inputs with Respect 
**9864-20, 9864-25, 9864-35 

to GND ......................................... + 6.25 to -0.6 V 
Commercial (C) Device 

Case Temperature .................................. 0 to + 70°C 
Stresses above those listed under ABSOLUTE MAXIMUM Industrial (I) Device 
RATINGS may cause permanent device failure. Functionality Case Temperature ............................... -40 to +85°C 
at or above these limits is not implied. Exposure to absolute Limited (L) Device 
maximum ratings for extended periods may affect device Case Temperature ............................. -55 to + 100°C 
reliability. Extended Commercial (E) Device 

Case Temperature ............................. -55 to + 125°C 
Military (M) Device 

Case Temperature ............................. -55 to + 125°C 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

DC CHARACTERISTICS over operating range unless otherwise specified * 

Parameter Parameter 
Test Conditions Min. Typ. Max. Units 

Symbol Description 

III Input Leakage Current VIN = 0 to 5.5 V 10 p.A 

ILO Output Leakage Current VOUT = 0 to 5.5 V 10 p.A 

ICCI Vce Current (Standby) CE = VIH. OE = VIL 40 mA 

ICC2 Vce Current (Active) OE:=CE=VIL 100 mA 

Icc Vcc Current (Write) M= V. CE = VIL. OE = VIH 120 mA 

VIL Input Low Voltage -0.1 .8 Volts 

VIH Input High Voltage 2.0 Vcc+ 1 Volts 

VOL Output Low Voltage IOL =2.1 mA .45 Volts 

VOH Output High Voltage IOH = -400 p.A 2.4 Volts 

CIN Input Capacitance (Notes 1. 2) VIN=O V 4 10 pF 

COUT Output Capacitance (Notes 1. 2) OE = CE = VIH. VOUT = OV 8 12 pF 

VWI Write Inhibit Voltage 3.3 3.8 Volts 

VAB RIB Output Low IRB = 2.1 mA .45 Volts 

Note 1. This parameter is sampled on a periodic basis and not 100% tested. 
2. freq = 1 MHz @ 25°C. 
3.Typical values are for nominal supply voltages. 

*See the last page of this spec for Group A Subgroup Testing Information. 

KEY TO SWITCHING WAVEFORMS 

• WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILLBE 
STEADY STEADY ----- MAY CHANGE 

WILLBE 
CHANGING FROM H TO L 
FROM H TO L 

.- MAY CHANGE 
WILLBE 
CHANGING FROML TOH FROM L TOH 

- DON'TCARE: CHANGING: 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF" STATE 

KSOOO010 

5-15 



SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 

Parameter Parameter 
Am9864-2, -20 Am9864, -25 Am9864-30 Am9864-3, -35 

No. Symbol Description Test Conditions Min. Max. Min. Max. Min. Max. Min. Max. Units 

READ 

1 tACC Address to Output Delay wt: - VIH ~-~ 200 250 300 350 ns Output Load: 1 TIL -V,L 

2 tCE a: to Output Delay 
gate and CL - 100 pF 

~-VIL Input Rise and Fall 200 250 300 350 ns 
Times: ..:; 20 ns 

3 tOE 
Output Enable to Output Input Pulse Levels: ~-VIL 75 100 120 120 ns Delay 0.45 to 2.4 V 

tOF Output Enable High to Timing Measurement 
~-VIL 4 (Note 1) Output FI9at Reference Level 0 60 0 60 0 80 0 80 ns 

Inputs: 

Output Hold from 0.8 V and 2 V 

5 tOH Addresses. cr or ~ Outputs: ~-~ 0 0 0 0 ns (Note 1) Whichever Occurred First 0.8 V and 2 V -VIL 

WRITE 

6 tAS 
Address to Write Setup 20 20 20 60 ns Time 

7 tcs a: to Write Setup Time 20 20 20 20 ns 

8 twp Write Pulse Width 100 100 100 150 ns 

9 tAH Address Hold Time 80 80 80 100 ns 

10 tos Data Setup Time 50 50 50 70 ns 

11 tOH Data Hold Time 20 20 20 20 ns 

12 tCH a: Hold Time 50 50 50 50 ns 

13 tOES ITE Setup Time 20 20 20 20 ns 

14 tOEH ITE Hold Time 35 35 35 35 ns 

15 tOB Time to Device Busy 100 100 100 100' ns 

16 tWR Bytes Write Cycle 10 10 10 20 ms 

17 tWPH Write Control Recovery 50 50 50 50 ns 

18 tRE Write Recovery Time 0 0 0 0 ns (Note 4) 

19 tRBO RIB to Output Time 50 50 50 50 ns (Notes 2. 4) 

20 twEH WE HIGH Recovery from 10 10 10 10 IJS (Nole 4) RIB 

(Noles 1. 3) Number of Writes per 10 10 10 10 x1000 Byte 

Notes: 1. This parameter is sampled on a periodic basis and is not 100% tested. 
2. If CE and DE - V,L when RlB is going to VOH. then 000 - 007 becomes valid aiter tRBO + tACC. 
3. See 9864 reliability report. 
4. This parameter is for information only. It is not tested or characterized. 

*See the last page of this spec for Group A Subgroup Testing Information. 

SWITCHING TEST CONDITIONS SWITCHING TEST CIRCUIT 

Output load: 1 TTL gate and CL = 100 pF 
OUTPUT lA 2.7 kO 

Input pulse levels: 0.45 V to 2.4 V UNDER 

ICL 

5.0 V 
TEST ." ::S~ } Timing Measurement Reference Levels 

6.2 kO :S~ DIODES - IN30e4 
OR EQUIVALENT 

Input: 0.8 V and 2.0 V :s~ 
Output: 0.8 V and 2.0 V 

',,:£, -::: 
TC002491 

CL': 100pF, including jig capacitance. 
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2.4 

ADDRESSES 

0.45 

OUTPUT 

SWITCHING WAVEFORMS 

READ 

,.----------------
2.0 

0.8 

ADDRESSES 
VAUD 

1'-----------.;..----------

HIGHZ 

------------------
I-----ICE---~ 

1-----+--------

,...,r-r-r-r--r+r--------- ---'"'!'""'I""'" 
2.0V 

O.8V 

VALID 
OUTPUT 

Notes: 1. DE may be delayed up to tACC-toE after the falling edge of CE without impact on tACC. 
2. tOF is specified from DE or CE. whichever occurs first. 
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WRITE 

ENDOF 
t WRITE CYCLE 

V'H--~.~----------------------~.~~~rT~~~~-r~~~~~~~~~r--------
ADDRESS VALID 

V'L--~r~----------------------~~~~~~~~~~~~~~~~~~~~·~--------

V'H-----+-
CE 

V,L 

V,H--------+-------JLI 
WE 

V,L 

DATA 
HIGHZ 

RID HIGHZ 
V1L 

DON'T CARE 

DON'T CARE 

1)---------------- --------+--+-------

HIGHZ 

'------------
tRE(Note 2) 

. V'H-------+------..;...--------------i--------..t------------ - ----+--------
<5E DON'T CARE 

V'L------' 
DON'TCARE (Note 1) 

--------+-----
WF022260 

Notes: 1. After twph and before the end of write cycle (RIB goes high), WE, CE and DE are don't cares. 
However, in order to prevent an accidental write when RIB returns high, it is recommended that 
at least one of the following conditions are met after twph: WE high, CE high or an DE low. 

2. After the write cycle is completed (RIB is high) the user must meet one of the following condi­
tions to prevent an accidental write: DE low, CE high or WE high. 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

III 1, 2, 3 
I 

ILO 1, 2, 3 

ICC1. 1, 2, 3 

ICC2 1, 2, 3 

ICC 1, 2, 3 

VIL 1, 2, 3 

VIH 1, 2, 3 

VOL 1, 2, 3 

VOH 1, 2, 3 

CIN 4 

COUT 4 

VWI 7,8 

VAS 1, 2, 3 

SWITCHING CHARACTERISTICS 

Parameter Parameter 
No. Symbol Subgroups No. Symbol Subgroups 

1 tACC 9, 10, 11 9 tAH 9, 10, 11 

2 teE 9, 10, 11 10 tos 9, 10, 11 

3 toE 9, 10, 11 11 tOH 9, 10, 11 

4 tOF 9, 10, 11 12 teti 9, 10, 11 

5 tOH 9, 10, 11 13 toES 9, 10, 11 

6 tAS 9, 10, 11 14 toEH 9, 10, 11 

7 tes 9, 10, 11 15 tos .9, 10, 11 

8 twp 9, 10, 11 16 twA 9, 10, 11 

17 twph 9, 10, 11 • 
MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am2864A 
8192 x 8 Electrically Erasable PROM 

DISTINCTIVE CHARACTERISTICS 

• 5-V only operation • 32-byte page write mode 

• Military temperature range available • Minimum endurance of 10,000 write cycles per byte with 

• Self-timed Write Cycle with on-chip latches a 10-year retention. For detailed information, see the 
• Data Polling for end-of-write indication Am9864 Reliability Report (PID #06891A). 

• Data protection features to prevent writes from occur-
ring during Vee power-up/down 

GENERAL DESCRIPTION 

The Am2864A is a 65,536-bit Electrically Erasable Pro- to achieve the electrically alterable nonvolatile storage. 
grammable Read-Only Memory (EEPROM), organized as This technology employs the industry-accepted accepted 
8192 words by 8 bits per word. It operates from a single Fowler-Nordheim tunneling across a thin oxide. 
5-volt supply and has a fully self timed write cycle with 
address, data and control lines latched during the write The Am2864A provides on-chip the logic necessary to 
operation. The 32-byte page write mode allows program- interface with most microprocessors. The latched inputs 
ming in as little as 2.8 seconds. The Am2864A is fabricated and self-timed write cycle free the microprocessor to 
on AMD's highly manufacturable N-Channel Silicon gate perform other tasks during a write. A transparent automatic 
process, and uses AMD's proprietary EEPROM technology erase before write enhances system performance. 

BLOCK DIAGRAM MODE SELECT TABLE 

.. ->uC"r- III · Inputs Outputs 
w 
:c · 85.536-BfT CE OE WE I/O Ag Mode u X-DECODER 

S · CELLARRAV 

- L L H Data Out X Read 

"-,,IT 
- III L H 1..f Data In X Write w · :c 

V-DECODER · V-GATING H X X Hi-Z X Standby u 

S • L H H Hi-Z X Read Inhibit - ~ 
WE III OUTPUT ENABLE X L X - X Write Inhibit 

w · INPUTI 
Ce :c CHIP ENABLE L L H Code VH Auto Select u • OUTPUT 

S PROG.LOGIC 
~ LATCHES L L H D,N X Data Polling 

Of AND Vpp GEN. 

vee - t -... 
t 

VH = 12.0 V ± .5 V 
H = HIGH 

GND - L=LOW 
DQ o DQ7 X = Don't Care 

80003053 1..f = Pulse 

PRODUCT SELECTOR GUIDE 

Part Number Am2864A-2 I Am2864A-20 Am2864A I Am2864A-25 Am2864A-3 I Am2864A-30 Am2864A-355I Am2864A-35 

Maximum 200 ns 250 ns 300 ns 350 ns 
Access Time 

Vee ~up'ply ±50/0 I ±100/0 ±50/0 I ±100/0 ±50/0 I ±10% ±50/0 I ±100/0 
Tolerance 

I PUQIi!<~tiQn /I Rev. Amengm§!nt 
08085 A 10 
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NC 

A'I 

A7 

As 

As 

~ 

A3 

Aa 

A, 

Ao 

000 

DO, 

DOa 

GNO 

Note: Pin 1 

CONNECTION DIAGRAMS 
Top View 

.( 
N U u .{ z z 

28 Vee 

27 WE 
Ae 

26 NC 

25 As As 

24 ~ A( 

23 A" Aa 

22 OE 
A2 

21 A,o 

20 ~ 
A, 

19 007 
Ao 

18 DOe NC 

17 DOs DOo 

16 OO( 

15 D03 
6 g- O U z z 0 <!l 

COO05601 

is marked for orientation. 

LOGIC SYMBOL 

--..-j CE 

--..-j 5E 

--..-j WE 
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LS002272 

Vee = Power Supply 
GND = Ground 

-1 ~ u z 

As 

~ 

An 

NC 

~ 

A,o 

OE 

007 

OOa 

go g 8 
CDOO6001 
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ORDERING INFORMATION (Cont'd~) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number" (Valid 
Combination) is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

iL.. _____ E. OPTIONAL PROCESSING 
Blank - Standard Processing 

B - Bum·in 

'----------D. TEMPERATURE RANGE 
C - Commercial (0 to + 70°C) 
I-Industrial (-40 to +85°C) 

E - Extended Commercial (-55 to + 125°C) 

'-------------c. PACKAGE TYPE 
o - 28-Pin Ceramic or Sidebrazed Ceramic DIP 

(CD 028 or SO 028) 
L - 32-Pin Rectangular Ceramic Leadless Chip 

Carrier (CLR032) 

'-----------------8. SPEED OPTION 
See Product Selector Guide 

- A. DEVICE NUMBER/DESCRIPTION 
Am2864A 
8192 x 8 EEPROM 

Valid Combinations 

AM2864A-2 

AM2864A-20 

AM2864A 

AM2864A-25 

AM2864A-3 

AM2864A-30 

AM2864A-355 

AM2864A-35 

DC,DCB, 
DI,DIB, 
DE, DEB, 
LC, LCB, 
L1, LIB, 
LE, LEB 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed 
by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

x 

i 
L.. -----E. LEAD FINISH 

A .. Hot Solder DIP (CD 028 pkg. only) 
C-Gold 

L...-________ D. PACKAGE TYPE 
X" 28-Pin Ceramic or Sidebrazed Ceramic DIP 

(CD 028 or SO 028) 
U - 32-Pin Rectangular Leadless Chip Carrier 

(CLR032) 

L...------------c. DEVICE CLASS 
/8 -Class 8 

L...----------------B. SPEED OPTION 
-25" 250 ns 
-30 = 300 ns 
-35 - 350 ns 

'---A. DEVICE NUMBER/DESCRIPTION 
Am2864A 
8192x8 EEPROM 

Valid Combinations 

AM2864A-25 

AM2864A-30 IBXA, IBXC, IBUC 

AM2864A-35 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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FUNCTIONAL DESCRIPTION 

Read Mode 

The Am2864A has two control functions, both of which must 
be logically satisfied in order to obtain data at the outputs. 
Chip Enable (eE) is the power control and should be used for 
device selection. Output Enable (OE) is the output control and 
should be used to gate data to the output pins independent of 
device selection. Assuming that addresses are stable, address 
access time (tAee) is equal to the delay from CE to output 
(teE). Data is available at the outputs tOE after the falling edge 
of OE, assuming that CE has been LOW and addresses have 
been stable for at least tAee-tOE. 

Standby Mode 

The Am2864A has a standby mode which reduces the active 
power dissipation by 60%, from 525 mW to 210 mW 
(Vee ±5% values for 0 to 70°C). The Am2864A is placed in 
the standby mode by applying a TTL HIGH signal to the CE 
input. When in the standby mode, the outputs are in a high­
impedance state, independent of the OE input. 

Data Protection 

The Am2864A incorporates several features that prevent 
unwanted write cycles during Vee power-up and power-down. 
These features protect the integrity of the stored data. 

To avoid the initiation of a write cycle during Vee power-up 
and power-down, a write cycle is locked out for Vee less than 
3.3 volts (typical 3.8 V). It is the users's responsibility to insure 
that the control levels are logically correct when Vee is above 
3.3 volts. 

There is a WE lockout circuit that prevents WE pulses of less 
than 20 ns duration from initiating a write cycle. 

When the DE control is in logic zero condition, a write cycle 
cannot be initiated. 

Page Write Mode 

The page write allows from 1 to 32 bytes of data to be written 
into the EEPROM in a single write cycle. The page write mode 
consists of a load sequence followed by an automatic write 
sequence. 

During the load portion, sequential WE· pulses load the byte 
address and the byte data into a 32-byte register. The bytes 
can be loaded into this register in any order. On each WE 
pulse, the "Y" address is latched on the falling edge of the 
WE, the data input is latched on the rising edge of WE, and the 
page address (As-A12) is latched on the falling edge of the last 
WE. Note that for a write to occur, CE and WE must be LOW 
and OE must be HIGH. The load portion of the page write is 
complete when all the data (up to 32 bytes) is loaded into the 
register. 

The automatic write portion starts tww after each transition of 
WE from LOW-ta-HIGH. If WE transitions from HIGH-to-LOW 
before tww minimum (100 lIS), the timer is reset and the 
automatic write portion does not start. This is how the bytes 
are loaded, into the register. If WE is held LOW, this tww timer 
never starts and the write cycle is held indefinitely. 

If WE transitions from LOW-to-HIGH and stays HIGH for at 
least tww maximum, then the automatic write sequence is 
initiated. Note that the load sequence can also be terminated 
if DE goes LOW. Once OE is LOW, further attempts to load 
will be ignored and the part will time out (tww) and enter the 
automatic write sequence. 

The automatic write sequence consists of an erase cycle, 
which erases any data that existed in each addressed cell, and 
a write cycle, which puts data back into the erased cells. Note 

that a page write will only write data to the locations being 
addressed and will not rewrite the entire page. 

Byte Mode Write 

When WE is toggled once, the Am2864A operates in the byte 
mode. A single byte is loaded into the register and after WE 
goes HIGH and tww is satisfied, the automatic write cycle 
starts. It is in this mode that the Am2864A is identical to the 
Am2864B and Am9864. 

Auto. Select Mode 

The auto select mode allows the reading out of a binary code 
from an EEPROM that will identify its manufacturer and type. 
This mode is intended for use by programming equipment for 
the purpose of automatically matching the device to be 
programmed with its corresponding programming algorithm. 
This mode is functional at 25°C ±5°C ambient temperature. 

To activate this mode, programming equipment must force 
11.5 V to 12.5 V on address line Ag of the Am2864A. Two 
identifier bytes may then be sequenced from the device 
outputs by toggling address line Ao from VIL to VIH. All other 
address lines must be held at VIL during auto select mode. 

Byte 0 (Ao = VIU represents the manufacturer code and byte 
1 (Ao = VIH) the device identifier code. For the Am2864A, 
these two identifier bytes are given in Table 1. All identifiers for 
manufacturer and device codes will possess odd parity, with 
the MSB (07) defined as the parity bit. The auto select code for 
the Am2864A is identical to the Am2864B. 

Output OR-Tieing 

To accommodate multiple memory connections, a 2-line 
control function is provided to allow tor: 

1. Low memory power dissipation, and 
2. Assurance that output bus contention will not occur. 

I It is recommended that a: be decoded and used as the 
primary device selecting function, while DE be made a 
common connection to all devices in the array and connected 
to the read line from the system control bus. This assures that 
aI/ deselected memory devices are in their low-power standby 
mode and that the output pins are only active when data is 
desired from a particular memory device. 
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Data Polling 

This feature makes the Am2864A highly flexible. It allows the 
designer the option of a software polling technique for end of 
write indication. Data Polling requires a simple software rou­
tine that performs a read operation when the chip is in the 
automatic write mode. The data that becomes valid during this 
Data Polling read is the inverse of all 8 bits, last written to the 
outputs. The true data (000 - 007) will become valid when 
the automatic write has been completed. Note that all 8 bits 
invert during Data Polling, thereby giving the user more 
flexibility during design and layout. 

Chip Clear Mode (MJlltary only) 

Another feature included on AMD's Am2864A for military 
applications is a single-pulse chip erase. This optional mode 
allows the user to program all bits to a logic ONE with a single 
10-ms write pulse. Additional information is available from 
AMD regarding this test mode - consult the local AMD sales 
office. 

Endurance 

Since endurance testing is a destructive test it is sampled and 
not 100% tested. To test for endurance, a sample of devices 
are written 10,000 times and checked for data retention 
capability. 



There is one main failure mechanism associated with endur­
ance failures in EEPROMs. This failure mechanism is due to 
charge trapping in the thin tunneling dielectric. At a point, 
when the amount of trapped charge creates an electric field 
that exceeds the dielectric breakdown of the oxide, the oxide 
becomes conductive, and reliable storage of charge on the 
floating gate is no longer possible. This results in the failure of 
a single bit to properly write and retain data. 

There are three different failure rates associated with this 
failure mechanism, and the failure rates are a function of the 
number of write cycles. For less than a few hundred write 
cycles, the failure rate is relatively high. During AMD testing, 
each part is written hundreds of times to allow those cells that 
would be infant-mortality failures to be screened out. For the 
next 20,000 to 30,000 write cycles the failure rate is low. It is in 
this region that AMD EEPROMs are operated. Somewhere 
above this region, tYpically well above the guarantee of 104 

total write cycles, the failure rate again starts increasing. 

The endurance failure rate is a function of the number of write 
cycles that the part has experienced. All parts that pass the 
AMD test screens will write a minimum of 10,000 times at 
every byte location with a maximum failure rate of 5%.ln other 
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words, 5% of a sample of devices will fail to write or to retain 
information after write if they are written 10,000 times. Those 
devices that fail will typically have a single bit that fails to retain 
the correct data after being written. This failure rate is 
measured from a sample of devices, in the same manner that 
other reliability failure mechanisms are measured. 

For more detailed information on how this data was obtained 
please refer to the Am9864 Reliability Report (PID#06891A). 

APPLICATIONS 
During the switch between active and standby conditions, 
transient current peaks are produced on the rising and falling 
edges of Chip Enable. The magnitude of these transient 
current peaks is dependent on the output capacitance loading 
of the device. A 0.1 IlF ceramic capacitor (high frequency, low 
inherent inductance) should be used on each device between 
Vee and GND to mi'nimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive effects of 
the printed circuit board traces on EEPROM arrays, a 4.7 IlF 
bulk electrolytic capacitor should be used between Vee and 
GND for each eight devices. The location of the capacitor 
should be close to where the power supply is connected to the 
array. 

TABLE 1. IDENTIFIER BYTES (Notes 1, 2 & 3) 

Identifier 

Manufacturer Code 

Device Code 

Legend: 1 = HIGH 
O=LOW 

AO 

Notes: 1. Ag = 12.0 V ± 0.5 V 

o 

2. A1-Aa, A10-A12, CE, ()E = VIL 
3. WE=VIH 

o o 
o o 

Hex 

o o o o 01 

o o o SA 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Power Applied. -65 to + 135°C Temperature (Tc) ...... ; ........................... 0 to + 70°C 
Voltage on All Inputs with Respect Supply Voltage (Vee ±5%) ............. +4.75 to + 5.25 V 

to GND ......................................... + 6.50 to -0.6 V (Vee ±10%) ........... +4.50 to +5.50 V 
Voltage on Ag with Respect 

Industrial (I) Devices 
to GND ......................................... + 13.5 to -0.6 V 

Temperature (Te) ............................... -40 to +85°C 
Stresses above those listed under ABSOLUTE MAXIMUM Supply Voltage (Vee ±5%) ............. +4.75 to +5.25 V 
RA TINGS may cause permanent device failure. Functionality (Vee ±10%) ........... +4.50 to +5.50 V 
at or above these limits is not implied. Exposure to absolute 

Extended Commercial (E) Devices 
maximum ratings for extended periods may affect device 

Temperature (Tc) ............................. -55 to + 125°C 
reliability. 

Supply Voltage (Vee ±10%) ........... +4.50 to +5.50 V 

Military (M) Devices 
Temperature (Tc) ............................. -55 to + 125°C 
Supply Voltage (Vee ±10%) ........... +4.50 to +5.50 V 

Operating ranges· define those limits between which the 
functionality of the device is guaranteed. 

DC CHARACTERISTICS over operating range unless otherwise specified* 

Parameter Parameter 
Symbol Description Test Conditions Min. Typ. Max. Units 

III Input Leakage Current VIN - 0 to 5.5 V 10 p.A 

ILO Output Leakage Current VOUT-O to 5.5 V 10 p.A 

ICC1 Vcc Current (Standby) ~-VIH. OE-VIL 40 mA 

ICC2 VCC Current (Active) OE-~-VIL 100 mA 

ICC VCC Current (Write) WE: - "Lf. ~-VIL. ~-VIH 100 mA 

VIL Input LOW Voltage -0.1 .8 Volts 

VIH Input HIGH Voltage 2.0 VCC+ 1 Volts 

VOL Output LOW Voltage IOL-2.1 mA .45 Volts 

VOH Output HIGH Voltage IOH - -400 p.A 2.4 Volts 

CIN Input Capacitance (Note 1. 2) VIN - 0 V 4 10 pF 

COUT Output Capacitance (Note 1. 2) OE-~-VIH. VOUT-O V 8 12 pF 

VWI Write Inhibit Voltage 3.3 3.8 Volts 

Notes: 1. This parameter is sampled on a periodic basis and not 100% tested. 
2. Freq. = 1 MHz @ 25°C. 
3. Typical values are for nominal supply voltages. 
·See the last page of this spec for Group A Subgroup Testing information. 

KEY TO SWITCHING WAVEFORMS SWITCHING TEST WAVEFORM 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILL BE 
STEADY STEADY ----- MAY CHANGE WILL BE 

CHANGING 
FROM H TO L FROM H TO L 

::~v-~~~-"X= llIfIJ MAY CHANGE WILL BE 
CHANGING FROML TOH 
FROM L TOH 

INPUT OUTPUT 

--- DON'T CARE; CHANGING; WFOO9501 ANY CHANGE STATE 
PERMITTED UNKNOWN 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF"STATE AC Testing: Input are driven at 3 V for logic "1" and 0 V 
for logic "0." Timing measurements are made at 1.5 V . 

KSOOOO10 Input pulse rise and fall times are 10 ns. 
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SWITCHING TEST CIRCUIT 

Switching Test Conditions 
OUTPUT J, 2.7 kO 

Output load: 1 TTL gate and CL = 100 pF UNDER 

tc

, 

1'4 
5.0 V 

Input pulse levels: 0 V to 3.0 V 
TEST 

:s~ } Timing Measurement Reference Levels 6.2 kO DIODES - 1N3064 * OA'QUWAUNT Input: 1.5 V 
Output: 1.5 V -=;: -:; 

TC002491 

CL = 100 pF, including jig capacitance. 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 

Am2864A-2, Am2864A, Am2864A-3, Am2864A-355, 
Am2864A-20 Am2864A-25 Am2864A-30 Am2864A-35· 

Parameter Parameter Test 
No. Symbol Description Conditions Min. Max. Min. Max. Min. Max. Min. Max. Units 

READ 

1 tACC Address to Output Delay 
~-m; 

200 250 300 350 ns 
-VIL 

2 tCE ~ to Output Delay m;=VIL 200 250 300 350 ns 

3 tOE 
Output Enable to Output ~-VIL 100 100 110 120 ns Delay 

4 tDF Output Enable HIGH to ~=VIL 0 60 0 60 80 0 80 ns (Note 1) Output Float 

toH 
Output Hold from ~-rn; 

5 Addresses, ~ or DE 0 0 0 0 ns (Note 1) Whichever Occurred First -VIL 

WRITE 

6 tAS Address to Write Setup Time 20 20 20 60 ns 

7 les ~ to Write Setup Time 0 0 0 0 ns 

8 twp Write Pulse Width 100 100 120 150 ns 

9 tAH Address Hold Time 80 80 80 100 ns 

10 tDS Data Setup Time 50 50 50 70 ns 

11 tDH Data Hold Time 30 30 30 30 ns 

12 tCH ~ Hold Time 0 0 0 0 ns 

13 toES OE Setup Time 0 0 0 0 ns 

14 toEH DE: Hold Time 0 0 0 0 ns 

15 twc Wi: Cycle Time 1 1 1 1 j.lS 

16 tww Page Write Window 
100 500 100 500 100 500 100 1000 j.lS (Note 3) 

17 tWH WE: Hold Time 250 250 250 300 ns • 18 tWB Byte Write Cycle 10 10 10 12 ms 

19 tRED 
Write Recovery from Data 20 20 20 20 j.LS POlling Time 

(Notes 1 & 2) Number of Writes per Byte 10 10 10 10 x1000 

Notes: 1. This parameter is sampled and is not 100% tested. 
2. See Am9864 Reliability Report. 
3. A timer of ~ duration starts at every LOW-to-HIGH transition of WE. If it is allowed to time out, a page load will start. A 

transition of W from HIGH-to-LOW will stop the timer. 

·See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS (Cont'd.) 

3.0 V --------. 

ADDRESSES 

"".Au 

o.ov---------I 

,-----------------
-1.5 V ADDRESSES 

VAUO 

~-----------------------

'--------------

'-----+------

r-7-r"T"'l.-+..,--------......,+"<'""' 
HIGH Z 

OUTPUT ------~;;......------t-H:_++_f+ 

WE-v," 

HIGH Z 

WF010287 

Read 

Notes: 1. OE may be delayed up to tAcc-toe after the falling edge of ~ without impact on tACC. 
2. tOF is specified from OE or GE, whichever occurs first. 

-1.5 V -1.5 V 

AOOAESSES 
v .. 

(",,·Au) 
VOL ~_---;:---~~MtlJ'\-..~-=-IJ\---=~-=x AOOA n (Note 2) *'-____________ _ 
v," 

CE 
VOL 

v .. 
OE" 

VOL 

V .. 
WE V

L
_ 

DATA 
V .. 

(OOo-DO,) 
. VL 

Page Write With Data Polling 

Notes: 1. This is where Data Polling is available (if a write operation is performed). 
2. n<32. 
3. After the write cycle is completed (Data Out True), the user must meet one of the following 

conditions to prevent an accidental write: OE LOW, CE HIGH, or WE HIGH. 
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SWITCHING WAVEFORMS 

ADDRESSES Yo. 
(Ao·A,,) 

Y .. 

Yo. 
cr: 

Y .. 

Y .. 
OE 

V. 

Yo. 
WE 

DATA Y .. - HIGH 2 
(00,·00,) 

Y .. -

I"" 

Byte Write With Data Polling 

Notes: 1. This is where Data Polling is available (if a read operation is performed). 
2. After the write cycle is completed (Data Out True), the user must meet one of the following 

conditions to prevent an accidental write: OE LOW, CE HIGH, or WE HIGH. 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

III 1, 2, 3 

ILO 1, 2, 3 

ICC1 1, 2, 3 

ICC2 1, 2, 3 

ICC 1, 2, 3 

VIL 1, 2, 3 

VIH 1, 2, 3 

VOL 1, 2, 3 

VOH 1, 2, 3 

CIN 4 

COUT 4 

VWI 7,8 

SWITCHING CHARACTERISTICS 

Parameter Parameter 
No. Symbol Subgroups No. Symbol Subgroups 

1 tACC 9, 10, 11 11 tOH 9, 10, 11 

2 tCE 9, 10, 11 12 tcH 9, 10, 11 

3 toE 9, 10, 11 13 toES 9, 10, 11 

4 tOF 9, 10, 11 14 toEH 9, 10, 11 

5 tOH 9, 10, 11 15 twc 9, 10, 11 

6 tAS 9, 10, 11 16 tww 9, 10, 11 

7 tcs 9, 10, 11 17 tWH 9, 10, 11 

8 twp 9, 10, 11 18 tWB 9, 10, 11 

9 tAH 9, 10, 11 19 tREO 9, 10, 11 

10 tos 9, 10, 11 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STO-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMO's option. 
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Am2864B 
8192 x 8 Electrically Erasable PROM 

DISTINCTIVE CHARACTERISTICS 

• 5-V only operation • Data protection features to prevent writes from occur-
• Military temperature range available ring during Vce power-up/down 
• Self-timed Write Cycle with on-chip latches • 32-byte page write mode 

• Ready/Busy pin and Data Polling for end-of-write • Minimum endurance of 10,000 write cycles per byte with 
indication a 10-year retention. For detailed information, see the 

Am9864 Reliability Report (PID #06891A). 

GENERAL DESCRIPTION 

The Am2864B is a 65,536-bit Electrically Erasable Pro- to achieve the electrically alterable nonvolatile storage. 
grammable Read-Only Memory (EEPROM), organized as This technology employs the industry-accepted accepted 
8192 words by 8 bits per word. It operates from a Single Fowler-Nordheim tunneling across a thin oxide. 
5-volt supply and has a fully self timed write cycle with 
address, data and control lines latched during the write The Am2864B provides on-chip the logic necessary to 
operation. The 32-byte page write mode allows program- interface with most microprocessors. The latched inputs 
ming in as little as 2.8 seconds. The Am2864B is fabricated and self-timed write cycle free the microprocessor to 
on AMD's highly manufacturable N-Channel Silicon gate perform other tasks during a write. A transparent automatic 
process, and uses AMD's proprietary EEPROM technology erase before write enhances system performance. 

BLOCK DIAGRAM MODE SEL.ECT TABLE 

"-"'1 • ~ · Inputs Outputs 
• X-DECODER • 65,53&-BIT CE OE WE R/B I/O A9 Mode · S · CELL ARRAY - L L H Hi Z Data Out X Read 

"-"1 
fB - L H 15 15 Data In X Write • • · 5 V-DECODER • Y-GAnNG H X X Hi Z Hi Z X Standby • S • L H H Hi Z Hi Z X Read Inhibit 

~ ~ 
We -~ S 

t--- X L X - - X Write Inhibit 
OUTPUT ENABLE • INPUT/ L L H Hi Z Code VH Auto Select 

CE CHIP ENABLE - · OUTPUT 
Din Data Polling S PROG.LOGIC · LATCHES L L H L X 

Of AND Vpp GEN. 

L 1 · •. 1 
VH = 12.0 V ± .5 V 

vcc - H = HIGH 

GND - L=LOW 
RIB DQo DQ7 X = Don't Care 

90003052 
15= Pulse • PRODUCT SELECTOR GUIDE 

Part Number Am2864B-2 I Am2864B-20 Am2864B I Am2864B-25 Am2864B-3 Am2864B-30 Am2864B3Ss1 Am2864B-35 

Maximum 
200 ns 250 ns 300 ns 350 ns 

Access Time 

Vee Supply ±5% I ±10% ±5% I ±10% ±5% ±10% ±5% I ±10% 
Tolerance 

I PubliclltiQn # Rev. Amendmenl 
05571 D 10 
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CONNECTION DIAGRAMS 

R/S 1· 28 Vr;I:; 

A'2 2 27 WE 

A7 3 26 NC 

~ 4 25 As 

As 5 24 As 

A. 6 23 A" 

A3 7 22 OE 

A2 8 21 A,o 

A, 9 20 CE 

Ao 10 19 OQ7 

DCa 11 18 D06 

DO, 12 17 OOs 
002 13 16 00. 

GND 14 15 003 

CD005600 

Note: Pin 1 is marked for orientation. 

Top View 

< 
... ~ 0 .{ a: z 

~ 

As 

A. 

A3 

A2 

A, 

Ao 

NC 

000 

g g C 0 
Z z 
(!) 

LOGIC SYMBOL 

RIB 

LS002271 

VCC = Power Supply 
GND = Ground 
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Aa 

As 

A" 

NC 

OE 

A,o 

cr: 
DQ7 

DOa 

g g g 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

t 
L. ----- E. OPTIONAL PROCESSING 

Blank = Standard Processing 
B = Burn-in 

L-----------D. TEMPERATURE RANGE 
C - Commercial (0 to + 70°C) 
I'" Industrial (-40 to +8S0C) 

I E = Extended Commercial (-55 to + 125°C) 

L-------------c. PACKAGE TYPE 
o - 28-Pin Ceramic or Sidebrazed Ceramic DIP 

(CD 028 or SO 028) 
L - 32-Pin Rectangular Ceramic Leadless Chip 

Carrier (CLR032) 

L------------------B. SPEED OPTION 

'--- A. DEVICE NUMBER/DESCRIPTION 
Am2864B 
8192 x 8 EEPROM 

See Product Selector Guide 

Valid Combinations 

AM2864B-2 

AM2864B-20 

AM2864B 

AM2864B-25 

AM2864B-3 

AM2864B-30 

AM2864B-355 

AM2864B·35 

DC, DCB, 
DI,DIB, 
DE, DEB, 
LC, LCB, 
L1, LIB, 
LE, LEB 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 
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ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available In several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed 
by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

iL.. _____ E. LEAD FINISH 
A - Hot Solder DIP (CD 028 pkg. only) 
C-Gold 

L......--------D. PACKAGE TYPE 
X - 28·Pin Ceramic or Sidebrazed Ceramic DIP 

(CD 028 or SO 028) 
U - 32·Pin Rectangular Leadless Chip Carrier 

(CLR032) 

L..------------C. DEVICE CLASS 
/8 - Class 8 

L..----------------B. SPEED OPTION 
-25 - 250 ns 
-30 - 300 ns 
-35 - 350 ns 

'---A. DEVICE NUMBER/DESCRIPTION 
Am28648 
8192 x 8 EEPROM 

Valid Combinations 

AM2864B·25 

AM2864B·30 IBXA, IBXC, IBUC 

AM2864B·35 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. ' 
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FUNCTIONAL DESCRIPTION 

Read Mode 

The Am2864B has two control functions, both of which must 
be logically satisfied in order to obtain data at the outputs. 
Chip Enable (CE) is the power control and should be used for 
device selection. Output Enable (OE) is the output control and 
should be used to gate data to the output pins independent of 
device selection. Assuming that addresses are stable, address 
access time (tAee) is equal to the delay from CE to output 
(teE). Data is available at the outputs toE after the falling edge 
of OE, assuming that CE has been LOW and addresses have 
been stable for at least tAee-toE. 

Standby Mode 

The Am2864B has a standby mode which reduces the active 
power dissipation by 60%, from 525 mW to 210 mW 
(Vee ±5% values for 0 to 70°C). The Am2864B is placed in 
the standby mode by applying a TIL HIGH signal to the CE 
input. When in the standby mode, the outputs are in a high­
impedance state, independent of the OE input. 

Data Protection 

The Am2864B incorporates several features that prevent 
unwanted write cycles during Vee power-up and power-down. 
These features protect the integrity of the stored data. 

To avoid the initiation of a write cycle during Vee power-up 
and power-down, a write cycle is locked out for Vee less than 
3.3 volts (typical 3.8 V). It is the users's responsibility to insure 
that the control levels are logically correct when Vee is above 
3.3 volts. 

There is a WE lockout circuit that prevents WE pulses of less 
than 20 ns duration from initiating a write cycle. 

When the OE control is in logic zero condition, a write cycle 
cannot be initiated. 

Page Write Mode 

The page write allows from 1 to 32 bytes of data to be written 
into the EEPROM in a single write cycle. The page write mode 
consists of a load sequence followed by an automatic write 
sequence. 

During the load portion, sequential WE pulses load the byte 
address and the byte data into a 32-byte register. The bytes 
can be loaded into this register in any order. On each WE 
pulse, the "Y" address is latched on the falling edge of the 
WE, the data input is latched on the rising edge of WE, and the 
page address (A5-A12) is latched on the falling edge of the last 
WE. Note that for a write to occur, CE and WE must be LOW 
and OE must be HIGH. The load portion of the page write is 
complete when all the data (up to 32 bytes) is loaded into the 
register. 

The automatic write portion starts tww after each transition of 
WE from LOW-to-HIGH. If WE transitions from HIGH-to-LOW 
before tww minimum ("foo I-ls), the timer is reset and the 
automatic write portion does not start. This is how the bytes 
are loaded into the register. If WE is held LOW, this tww timer 
never starts and the write cycle is held indefinitely. 

If WE transitions from LOW-to-HIGH and stays HIGH for at 
least tww maximum, then the automatic write sequence is 
initiated. Note that the load sequence can also be terminated 
if DE goes LOW. Once DE is LOW, further attempts to load 
will be ignored and the part will time out (tWW) and enter the 
automatic write sequence. 

The automatic write sequence consists of an erase cycle, 
which erases any data that existed in each addressed cell, and 
a write cycle, which puts data back into the erased cells. Note 
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that a page write will only write data to the locations being 
addressed and will not rewrite the entire page. The 
Ready/Busy pin (R/B) goes to a logic LOW level during the 
automatic write sequence. This could signal a microprocessor 
host that the system bus is free for other activity. When R/B 
transitions to a HIGH state, the Am2864B has completed 
writing and is ready to accept another cycle. 

Byte Mode Write 

When WE is toggled once, the Am2864B operates in the byte 
mode. A single byte is loaded into the register and after WE 
goes HIGH and tww is satisfied, the automatic write cycle 
starts. It is in this mode that the Am2864B is similar to the 
Am9864 and the Am2817 A. 

Auto Select Mode 

The auto select mode allows the reading out of a binary code 
from an EEPROM that will identify its manufacturer and type. 
This mode is intended for use by programming equipment for 
the purpose of automatically matching the device to be 
programmed with its corresponding programming algorithm. 
This mode is functional at 25°C ±5°C ambient temperature. 

To activate this mode, programming equipment must force 
11.5 V to 12.5 V on address line Ag of the Am2864B. Two 
identifier bytes may then be sequenced from the device 
outputs by toggling address line Ao from VIL to VIH. All other 
address lines must be held at VIL during auto select mode. 

Byte 0 (Ao - VIU represents the manufacturer code and byte 
1 (Ao = VIH) the device identifier code. For the Am2864B, 
these two identifier bytes are given in Table 1. All identifiers for 
manufacturer and device codes will possess odd parity, with 
the MSB (07) defined as the parity bit. 

Output OR-Tieing 

To accommodate multiple memory connections, a 2-line 
control function is provided to allow for: 

1. Low memory power dissipation, and 
2. Assurance that output bus contention will not occur. 

It is recommended that CE be decoded and used as the 
primary device selecting" function, while DE be made a 
common connection to all devices in the array and connected 
to the read line from the system control bus. This assures that 
all deselected memory devices are in their low-power standby 
mode and that the output pins are only active when data is 
desired from a particular memory device. 

Ready IBusy Pin 

The Ready/Busy (R/B) pin is an open-drain output which 
allows two or more R/B Signals to be OR·tied together. The 
value of the pullup resistor required is as follows: 

4.6 volts 
Rpu=----

2.1 mA -IlL 
IlL = total VIL input current of devices connected to R/B. 

A typical pullup resistor value for R/B is 3 kn, assuming IlL is 
less than 0.5 mA. 

Data Polling 

This feature makes the Am2864B highly flexible. It allows the 
designer the option of a software polling technique as well as 
the hardware interrupt Ready/Busy technique for end of write 
indication. Data Polling requires a simple software routine that 
performs a read operation when the chip is in the automatic 
write mode. The data that becomes valid during this Data 
Polling read is the inverse of all 8 bits, last written to the 
outputs. The true data (000 - D07) will become valid when 
the automatic write has been completed. Note that all 8 bits 
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invert during Data Polling, thereby giving the user more 
flexibility during design and layout. 

Chip Clear Mode (Military only) 

Another feature included on AMD's Am2864Bfor military 
applications is a single-pulse chip erase. This optional mode 
allows the user to program all bits to a logic ONE with a single 
10-ms write pulse. Additional information is available from 
AMD regarding this test mode - consult the local AMD sales 
office. 

Endurance 

Since endurance testing is a destructive test it is sampled and 
not 100% tested. To test for endurance, a sample of devices 
are written 10,000 times and checked for data retention 
capability. 

There is one main failure mechanism associated with endur­
ance failures in EEPROMs. This failure mechanism is due to 
charge trapping in the thin tunneling dielectric. At a point, 
when the amount of trapped charge creates an electric field 
that exceeds the dielectric breakdown of the oxide, the oxide 
becomes conductive, and reliable storage of charge on the 
floating gate is no longer possible. This results in the failure of 
a single bit to prope~ly write and retain data. 

There are three different failure rates associated with this 
failure mechanism, and the failure rates are a function of the 
number of write cycles. For less than a few hundred write 
cycles, the failure rate is relatively high. During AMD testing, 
each part is written hundreds of times to allow those cells that 
would be infant-mortality failures to be screened out. For the 
next 20,000 to 30,000 write cycles the failure rate is low. It Is in 

PROGRAMMING 

this region that AMD EEPROMs are operated. Somewhere 
above this region, typically well above the guarantee of 104 

total write cycles, the failure rate again starts increasing. 

The endurance failure rate is a function of the number of write 
cycles that the part has experienced. All parts that pass the 
AMD test screens will write a minimum of 10,000 times at 
every byte location with a maximum failure rate of 5%. In other 
words, 5% of a sample of devices will fail to write or to retain 
information after write if they are written 10,000 times. Those 
devices that fail will typically have a single bit that fails to retain 
the correct data after being written. This . failure rate is 
measured from a sample of devices, in the same manner that 
other reliability failure mechanisms are measured. 

For more detailed information on how this data was obtained 
please refer to the Am9864 Reliability Report (PID#06891A). 

APPLICATIONS 

During the switch between active and standby conditions, 
transient current peaks are produced on the rising and falling 
edges of Chip Enable. The magnitude of these transient 
current peaks is dependent on the output capacitance loading 
of the device. A 0.1-IlF ceramic capacitor (high frequehcy, low 
inherent inductance) should be used on each device between 
Vee and GND to minimize transient effects. In addition, t6 
overcome the voltage drop caused by the inductive effects of 
the printed circuit board traces on EEPROM arrays, a 4.7-IlF 
bulk electrolytic capacitor should be used between Vee and 
GND for each eight devices. The location of the capaCitor 
should be close to where the power supply is connected to the 
array. 

TABLE 1. IDENTIFIER BYTES (Notes 1, 2 & 3) 

Identifier 

Manufacturer Code 

Device Code 

Legend: 1 = HIGH 
O=LOW 

AO 

Notes: 1. A9 = 12.0 V ± 0.5 V 

o 

2. A1-Aa, A10-A12, CE, QE=VIL 
3. WE=VIH 

DQ6 DQs 

o o 
o o 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 

Ambient Temperature with Power Applied. -65 to + 135°C Temperature (Te) .................................. 0 to + 70°C 

Voltage on All Inputs with Respect Supply Voltage (Vee ±5%) ............. + 4.75 to + 5.25 V 

to GND .. ~ ......................................... +6.50 to -0.6 V (Vee ±10%) ........... +4.50 to +5.50 V 

Voltage on Ag with Respect Industrial (I) Devices 

to GND ............................................ + 13.5 to -0.6 V Temperature (Te) ............................... -40 to +85°C 

Stresses above those listed under ABSOLUTE MAXIMUM 
Supply Voltage (Vee ±5%) ............. +4.75 to +5.25 V 

(Vee ±10%) ........... +4.50 to +5.50 V 
RATINGS may cause permanent device failure. Functionality Extended Commercial (E) Devices 
at or above these limits is not implied. Exposure to absolute Temperature (Te) ............................. -55 to + 125°C 
maximum ratings for extended periods may affect device Supply Voltage (Vee ±10%) ........... +4.50 to +5.50 V 
reliability. Military (M) Devices 

Temperature (Te) ............................. -55 to + 125°C 
Supply Voltage (Vee ±10%) ........... +4.50 to +5.50 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Parameter Parameter 
Symbol Description Test Conditions Min. Typ. Max. Units 

III Input Leakage Current Y,N .. 0 to 5.5 V 10 p.A 

ILO Output Leakage Current VOUT - 0 to 5.5 V 10 p.A 

ICC1 VCC Current (Standby) eE .. V'H, DE .. V,L 40 mA 

ICC2 VCC Current (Active) OE - CE .. V,L 100 mA 

Icc VCC Current (Write) WE= 1]", eE = V'L, OE = V,H 100 mA 

V,L Input LOW Voltage -0.1 .8 Volts 

V,H Input HIGH Voltage 2.0 Vcc+ 1 Volts 

VOL Output LOW Voltage IOL-2.1 mA .45 Volts 

VOH Output HIGH Voltage IOH = -400 p.A 2.4 Volts 

VRB RIB Output LOW IRB =2.1 mA .45 Volts 

C'N Input Capacitance (Note 1, 2) V'N=O V 4 10 pF 

COUT Output Capacitance (Note 1, 2) OE-eE=V,H, VOUT-O V 8 12 pF 

VWI Write Inhibit Voltage 3.3 3.8 Volts 

Notes: 1. This parameter is sampled on a periodic basis and not 100% tested. 
2. Freq. = 1 MHz @ 25°C. 
3. Typical values are for nominal supply voltages. 

KEY TO SWITCHING WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST8E WILL8E • STEADY STEADY ----- MAY CHANGE WILL8E 

CHANGING FROM H TO L 
FROM H TO L 

JJJJJJ MAY CHANGE 
WILL8E 

FROM L TOH CHANGING 
FROM L TOH 

-- DON'TCARE; CHANGING; 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

H 
CENTER 

DOES NOT LINE ISHIGH 
APPLY IMPEDANCE 

"OFF" STATE 

KSOOO010 
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SWITCHING TEST CIRCUIT 

Switching Test Conditions 
OUTPUT 1/1 2.7 kO 

Output load: 1 TTL gate and CL = 100 pF UNDER 

ICC 

..... 

j} 
5.0 V 

Input pulse levels: 0.45 V to 2.4 V 
TEST 

Timing Measurement Reference Levels 11.2 kG DIODES. IN3064 
OR EQUIVALENT 

Input: 0.8 V and 2.0 I V 
Output: 0.8 V and 2.0 V -:.: 

TC002491 

CL = 100 pF, including jig capacitance. 

SWITCHING CHARACTERISTICS over operating ranges 

Am2864B·2, Am2864B, Am2864B-3, Am2864B355, 
Am2864B·20 Am2864B·25 Am2864B·30 Am2864B·35 

Parameter Parameter Test 
No. Symbol Description Conditions Min. Max. Min. Max. Min. Max. Min. Max. Units 

READ 

1 tACC Address to Output Delay 
cram: 

200 250 300 350 ns 
=VIL 

2 teE cr to Output Delay m: aVIL 200 250 300 350 ns 

3 toE 
Output Enable to Output 

cr=VIL 75 100 110 120 ns Delay 

4 tOF Output Enable HIGH to 
cr=VIL 0 60 0 60 70 0 80 ns (Note 1) Output Float 

tOH 
Output Hold from cr=DE 5 Addresses, ~ or DE 0 0 0 0 ns (Note 1) Whichever Occurred First aVIL 

WRITE 

6 tAS Address to Write Setup Time 20 20 20 60 ns 

7 tes cr to Write Setup Time 0 0 0 0 ns 

8 twp Write Pulse. Width 100 100 120 150 ns 

9 tAH Address Hold Time 80 80 80 100 ns 

10 tos Data Setup Time 50 50 50 70 ns 

11 tOH Data Hold Time 30 30 30 30 ns 

12 teH cr Hold Time 0 0 0 0 ns 

13 toES OE Setup Time 0 0 0 0 ns 

14 toEH DE Hold Time 0 0 0 0 ns 

15 tOB Time to Device Busy 100 100 100 100 ns 

16 twc WE Cycle Time 1 1 1 1 p.s 

17 tww 
Page Write Window 100 500 100 500 100 500 100 1000 lAs (Note 4) 

18 twH WE Hold Time 250 250 250 300 ns 

19 twB Byte Write Cycle 10 10 10 12 ms 

20 tREO 
Write Recovery from Data 20 20 20 20 lAS Palling Time 

Write Recovery from RIB 
21 tRE Time 0 0 0 0 ns 

(Note 5) 

tRBO 
RIB to Output Time 50 50 50 50 ns (Notes 2, 5) 

(Notes 1 & 3) Number of Writes per Byte 10 10 10 10 xl000 

Notes: 1. This parameter is sampled on a periodic basis to worst-case test conditions and is not 100% tested. 
2. If cr and DE = VIL when RIB is going to VOH, then DOo - D07 becomes valid after tRBO + tACe. 
3. See Am9864 Reliability Report. 
4. A timer of tww duration starts at every LOW-to-HIGH transition of WE. If it is allowed to time out, a page load will start. A 

transition of WE from HIGH-to-LOW will stop the timer. 
5. This parameter is for information only. It is not tested or characterized. 
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2.4 

ADDRESSES 

AO- A12 

0.45 

SWITCHING WAVEFORMS (Cont'd.) 

,.--------------------
2.0 

0.8 

ADDRESSES 
VALID 

'----------......;..----------

'--------------
1----tCE----i 

1'-----+------

,..,,...,....,....,....,.-+_- - - -------_foro_ 
2.0 V 

HIGHZ VAUD 
OUTPUT 

HIGHZ 
OUTPUT 

0.8 V 
~ ..... .I....I....a..I&-____________ ""'+_'-oL.I 

Read 

Notes: 1. OE may be delayed Up to tACC-toE after the falling edge of CE without impact on tACC. 
2. tOF is specified from OE or CE, whichever occurs first. 

ADDRESSES V .. 

(Ao-A,,) V .. ~ =.=x: ADDR n (Note 2) X"-__________ _ 
V .. 

I Vo.--~----~-_7-----_+-~----

~---+--~-~-----+---~---
V .. 

WE 
VOl------.l 

DATA V .. -----"" J:----·U~-----~ 

(ClOo-OO7) V .. _____ -1 "l--..,...---ol" 1'-----r---...... 

----------1--- HIGH-Z i 
Rill HIGH Z r---------------tt-

Va. _ 

Page Write 

Notes: 1. This is where Data Polling is available. See Data Polling timing for setups. 
2. n~32. 
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SWITCHING· WAVEFORMS 

_______ V~AL~IO~---------J~~---------
tAH-i ~ t:------

~----~~----------_+~----------------_r--~-----------------------------

V~----~r_----------_r~----------------~----~---------------------------

~~-------------~.~ . 

v

L

-- I ~~-II--""'-~ ""-l 
DATA V~ -- HIGH Z 7IC .,..r----------------

<OO.rOQ,) V .. -------------------------<~"'_:. ______ OA_T_A_IN_+----j..¥..-- ~ DATA OUT (Note 1) 

I--_-Ioe ::j-lwa----II 
'~----J~ RIB HIGH Z 

Vo..-

WF020041 

Byte Write 

Notes: 1. This is where Data Polling is available. See Data Polling timing for setups. 

V .. 

V .. 

V .. 

V .. 

V .. 
WE 

OATA V.,.. 
(OQa-OQ,) Va.. 

RIB 
va. 

-

-

-

-

-~h 
I 
I 

\ 
tc.·I--

-J 

~~j 
DATA IN ~ 

(XYZ) j-

r--Ioe=:\ 
HGH Z 

Ie. 

\ f 

I 
I 

to. 

~ 
Iww - I-tREO (NOT E 2) 

DATA OUT )( DATA OUT 

'It <ml (XYZ) 

Iwa 

HIGH Z 

WF020022 

Data Polling 

Notes: 1. This is shown for single byte write. In page write, RIB goes LOW on first LOW-to-HIGH transition 
of WE. 

2. After the Write cycle is completed (RIB is HIGH or data out TRUE), the user must meet one of 
the following conditions to prevent an accidental write: DE LOW, CE HIGH, or WE HIGH. 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups 

III 1, 2, 3 

ILO 1, 2, 3 

ICC1 1, 2, 3 

ICC2 1, 2, 3 

ICC 1, 2, 3 

V,L 1, 2, 3 

VIH 1, 2, 3 

VOL 1, 2, 3 

VOH 1, 2, 3 

VRS 1, 2, 3 

CIN 4 

COUT 4 

VWI 7,8 

SWITCHING CHARACTERISTICS 

Parameter Parameter 
No. Symbol Subgroups No. Symbol Subgroups 

1 tACC 9, 10, 11 11 tOH 9, 10, 11 

2 tCE 9, 10, 11 12 tCH 9,10,11 

3 toE 9, 10, 11 13 tOES 9, 10, 11 

4 tOF 9, 10, 11 14 tOEH 9, 10, 11 

5 toH 9, 10, 11 15 tos 9, 10, 11 

6 tAS 9, 10, 11 16 twc 9, 10,11 

7 tcs 9, 10, 11 17 tww 9, 10, 11 

8 twp 9, 10. 11 18 tWH 9, 10,11 

9 tAH 9, 10, 11 19 tws 9, 10, 11 

10 tos 9, 10, 11 20 tREO 9, 10, 11 • 
MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am28C256 
32K x 8 Electrically Erasable PROM 

ADVANCE INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• 5-V only operation - 100 p.A power-down current 
• Military temperature range available • 64-byte page write 
• Low-power CMOS • Software-write protection 

- 60 mA active current • Minimum endurance of 10,000 write cycles per byte with 
- 1 mA standby current a ten year data retention 

GENERAL DESCRIPTION 

The Am28C256 is a 32,768 x 8-bit Electrically Erasable Am28C256, in the JEDEC-approved pinout, also features 
Programmable Read-Only Memory (EEPROM). It operates Status-Bit Polling, and a software-write protect that en-
from a single 5-volt supply and has a fully self-timed write hances the hardware-write protect. The Am28C256 is an 
cycle with address, data, and control lines latched during upward-compatible part from the Am2864A and Am2864B. 
the write operation. The 64-byte page-write mode allows For convenience, both JEDEC and industry-standard nota-
full chip programming in as little as five seconds.' The tion is used throughout this document.-

BLOCK DIAGRAM 

"-A,, { • 
(I) • w 

• x • 262,144-BfT 
CJ X-DECODER • S • CELL ARRAY --

A,-.. { 
(I) . ,.~ • w • • x 

Y-OECODER • V-GATING CJ 

• S • 
~ 

W (WE) (I) OUTPUT ENABLE w • INPUT I x CHIP ENABLE E tCE) CJ PROG.LOGIC • OUTPUT 

S ANDVppGEK. • LATCHES 
Q (OE) 

Vee I ••• I GND . 
DQ o DQ7 

80003054 

PRODUCT SELECTOR GUIDE 

Family 
Part No. 

Ordering 
Part No.: 28C256-205 28C256 28C256-305 28C256-355 

±5% VCC 
Tolerance 

±10% VCC 28C256-200 28C256-250 28C256-300 28C256-350 
Tolerance 

tACC (n5) 200 250 300 350 

tCE (n8) 200 250 300 350 

tOE (n8) 75 100 110 120 

I Publigation tl. Rev. ~me!Jdmenl 
08124 A 10 
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A,. 1- 28 

A'2 2 27 

A7 3 26 

A. 4 25 

Aa 5 24 

A. 6 23 

A3 7 22 

A2 8 21 

A, 9 20 

Ao 10 19 

DOo 11 18 

DO, 12 17 

D02 13 16 

GND 14 15 

CONNECTION DIAGRAMS 
Top View 

<-
.. .l ~ 

Vee 
.( 

W (WE) 

A'3 A. 

A. ~ 

Aa 
A. 

A" 

~ (OE) 
A3 

A,o A2 

E~) A, 

007 Ao 
DOs 

NC 
DOs 

DO. 
000 

003 

8 g- o (,) 

CDOO9821 z z 
C!l 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

---t ce 

---t 5E 

---+I WE 

LS002570 

VCC = Power Supply 
. GND ... Ground 
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As 

Aa 

A11 

NC 

G (0£) 

A,o 

E (CE) 

D07 

DOs 

go g 8 
CDOO9831 
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FUNCTIONAL DESCRIPTION 

Read Mode 

The Am28C256 has two control functions, both of which must 
be logically satisfied in order to obtain data at the outputs. 
Chip Enable, E (CE), is the power control and should be used 
for device selection. Output Enable, G (OE), is the output 
control and should be used to gate data to the output pins 
independent of device selection. Assuming that addresses are 
stable, address access time (tACe) is equal to the delay from E 
to output (tCE). Data is available at the outputs toE after the 
falling edge of G, assuming that E has been LOW and 
addresses have been stable for at least tACC - toE. 

Standby Mode 

The Am28C256 has a standby mode which reduces the active 
power dissipation by 98%, from 300 mW to 5 mW (values for 0 
to + 70°C). The Am28C256 is placed in the standby mode by 
applying a TTL-HIGH signal to the E (CE) input. When in the 
standby mode, the outputs are in a high-impedance state, 
independent of the G (OE) input. 

Power-Down Mode 

The Am28C256 also has a power-down mode which reduces 
the power dissipation by 99.8% - from 300 mW to .5 mW 
(values for 0 to + 70°C). The Am28C256 is placed in power 
down by raising E (CE) to VCC ±0.3 V. 

Data Protection - Hardware 

The Am28C256 incorporates several features that prevent 
unwanted write cycles during VCC power-up and power-down. 
These features protect the integrity of the stored data. 

To avoid the initiation of a write cycle during VCC power-up 
and power-down, a write cycle is locked out for VCC less than 
3.5 volts. It is the user's responsibility to ensure that the 
control levels are logically correct when Vcc is above 3.5 
volts. 

There is a W (WE) lockout circuit that prevents W pulses of 
less than 20 ns duration from initiating a write cycle., 

When the G ('OE) control is LOW (logic ZERO), a write cycle 
cannot be initiated. 

Data Protection - Software 

In addition to the hardware-protected write features provided 
on the Am28C256, the user may choose to implement 
software-write protect and minimize the chances of inadver­
tent writes. 

The software-write protection has three modes of operation: 
set protection, write operation under protection, and disable 
protection. 

Set Protection 

The default power-up mode of the Am28C256 is with the 
protection disabled. The software-write protection is set by 
performing a three-byte. write operation (with page-mode 
timing) using specific addresses and data. 

TABLE 1. SET-PROTECTION MODE 

Step Mode 

Write 5555 Hex 

2 Write 2AAA Hex 

3 Write 5555 Hex 

A violation of this sequence or the timeout of a 100-/.Is timer 
(WE transition LOW-to-HIGH starts the timer) aborts the set­
protection operation. 

The first time this sequence is applied to the part, a non­
volatile bit is set. This reconfigures the part so that both 
software and hardware-protection are implemented. Once this 
bit is set, the software algorithm must be used every time a 
write cycle occurs. 

1/0 7-1/0 0 Comment 

AA Hex Dummy Write 

55 Hex Dummy Write 

AO Hex Dummy Write 

Write Operation Under Protection 

The write operation uses the same three steps to unlock the 
write protection for each byte-write, or page-write operation. 
Note that while under software write protection, a write can 
only be performed using page mode timing. Thus, a "byte 
write" is act~ally a four byte page write. The first three bytes 
unlock write protection (and are not written), while the fourth 
byte is the single byte to be written into the device. 

TABLE 2. WRITE OPERATION UNDER PROTECTION MODE 

Step Mode A14- AO 

1 Write 5555 Hex 

2 Write 2AAA Hex 

3 Write 5555 Hex 

4-67 Write Address 

At the conclusion of the write cycle, the write operations to the 
Am28C256 are disabled. The page addresses (A6 - A14) 
should be held constant throughout the page-load operation 
(steps 4 - 67). 
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1/°7- 1/°0 Comment 

AA Hex Dummy Write 

55 Hex Dummy Write 

AO Hex Dummy Write 

Data 
Page-Load 

Writes 

Disable Protection 

The software protection can be disabled, and the part recon­
figured to hardware-only protection, by using the operations 
shown in Table 3. Again, page mode timing must be used for 
all six bytes. 



TABLE 3. DISABLE-PROTECTION MODE 

Step Mode A14- AO 

1 Write 5555 Hex 

2 Write 2AAA Hex 

3 Write 5555 Hex 

4 Write 5555 Hex 

5 Write 2AAA Hex 

6 Write 5555 Hex 

The software-write protection is now disabled and the user 
has unrestricted write access to the Am28C256 - like on the 
Am28648 EEPROM. 

Byte-Write Mode 

To write into a particular location. addresses must be valid and 
a TIL LOW applied to the Write Enable (W) pin of a selected 
(E LOW) device. This combined with Output Enable (G) being 
HIGH, initiates a write cycle. During a byte-write cycle, all 
inputs except data are latched on the falling edge of W or E, 
whichever occurred last. Data is latched on the rising edge of 
W or E, whichever occurred first. An automatic erase is 
performed before data is written. 

For system-design simplification, the Am28C256 is designed 
in such a way that either the E or W pin can be used to initiate 
a write cycle. The device uses the second HIGH-to-LOW 
transition of either E or W to latch addresses and the first 
LOW-to-HIGH transition to latch the data. For example, if W is 
used to initiate and terminate the write cycle, then W must go 
LOW after E goes LOW, and W must return HIGH before E 
goes HIGH. It is also permissible to mix control pins. As a 
second example. if E is used to initiate the write cycle and W is 
used to end the cycle, then E must go LOW after W goes 
LOW. and W must return HIGH before E goes HIGH. All 
address setup and hold times are with respect to the HIGH-to­
LOW transition of the lagging control pin, and all data setup 
and hold times are with respect to the LOW-to-HIGH transition 
of the leading control pin. 

To simplify the following discussion, the W pin is used as the 
write-cycle control pin throughout the rest of this data sheet. 

Page-Write Mode 

The page write allows from 1 to 64 bytes of data to be written 
into the EEPROM in a single write cycle. The page-write mode 
consists of a load sequence, followed by an automatic write 
sequence. 

During the load portion, sequential W (WE) pulses load the 
byte address and the byte data into a 64-byte register; the . 
bytes can be loaded into this register in any order. On each W 
pulse, the "V" address is latched on the falling edge of W. the 
data input is latched on the riSing edge of W, and the page 
address (A6 - A14) is latched on the falling edge of the last W. 
Note that for a write to occur. E (a:) and W (WE) must be 
LOW, and G (OE) must be HIGH. Although the page address 
(As - A14) is latched on the final W HIGH-to-LOW pulse 
(before tWW). it is recommended that the page address be 
held steady during the entire page load. This is to ensure that 
an accidental software write protect sequence is not seen by 
the device. If the user chooses to change addresses during 
the page load, it is then the user's responsibility to make sure 
the three byte software algorithm is not accidentally sent to 
the device. 

The automatic-write portion starts tww after the last transition 
of W from LOW-to-HIGH. If W transitions from HIGH-to-LOW 
before tww minimum (100 1lS), the timer is reset and the 
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1/°7-1/°0 Comment 

AA Hex Dummy Write 

55 Hex Dummy Write 

80 Hex Dummy Write 

AA Hex Dummy Write 

55 Hex Dummy Write 

20 Hex Dummy Write 

automatic-write portion does not start. This is how the bytes 
are loaded into the register. If W is held LOW, this tww timer 
never starts and the write cycle is held indefinitely. 

If W transitions from LOW-to-HIGH and stays HIGH for at least 
tww maximum, then the automatic-write sequence is initiated. 
Note that the load sequence can also be disabled if G (C5E) 
goes LOW. If G is LOW, attempts to load will be ignored. The 
part will time out if G (C5E) is held LOW longer than tww Max. 
and enter the automatic-write sequence. 

The automatic-write sequence consists of an erase cycle­
which erases any data that existed in ,each addressed cell, 
and a write cycle - which puts data back into the erased cells. 
Note that a page write will only write data to the locations 
selected during the page load and will not rewrite the entire 
page. 

Auto Select Mode 

The auto select mode allows the reading out of a binary code 
from an EEPROM that will identify its manufacturer and type. 
This mode is intended for use by programming equipment for 
the purpose of automatically matching the device to be 
programmed with its corresponding programming algorithm. 
This mode is functional at 25°C ±5% ambient temperature. 

To activate this mode, programming equipment must force 
11.5 V to 12.5 V on address line Ag of the Am28C256. Two 
identifier bytes may then be sequenced from the device 
outputs by toggling address line Ao from VIL to VIH. All other 
address lines must be held at VIL during auto select mode. 

Byte 0 (Ao = VIIJ represents the manufacturer code and byte 
1 (Ao = VIH) the device identifier code. For the Am28C256, 
these two identifier bytes are given in Table 5. All identifiers for 
manufacturer and device codes will possess odd parity, with 
the MSB (07) defined as the parity bit. 

Output OR-Tieing 

To accommodate multiple memory connections, a two-line 
control function is provided to allow for: 

1. Low memory power dissipation. 

2. Assurance that output bus contention will not occur. 

It is recommended that E (aE) be decoded and used as the 
primary device-selecting function, while G (C5E) be made a 
common connection to all devices in the array and connected 
to the Read line from the system-control bus. This assures 
that all deselected memory devices are in their low-power 
standby mode and that the output pins are only active when 
data is desired from a particular memory device. 

Write-Operation Status Register 

The Am28C256 features a Status-Bit register which can be 
used to poll the present state of the part. During a write cycle, 
a read to the Status register can be performed. Out of this 
register the toggle bit, the page-load timer, and DATA polling 
can be read. 
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Toggle Bit (DQ6) 

The toggle bit is used to tell if the Am28C2S6 is still writing. 
The toggle bit can eliminate the software housekeeping chore 
of saving and fetching the last address and data written to a 
device, as is required when using DATA polling. With each 
consecutive read, 1/06 toggles. Therefore, two read opera­
tions must be performed to get the status. 

Page-Load Timer (DQ5) 

The page-load timer tells the user if the page-write window 
(tww) has timed out, and the write cycle has commenced, or if 
it's still available to load data into. If 1/05 is HIGH, the write 
cycle has begun; if it's LOW, tww has not timed out. 

DATA Polling (DQ7) 

DATA polling requires a simple software routine that performs 
a read operation when the chip is in the automatic-write mode. 
The data that becomes valid during this DATA polling read is 
the inverse of D07, last written to 007. The true data (007) 
will become valid when the automatic write has been complet­
ed. 

Endurance 

Since endurance testing is a destructive test, it is sampled and 
not 100% tested. To test for endurance, a sample of devices 
are written 10,000 times and checked for data-retention 
capability. 

There is one main failure mechanism associated with endur­
ance failures in EEPROMs. This failure mechanism is due to 
charge trapping in the thin tunneling dielectric. At a point­
when the amount of trapped charge creates an electric field 
that exceeds the dielectric breakdown of the oxide - the 
oxide becomes conductive, and reliable storage of charge on 
the floating gate is no longer possible. This results in the 
failure of a single bit to properly write and retain data. 

There are three different failure rates associated with this 
failure mechanism, and the failure rates are a function of the 
number of write cycles. For less than a few hundred write 
cycles, the failure rate is relatively high. During AMD testing, 
each part is written hundreds of times to allow those cells that 
would be infant mortality failures to be screened out. For the 
next 20,000 to 30,000 write cycles, the failure rate is low. It is 
in this region that AMD EEPROMs are operated. Somewhere 
above this region, typically well above the guarantee of 104 

total write cycles, the failure rate again starts increasing. 

The endurance failure rate is a function of the number of write 
cycles that the part has experienced. All parts that pass the 
AMD-test screens will write a minimum of 10,000 times at 
every byte location with a maximum failure rate of S%. In other 
words, S% of a sample of devices will fail to write or to retain 
information after write if they are written 10,000 times. Those 
devices that fail will typically have a single bit that fails to retain 
the correct data after being written. This failure rate is 
measured from a sample of devices, in the same manner that 
other reliability mechanisms are measured. 

TABLE 4. Am28C256 MODE SELECT 

~ MODE E (eE) G (OE) 
Read L L 

Write L H 

Standby IWrite 
H X 

Inhibit 

Write Inhibit X L 

Write Inhibit X X 

APPLICATIONS 

Auto Select L 

DATA Polling L 

!<:~~: L = I ow ('10 
H "'HIGH (VH) 
X = Don't Care 
VH = 12.0 V ±o.s V 

During the switch between active and standby conditions, 
transient current peaks are produced on the rising and falling 
edges of chip enable. The magnitude of these transient 
current peaks is dependent on the output capaCitance loading 
of the device. A 0.1-I.lF ceramic capacitor (high frequency, low 
inherent inductance) should be used on each device between 

L 

L 
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Vi (WE) Ag OUTPUTS 

H X DOUT 

L X 

X X Hi-Z 

X X 

H X 

H VH CODE 

H X 

Vee and GND to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive effects of 
the printed-circuit-board traces on EEPROM arrays, a 4.7-I.lF 
bulk electrolytic capacitor should be used between Vee and 
GND for each eight devices. The location of the capacitor 
should be close to where the power supply is connected to the 
array. 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature Temperature (T e) .................................. 0 to + 70°C 

with Power Applied ........................... -65 to + 135°C Supply Voltage (Vce) ......................... (Notes 1 & 2) 
Voltage on All Inputs Industrial (I) Devices 

with Respect to Ground, except Ag .. +6.50 V to -0.6 V Temperature (Te) ............................... -40 to +85°C 
Voltage on Ag Supply Voltage (Vce) ......................... (Notes 1 & 2) 

with Respect to Ground ............... + 13.50 V to -0.6 V 

Stresses above those listed under ABSOLUTE MAXIMUM 
Extended Commercial (E) Devices 

RATINGS may cause permanent device failure. Functionality 
Temperature (T e) ............................. - 55 to + 125°C 

at or above these limits is not implied. Exposure to absolute 
Supply Voltage (Vce) ......................... (Notes 1 & 2) 

maximum ratings for extended periods may affect device Military (M) Devices 
reliability. Temperature (TC) .......................... , .. -55 to + 125°C 

Supply Voltage (Vce) ......................... (Notes 1 & 2) 

Notes: 1. For -205, blank, -305, and -355 versions, 
VCC = + 4.75 to + 5.25 V. 

2. For -200, -250, -300, and -350 versions, 
Vcc = + 4.50 to + 5.50 V. 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Parameter Parameter 
Test Conditions Min. Max. Units 

Symbol Description 

III Input Leakage Current VIN - 0 to 5.5 V 10 IlA 

ILO Output Leakage Current Vour = 0 to 5.5 V, 10 IlA G (OE)=VIH 

ICC3 VCC Current (Power Down) E (CE) = VCC ±0.3 V 100 IlA 

ICC2 VCC Current (Standby) E (CE) =VIH, 1 mA G (OE)=VIL 

E (CE) =VIL, 
W (WE)=VIH, 

ICC1 Vcc Current (Active) f = 5 MHz, 60 mA 
lour=O mA 
(Note 3) 

E (CE) =VIL, 
Icc Vcc Current (Write) G (OE)=VIH, 60 mA 

W (WE)=VIL 

VIL Input LOW Voltage -0.1 .8 V 

VIH Input HIGH Voltage 2.0 Vce +1 V 

VOL Output LOW Voltage IOL = 2.1 mA .45 V • VOH Output HIGH Voltage IOH =, 400 IlA 2.4 V 

VWI Write-Inhibit Voltage 3.5 V 

CAPACITANCE (Notes 1 & 2) 

Parameter Parameter 
Test Conditions Typ. Max. Units 

Symbol Description 

CIN Input Capacitance VIN =0 V 4 10 pF 

Cour Output Capacitance G (OE) = E (CE) = VIH, 
8 12 pF 

Vour= 0 V 

Notes: 1. T A = 25°C, f = 1 MHz 
2. This parameter is sampled and not 100% tested. 
3. This parameter is tested with G (OE) = VIH to simulate open outputs. 

5-47 



KEY TO SWITCHING WAVEFORMS SWITCHING TEST CIRCUITS 

WAVEFORM INPUTS OUTPUTS 

OUTPUT IA 2.7 kO --- UNDER 5.0 V 
MUST BE WlllBE TEST 

ie, 
I~ 

STEADY STEADY 

:S~ } ---
6.2 kO 

f 
DIODES - IN3064 -- MAY CHANGE Will BE OR EQUIVALENT 

CHANGING FROMHTOl FROM H TO L 

-= .- MAV CHANGE WlllBE 
TCOO2491 

FROMl TOH CHANGING 
FROM L TO H 

CL = 100pF, including jig capacitance. -- DON·TCARE; CHANGING; 
Switching Test Conditions ANY CHANGE STATE 

PERMITTED UNKNOWN 

Output load: 1 TIL gate and CL = 100 pF 

H 
CENTER Input pulse levels: 0.45 V to 2.4 V 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

Timing Measurement Reference Levels ··OFF··STATE 

Input: 0.8 V and 2.0 V 
KSOOOO10 Output: O.B V and 2.0 V 

I 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

28C256- 28C256- 28C256-
Parameter 205, 28C256, 305, 355, 

Symbol ~200 -250 -300 -350 
Parameter Test 

No. JEDEC Std. Description Conditions Min. Max. Min. Max. Min. Max. Min. Max. Units 

READ 

1 tAVQV tACC Address to Output Delay 
~(~)-

200 250 300 350 ns G (~)-VIL 
2 tELQV teE ~ to Output Delay G (~)-VIL 200 250 300 350 ns 

3 tGLQV1 toE 
Output Enable to Output 

~ (~)-VIL 75 100 110 120 ns 
Delay 

4 tEHQZ, tOF Output Enable HIGH to 
~ (~)-VIL 0 60 0 60 70 0 80 ns 

tGHQZ (Note 1) Output Float 

toH 
Output Hold from ~(~)-

5 tAXQX (Note 1) Addresses, ~ or G G (~)-VIL 0 0 0 0 ns 
Whichever Occurred First 

WRITE 

6 tAS Address to Write Setup Time 10 10 20 40 ns 

7 tAH Address Hold Time 100 100 100 100 ns 

8 tos Data Setup Time 50 50 50 70 ns 

9 tOH Data Hold Time 20 20 25 40 ns 

10 tes E to Write Setup Time 0 0 0 0 ns 

11 teH E Hold Time 0 0 0 0 ns 

12 toES G Setup Time 0 0 0 0 ns 

13 toEH G Hold Time 0 0 0 0 ns 

14 twp Write Pulse Width 100 100 120 150 ns 

15 twc W Cycle Time 1 1 1 1 p.s 

16 tww 
Page Write Window 

100 250 100 250 100 250 100 500 p.s 
(Note 2) 

17 tWH W Hold Time 100 100 120 150 ns 

18 tWB Byte Write Cycle 10 10 10 10 ms 

19 tREO 
Write Recovery from DATA 

0 0 0 0 p.s 
Polling Time (Note 3) 

20 tSB 
G (DE) LOW to 

150 150 150 150 ns 
Status Bit 

21 toEW 
Write Control 

50 50 50 50 ns Recovery 

(Note 1) Number of Writes per Byte 10 10 10 10 xl000 

Notes: 1. This parameter is sampled and not 100% tested. 
2. A timer of tww duration starts at every LOW-to-HIGH transition of W (WE). If it is allowed to time out, a page write will start. A transition of W 

from HIGH to LOW will stop the timer. 
3. This parameter is for information only. It is not tested or characterized. • 

5-49 



2.4 -------,. 

ADDRESSES 
AO- A14 

0.45 

SWITCHING WAVEFORMS (Cont'd.) 

2.0 

0.' 

0.8 

ADDRESSES 
VALID 

~---ICE------<" 

1'-----+-----

2.0 V ,,·z ,,·z 
OUTPUT 

WF010286 

Read 

Notes: 1. G (aE) may be delayed up to tACC - toe after the falling edge of E (CE) without impact on tACC. 
2. tOF is specified from G (ITE) or E (GE) whichever occurs first. 

(A,,-A,.) V.. ____ --,....,.... ____ ..-,j~ ..... ____ _ 
ADDRESSES v .. 2t= VALID' ~ 

V.. t.. ,I ... --j IcH I-
E(~) I~~-----------~, 

~-----4~-----------+~---------------~--'-------------------~~-------

v,,---~P-------~4-----------------~----~------------------~ 

Vi (WE) :: -----------....... 1'---------------' 
OATA 1/ .. _--_______ H_I.Z _____ -c 

(00..-00,) . v .. __ -. _____ -I-_~.,.. 

Byte - Write Timing 

Notes: 1. To initiate the write cycle, one of the following write controls must be held for at least tww 
maximum: W (WE) HIGH, E (eE) HIGH, or G (DE) LOW. 

DATA OUT 
(NOTE 4) 

WF020045 

2. After being held HIGH for a minimum of tOEW + tOEH, W can be toggled LOW during the write 
cycle as long as one of the following conditions are met: E HIGH or GLOW. 

3. This is where STATUS Bits are available. STATUS Bits are only available with W HIGH, E LOW, 
and GLOW. 

4. Data is available only with W HIGH, E LOW, and GLOW .. 
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SWITCHING WAVEFORMS 

AOOAESSES v .. 
(Ao-A,.l v .. ~ =,y ... DDR n (NOTE 4) X"-_________ _ 

v .. 
E (CE) 

~--~~--~--_7-------~-~----

v .. ---r--~~--~--------~--~------a (OE) 

v .. 

V .. --------.I 
W(WE) v .. _ 

DATA v .. -------'" jo--------:Lj~--------"lol 

(~) v .. ------.1 1"--:"'1'-.........-1"--------..,....---........-

Page-Write Timing 

WF020036 

Notes: 1. To initiate the page·write cycle, one of the following write controls must be held for at least tww 
maximum: W HIGH, E HIGH, or GLOW. 

2. After being held HIGH for a mini,mum of toEW, W can be toggled LOW during the write cycle as 
long as one of the following conditions are met: E HIGH or GLOW. 

3. This is where STATUS Bits are available. STATUS Bits are only available with W HIGH, E LOW, 
and G LOW. (See STATUS Bits Timing for setups.) 

4. n~64 
5. Data is available only with W HIGH, E LOW, and GLOW. 

E(~ \~ ____________________________________________________________ ~ 

t5ATA Poling 

LAST BYTE OF 
IIOr DATA IN 

Toggle Bit 

LAST BYTE OF 
110. • DATA IN 

Pag&-Load Tiner 

LAST BYTE OF 
110. DATA IN 

~---------------~------------~ 
~-----------------------llw.----------------------------~ 

(NOTE 2) 

Write Operation STATUS Bit Timing 

Notes: 1. G (OE) HIGH Minimum 50 ns 
2. Page load ends and internal write cycle starts here. 
3. Internal write cycle ends and a fresh page load may be initiated here. 
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(NOTE 3) 

WF022251 
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PROGRAMMING 

Please refer to Table 5 for a summary of identifier bytes. 

TABLE 5. IDENTIFIER BYTERS (Notes 1 & 2) 

~s Identifier 

Manufacturer Code 

Am28C256 
Device Code 

Key: 1 = Logic HIGH 
0- Logic LOW 

Ao 

VIL 

VIH 

Notes: 1. Ag = 12.0 V ±0.5 V 

DQ7 DQ6 DQs 

0 0 0 

0 0 1 

2. A1-AS. A10-A14. E (CE). G (OE) = VIL 
3. W (WE) = VIH 
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DQ4 DQ3 DQ2 

0 ,0 0 

0 0 0 

Hex 
DQ, DQo Data 

0 1 01 

0 0 20 
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MOS· RANDOM-ACCESS 
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MOS UV Erasable 
Programmable ROM (EPROM) Index 

. Am27C1024 
Am27C256 
Am27C256 OTP 
Am27C512 
Am27C5120TP 
Am2716BI Am2732B 
8·BIT EPROM FAMILY 
8·BIT OTPROM FAMILY 

65,536 x 16·Bit CMOS EPROM ................................................. 6·54 
32,768 x 8·Bit CMOS EPROM ................................................... 6·46 
32,768 x 8·Bit CMOS One·Time Programmable ROM ..................... 6·48 
65,536 x 8·Bit CMOS EPROM ................................................... 6·50 
65,536 x 8·Bit CMOS One·Time Programmable ROM (OTPROM) ...... 6·52 
2048 x 8·Bitl4096 x 8·Bit EPROM ................................................ 6·1 
(Am2764A, Am27128A, Am27256, Am27512) ............................... 6·15 
(Am2764A, Am27128A, Am27256) ............................................. 6·31 



Am2716B/ Am2732B 
2048 x 8-Bitl4096 x 8-Bit EPROM 

ADVANCE INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• Fast access times-as low as 100 ns 0 Single + 5-V power supply 

• Low-power dissipation • TTL-compatible inputs and outputs 

• Programming voltage - 12.5 V • ± 1 0% power-supply tolerance available 

GENERAL DESCRIPTION 

The Am27168 and Am27328 are ultraviolet Erasable To eliminate bus contention on a multiple-bus microproces-
Programmable Read-Only Memories (EPROMs) and are sor system, all AMO EPROMs offer separate output enable 
organized as 2048 x 8 bits, and 4096 x 8 bits, respectively. (OE) and chip enable (CE) controls. 
All standard EPROMs offer access times of 250 ns, 

All signals are TTL levels, including programming signals. 
allowing operation with high-speed microprocessors with-

8it locations may be programmed singly, in blocks, or at 
out any Wait states. Some of AMO's EPROMs have access random. To reduce programming time, AMO's EPROMs 
times of as fast as 100 ns. may be programmed using 1-ms pulses. 

BLOCK DIAGRAM 

DATA OUTI'UT$ 

0.-- Vee 000'007 
o.--GND 

J ttl f f f t 0.-- Ypp 

Oi OUTPUT~ t--
iiGii QlIPENAIU 

AND OUTPUT BUFFERS Ci PROG LOGIC f--

- y r--.-- DECODER ,...!-
Y·GATING -- t--

AOORESS - r:-INPUTS - X · - DECOOER · CELL MATRIX 

- · - r-:-

BDOO~231 

PRODUCT SELECTOR GUIDE 

Family 
Part No. Am2716BI Am2732B 

Ordering 
Part No.: 

±5% Vee 27168-105 27168-155 27168-205 27168 27168-305 27168-455 
Tolerance 27328-105 27328-155 27328-205 27328 27328-305 27328-455 

±10% Vee 27168-100 27168-150 27168-200 27168-250 27168-300 27168-455 
Tolerance 27328-100 27328-150 27328-200 27328-250 27328-300 27328-455 

tAee (n8) 100 150 200 250 300 450 

teE (n8) 100 150 200 250 300 450 

toE (n8) 75 75 75 100 110 150 

Pl.!b'i!2~tiQn # Rev. Am~ngm~[ll 
08160 A /0 

6-1 Issue Date: May 1986 



CONNECTION DIAGRAMS 
Top View 

A7 24 Vee .r ~ ~ ~ » .~ ~ 

II, 23 II, 

As 22 A. A, At 

A. 21 (NOTE 2) A, A. 

A3 20 (NOTE 1) 
A4 lie 

'" (NOTE 2) 
Az A,o 

A2 (NOTE 1) 

A, 18 ~/J5mJ 
A, A,O 

Ao 17 007 Ao ~ 

000 16 OOe Ne D07 

00, 15 005 DOo DOe 

002 14 004 

GNO 13 003 8" 8" i !Ii 8 g i 
COO09431 

COOO9781 

Am2718B Am2732B 

Notes: I 1 OE ~lVpp 

I 2 Vpp An 

LOGIC SYMBOLS 

Am2716B Am2764B 

--........ ~ --........ ~ 
--.... rsmJ --.... rsmJ 

---II"'~ ---t .. ~ 

LSOO2361 LS002371 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMO standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

.Q. -

~. E. OPTIONAL PROCESSING 
Blank = Standard processing 

D. TEMPERATURE RANGE 
C = Commercial (0 to + 70°C) 
I = Industrial (-40 to +85°C) 
E = Extended (-55 to + 125°C) 

~------------------------C. PACKAGE TYPE 
o = 24-Pin Ceramic DIP (CDV024) 
L = 32-Pin Rectangular Ceramic Leadless Chip 

Carrier (CL V032) 

'--------------------------------- B. SPEED OPTION 

- A. DEVICE NUMBER/DESCRIPTION 
Am2716B - 2K x 8 EPROM 
Am2732B = 4K x 8 EPROM 

Valid Combinations 

±50/0 Vce Tolerance 
AM2716B-105 

AM27168-155 

AM27168-205 

AM27168 

AM27168-305 

AM27168-455 

AM27328-105 

AM27328-155 

AM27328-205 

AM27328 

AM27328-305 

AM27328-455 

± 10% Vee Tolerance 

AM2716B-100 

AM27168-150 

AM27328-100 

AM27328-150 

AM27168-200 

AM27168-250 

AM27168-300 

AM27168-450 

AM27328-200 

AM27328-250 

AM27328-300 

AM27328-450 

DC,DI, 
LC, LI 

DC,DI, 
LC, LI 

DC, 01, DE, 
LC, LI, LE 
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See Product Selector Guide 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMO 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMO's standard military 
grade products. 

• 



ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) products are 
processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, or surface 
treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

.J... .A. 

L=E. LEAD FINISH 
A .. Hot Solder DIP 

D. PACKAGE TYPE 
J - 24-Pin Ceramic DIP (CDV024) 

'------------c. DEVICE CLASS 
/B .. Class B 

'----------------8. SPEED OPTION 
-150 -150 ns 

- A. DEVICE NUMBER/DESCRIPTION 
Am2716B .. 2K x 8 EPROM 
Am2732B - 4K x 8 EPROM 

Valid Combinations 

± 10% Vce Tolerance 
AM2716B·150 

AM2716B·200 

AM2716B-250 

AM2716B·300 

AM2716B-450 IBJA 
AM2732B-150 

AM2732B·200 

AM2732B·250 

AM2732B·300 

AM2732B-450 

-200 - 200 ns 
-250" 250 ns 
-300" 300 ns 
-450" 450 ns 

Valid Comblnat/ons 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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FUNCTIONAL DESCRIPTION 

Erasing the EPROMs 

In order to clear all locations of their programmed contents, 
it is necessary to expose the EPROMs to an ultraviolet light 
source. A dosage of 15 W seconds/cm2 is required to 
completely erase an EPROM. This dosage can be obtained 
by exposure to an ultraviolet lamp - wavelength of 2537 
Angstroms (~) -with intensity of 12,000 IlW/cm2 for 
fifteen to twenty minutes. The EPROM should be about 
directly under and about one inch from the source and all 
filters should be removed from the ultraviolet light source 
prior to erasure. 

It is important to note that the EPROMs will erase with light 
sources having wavelengths shorter than 4000 ~. Although 
'erasure times will be much longer than with ultraviolet 
sources at 2537 ~, nevertheless, the exposure to fluores­
cent light and sunlight will eventually erase the EPROMs 
and exposure to them should be prevented to realize 
maximum system reliability. If used in such an environment, 
the package window should be covered by an opaque label 
or substance. 

Programming the EPROMs 

Upon delivery, or after each erasure, the EPROM has all 
bits in the "1", or HIGH state. Zeros ("Os") are loaded into 
the EPROM through the procedure of programming. 

The programming mode is entered when a voltage greater 
than 12.0, but less than 13.3 V is applied to the Vpp pin 
(OElVpp for 32K) and CE/PGM is given a TIL-LOW pulse. 
The data to be programmed is applied 8 bits in parallel to 
the Data I/O (DOn) pins. 

The flowchart (Figure 1) in the Programming section of this 
document shows the AMD-preferred interactive program­
ming algorithm. Interactive algorithms requires less pro­
gramming time than most other algorithms. This does not 
preclude the use of other algorithms, including the conven­
tional 50-ms pulse, as long as the maximum specifications 
are not violated. 

The AMD-preferred algorithm reduces programming time 
by using short (1 ms) program pulses and giving each 
address only as many pulses as is necessary in order to 
reliably program the data. After each pulse is applied to a 
given address, data in that address is verified. If the data 
does not verify, an additional pulse is applied for a 
maximum of 15 pulses. This process is repeated while 
sequencing through each address of the EPROM. The 
interactive section of the algorithm is programmed and. 
verified at Vcc = 6.0 V, ±5%. 

The overprogram section of the algorithm programs the 
entire array by cycling through each address and applying 
an additional 2-ms program pulse. This section is done at 
Vcc = 5.0 V, ±5%. 

After the firial address is completed, the entire EPROM is 
verified to the data-sheet specifications of VCC = 5.0 V, 
±5%. 

Auto Select Mode 

The Auto Select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer and 
type. This mode is intended for use by programming 
equipment for the purpose of automatically matching the 
device to be programmed with its corresponding program­
ming algorithm. This mode is functional in the 25°C ±5°C 
ambient-temperature range required when programming 
the EPROMs. 
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To activate this mode, the programming equipment must 
force 12.0 V ±0.5 Von address line A9' Two identifier bytes 
may then be sequenced from the device outputs by 
toggling address line Ao from VIL to VIH. All other address 
lines must be held at VIL during Auto Select mode. 

8yte 0 (Ao = VIL, 000 - 007) represents the manufacturer 
code, and byte 1 (Ao = VIH, 000 - 007), the devjce identi­
fier code. These identifier bytes are given in Table 2. All 
identifiers for manufacturer and device codes will possess 
odd parity, with the most significant bit (MSB), 007, defined 
as the parity bit. 

Read Mode 

AMO EPROMs have two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (GE) is the power control and should 
be used for device selection. Output Enable (OE) is the 
output control and should be used to gate data to the 
output pins, independent of device selection. Assuming that 
addresses are stable, address access time (tACe) is equal 
to the delay from CE to output (tCE). Data is available at the 
outputs tOE after the falling edge of OE, assuming that CE 
has been LOW and addresses have been stable for at least 
tACC-tOE· 

Standby Mode 

AMD EPROMs have a standby mode which reduces the 
active power dissipation up to 80%. The EPROM is placed 
in the standby mode by applying a TIL HIGH signal to the 
CE input. When in standby mode, the outputs are in a high­
impedance state, independent of the OE input. 

Output OR-Tieing 

To accomodate multiple memory connections, a two-line 
control function is provided to allow for: 1) low-memory 
power dissipation, and 2) assurance that output-bUS con­
tention will not occur. 

It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array, and 
connected to the Read line from the system control bus. 
This assures that all deselected memory devices are in 
their low-power standby mode and that the output pins are 
only active when data is desired from a particular memory 
device. 

Program Inhibit 

Programming of multiple EPROMs in parallel with different 
data is also easily accomplished. Except for CE/PGM, all 
like inputs (including OE and Vpp) of the parallel EPROMs 
may be common. For the Am27168, a LOW-level GE/PGM 
input inhibits the other EPROMs from being programmed. 
For the Am27328, a HIGH-level CE/PGM input inhibits the 
other EPROMs from being programmed. 

Program Verify 

A verify. should be performed on the programmed bits to 
determine that they were correctly programmed. 

Data for all the EPROMs should be verified toE after the 
falling edge of DE, Vpp may remain at 12.5 V for the 27168 
during program verify, but for the 27328, OElVpp must be a 
TIL low level. 

System Applications 

During the switch between active and standby conditions, 
transient current peaks are produced on the rising and 
falling edges of Chip Enable. The magnitude of these 
transient current peaks is dependent on the output capaci-
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tance loading of the device. A O.l-p.F ceramic capacitor 
(high-frequency, low-inherent inductance) should be used 
on each device between Vee and GND to minimize 
transient effects. In addition, to overcome the voltage drop 
caused by the inductive effects of the printed circuit-board 

traces on EPROM arrays, a 4.7-p.F bulk electrolytic capaci­
tor should be used between Vee and GND for each eight 
devices. The location of the capacitor should be close to 
where the power supply is connected to the array. 

FUNCTION TABLES 

TABLE 1. Am2716B MODE SELECT 

~ CEI 
MODE PGM OE Ag Vpp OUTPUTS 
Read L L X Vee DOUT 

Output Disable L H X Vee Hi-Z 

Standby H X X Vee Hi-Z 

Program L H X Vpp DIN 

Program Verify L L X Vpp DOUT 

Program Inhibit L H X Vpp Hi-Z 

Auto Select L L VH Vee Code 

TABLE 2. Am2732B MODE SELECT 

~s CEI OEI 
MODE P~M Vpp Ag OUTPUTS 
Read L L X DOUT 

Output Disable L H X Hi-Z 

Standby H X X Hi-Z 

Program L Vpp X DIN 

Program Verify L L X DOUT 

Program Inhibit H Vpp X Hi-Z 

Auto Select L L VH Code 

Key: L= LOW 
H = HIGH 
X = Can be either LOW or HIGH 

VH = 12.0 V ±0.5 V 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Power Applied. -65 to + 135°C Temperature (T c) .................................. 0 to + 70°C 
Supply Voltage Supply Voltage (Vec) ......................... (Notes 1 & 2) 

with respect to Ground Industrial (I) Devices 
on al/ Inputs except Ag and Vpp ....... + 6.25 to -0.6 V Temperature (Tc) ........................ ; ...... -40 to +65°C 
on Ag ............. ' ........................... + 13.50 to -0.6 V Supply Voltage (Vcc) ......................... (Notes 1 & 2) 
on Vpp ...................................... + 13.50 to -0.6 V 

Stresses above those listed under ABSOLUTE MAXIMUM 
Extended Commercial (E) Devices 

RA rINGS may cause permanent device failure. Functionality 
Temperature (Tc) .......................•....• -55 to +125°C 

at or above these limits is not implied. Exposure to absolute 
Supply Voltage (VCC) ..................•...... (Notes 1 & 2) 

maximum ratings for extended periods may affect device Military (M) Devices 
reliability. Temperature (TC) ............................. -55 to +125°C 

Supply Voltage (Vcc) ......................... (Notes 1 & 2) 

Notes: 1. For -105, -155, -205, blank, -305, and -455 
versions, VCC - + 4.75 to + 5.25 V. 

2. For -100, -150, -200, -250, -300, and -450 
versions, VCC - + 4.50 to + 5.50 V. 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

DC CHARACTERISTICS over operating range unless otherwise specified (Notes 1, 2. & 4)* 

Parameter Parameter 
Symbol Description Test Conditions Min. Max. Units 

VOH Output HIGH Voltage IOH ... -400 p.A 2.4 V 

VOL Output LOW Voltage 'OL'" 2.1 rnA 0.45 V 

VIH Input HIGH Voltage 2.0 Vcc+ 1 V 

VIL Input LOW Voltage -0.1 +0.6 V 

III Input Load Current VIN - 0 to + 5.5 V 10.0 p.A 

ILO Output Leakage Current Your - 0 to -5.5 V 10.0 p.A 

Vec Standby Current 
CII Devices 25 

for Am27168 (Note 6) 
~-VIH' 

ElM Devices 40 
ICC1 VCC Standby Current O'E ... VIL C, I, E, 

rnA 

for Am27328 & M Devices 
40 

Vcc Active Current C, I, E 
ICC2 for Am27168 OE"'~"'VIL & M Devices 

100 rnA 
and Am27328 

IpP1 
Vpp Program Current 

Vpp - 5.5 V 
C, I, E, 

30 rnA 
(Note 5) & M Devices 

IpP2 Vpp Read Current Vpp ... 5.5 V C, I, E, 
5 rnA & M Devices 

Notes: See notes fol/owing the Capacitance table on next page. 

·See the last page of this spec for Group A Subgroup Testing information. 

• 
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CAPACITANCE (Notes 2 & 3) 

Parameter 
Symbol 

COUT 

Parameter 
Description 

Input Capacitance 

Output Capacitance 

C5ElVpp 
Input Capacitance 

~/PGM 
Input Capacitance 

Test Conditions Typ. Max. 

VIN"'"O V 4 7 

VOUT"O V 8 12 

12 20 

VIN-O V 
9 12 

Notes: 1. VCC must be applied simultaneously or before Vpp, and removed simultaneously or after Vee. 
. 2. Typical values are for nominal supply voltages. 

3. This parameter is only sampled and not 100% tested. 

Units 

pF 

pF 

pF 

4. Caution: The EPROMs must not be removed from or inserted into a socket or board when Vpp or VCC is applied. 
5. Vpp may be connected to VCC directly except during programming. The supply would then be the sum of ICC and Ipp. 
6. ICC1 Max. is 40 mA for-4XX devices; 

KEY TO SWITCHING WAVEFORMS SWITCHING TEST CIRCUITS 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILL BE 
STEADY STEADY ---- MAY CHANGE WILL BE 

FROMHTOL CHANGING 
FROM H TOL 

JJJJJJ MAY CHANGE 
WILL BE 
CHANGING FROM L TOH 
FROM L TOH 

- DON'T CARE; CHANGING; 
ANY CHANGE . STATE 
PERMITTED UNKNOWN 

H 
CENTER 

DOES NOT LINE ISHIGH 
APPLY IMPEDANCE 

"OFF" STATE 

KSOOOO10 

SWITCHING TEST WAVEFORMS 

2.4 V 

0.4 V 

INPUT 

2.0V 2.0V > TEST POINTS < 
0.8 V 0,8 V 

OUTPUT 
WF009500 

AC Testing: Inputs are driven at 2.4 V for a logic "1" and 0.4 V for a logic "0". Input pulse rise and fall 
times are 5 ns. 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified* (Notes 1 & 3) 

(Table 1 of 2) 

Parameter Parameter Test 
-105, -100 -155, -150 -205, -200 

No. Symbol Description Conditions (Note 4) Min. Max. Min. Max. Min. Max. . Units 

1 tACC 
Address to Output 

CE=OE=VIL 100 150 200 ns Delay 

2 teE 
Chip Enable to 100 150 200 ns Output Delay 

3 toE 
Output Enable to 75 75 75 ns 
Output Delay 

4 tOF Output Enable HIGH 0 60 0 60 0 60 ns (Note 2) to Output Float 

Output Hold from 

5 toH Addresses, CE, or 0 0 0 ns (Note 2) DE, whichever 
occured first 

(Table 2 of 2) 

Parameter Parameter Test 
Blank, -250 -305, -300 -455, -450 

No. Symbol Description Conditions (Note 4) Min. Max. Min. Max. Min. Max. Units 

1 tACC 
Address to Output 

CE=DE=VIL 250 300 450 ns 
Delay 

2 tCE 
Chip Enable to 250 300 450 ns 
Output Delay 

3 toE 
Output Enable to 100 110 150 ns 
Output Delay 

4 tOF Output Enable HIGH 0 60 0 60 0 80 ns 
(Note 2) to Output Float 

Output Hold from 

5 toH Addresses, CE, or 0 0 0 ns 
(Note 2) OE, whichever 

occured first 

Notes: 1. VCC must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
2. This parameter is only sampled and not 100% tested. 
3. Caution: The EPROMs must not be removed from or inserted into a socket or board when Vpp or VCC is 

applied. 
4. Output Load: 1 TIL gate and CL = 100 pF, 

Input Rise and Fall Times: ~ 20 ns, 
Input Pulse Levels: 0.45 to 2.4 V, 
Timing Measurement Reference Level- Inputs: 1 V and 2 V 

Outputs: 0.8 V and 2 V. 

*See the last page of this spec for Group A Subgroup Testing information. 

• 
I 
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2.4 

ADDRESSES 

0.45 

OUTPUT 

SWITCHING WAVEFORMS 

,,------------------
2.0 

0.8 

ADDRESSES 
VALID 

1'------------------

----

'''I 
----

tOE 
(NOTE 1) 

tACC 
'OH (NOTE 1) 

«««1 
---

H-Z VALID 
OUTPUT 

Notes: 1. C5E may be delayed up to tACC - toE after the falling edge of <:>E without impact on tACC. 
2. tOF is specified from C5E or rn:. whichever occurs first. 
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PROGRAMMING 
This section covers Identifier bytes, Interactive Flowcharts, and Interactive Programming Algorithms for DC Programming and 
Switching Programming Characteristics. ' 

INTERACTIVE 
SECTION 

OVERPROGRAM 
SECTION 

I 

INCREMENT ADDRESS 

INCREMENT ADDRESS 

Figure 1. Interactive Programming Flow Chart 
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TABLE 4. IDENTIFIER BYTES 

~s Hex 
Identifier Ao D07 DOe DOs D04 DQ3 DQ2 DQl DOo Data 

Manufacturer Code V,L 0 0 0 0 0 0 0 1 01 

Am27168 
V,H 1 0 0 0 0 1 1 0 86 

Device Code 

Am27328 
V,H 0 0 0 0 0 1 1 1 07 

Device Code 

Notes: 1. A9 = 12.0 V ±0.5 V 
2. All other Address Lines'" ~ = OE = V,L 

INTERACTIVE PROGRAMMING ALGORITHM DC. PROGRAMMING CHARACTERISTICS 

(Notes 1, 2, and 4) 

Parameter Parameter 
Symbol Description Test Conditions Min. Max. Units 

III Input Current (All Inputs) V,N = V,L or V,H 10.0 p.A 

V,L Input LOW Level (All Inputs) -0.1 0.8 V 

V,H Input HIGH Level 2.0 Vee + 1 V 

VOL Output LOW Voltage during Verify IOL = 2.1 rnA .45 V 

VOH Output LOW Voltage during Verify 'OH" -400 p.A 2.4 V 

lee2 
Vee Supply Current For Am27168 100 rnA (Program and Verify) and Am2732B 

IpP1 Vpp Supply Current (Program) Vpp" 5.5 V 30 rnA 

V,O 
A9 Auto-Select 11.5 12.5 V Voltage 

Notes: See notes following the Interactive Programming Algorithm Switching Programming Characteristics table. 

INTERACTIVE PROGRAMMING ALGORITHM SWITCHING PROGRAMMING CHARACTERISTICS 

(Notes 1, 2, 3, and 4) 

Parameter Parameter 
No. Symbols Description Mln_ Max. Units 

1 tAS Address Setup Time 2 IlS 
2 toES DE Setup Time 2 IlS 

3 tos Data Setup Time 2 IlS 

4_ tAH Address Hold Time 2 IlS 
5 tOH Data Hold Time 2 IlS 

6 tOF Chip Enable to Output Float Delay 0 130 IlS 
7 tvps Vpp Setup Time 2.0 IlS 
8 tves Vee Setup Time 2 IlS 
9 tpw PGM Initial Program Pulse Width .95 1.05 ms 

10 topw PGM Overprogram Pulse Width (Note 3) 1.9 55 ms 

11 teES c:;e Setup Time 2 IlS 

12 toE Data Valid from DE 150 ns 

Notes: 1. TA=+25°C ±5°C; Vee = 6.0 V ±0.25 V; Vpp=12.0 to 13.3 V. 
2. Vee must be applied simultaneously or before Vpp and removed simultaneously or after Vpp. 
3. When programming the EPROMs, a 0.1-IlF capacitor is required across Vpp and ground to suppress spurious voltage 

transients which may damage the device. 
4. Programming characteristics are guidelines which must be followed. They are not 100% tested to worst-case limits. 
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ADDRESSES 

DATA 

Vpp 

Vee 

INTERACTIVE PROGRAMMING ALGORITHM WAVEFORMS 

AM2716B 

(Notes 1 and 3) 

VINH 
PROGRAM 

~ 

VIL K -
lAS _I 

-- 121--

---< DA~A IN STABLE 

Vpp ~~~f-

~ 
Vee .1 --'I:IS_-

v:.:.J 
VINH --'I;IS

-

V'L V 
IpW 

VINH -1095msl -
I IOPW 

V1L -12.85msl-

\ 

ICH 
-12j- H.oZ 

IOE IOES --I -- 121 --10.151-
MAX 

Am2732B 
(Notes 1 and 2) 

"\ 

PROGRA M ----'--VERIFY 

I-
DATA OUT VA~ID 

--

K= i IAH ;01 

~ 
ICFP 
jO,I31 
MAX 

WF0005B3 

WF001331 

Notes: 1. The input timing reference level is 0.8 V for VIL and 2 V for VIH. 
2. toE and tOF are characteristics of the device, but must be accommodated by the programmer. 
3. toE and tOFP are characteristics of the device, but must be accommodated by the programmer. 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups* 

VOH 1, 2, 3 

VOL 1, 2, 3 

VIH 1, 2, 3 

VIL 1, 2, 3 

III 1, 2, 3 

ILO 1, 2, 3 

ICC1 1, 2, 3 

ICC2 1, 2, 3 

IpP1 1, 2, 3 

IpP2 1, 2, 3 

CIN 4 

COUT 4 

CIN2 4 

CIN3 4 

"For DC Programming Characteristics, only Subgroup 1 applies. 

SWITCHING CHARACTERISTICS 

Parameter 
No. Symbol Subgroups 

1 tACC 9, 10, 11 

2 tCE 9, 10, 11 

3 tOE. 9, 10, 11 

4 tOF 9 

5 tOH 9 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 

I, 

6-14 



a-BIT EPROM FAMILY 
(Am2764A, Am27128A, Am27256, Am27512) 

DISTINCTIVE CHARACTERISTICS 

• Fast access times - as low as 150 ns • Single + 5-V power supply 
• Low·power dissipation • TTL-compatible inputs and outputs 
• Programming voltage - 12.5 V • ± 10% power·supply tolerance available 

GENERAL DESCRIPTION 

The Am2764A, Am27128A, Am27256, and the Am27512 To eliminate bus contention on a multiple·bus microproces-
are ultraviolet Erasable Programmable Read-Only Memo- sor system, all AMO EPROMs offer separate output enable 
ries (EPROMs) and are organized as 8 bits per word. All (DE) and chip enable (GE) controls. 
standard EPROMs offer access times of 250 ns, allowing 

All signals are TTL levels, including programming signals. 
operation with high-speed microprocessors without any 

Bit locations may be programmed singly, in blocks, or at 
Wait states. Some of AMO's EPROMs have access times 
of as fast as 150 ns. 

random. To reduce programming time, AMO's EPROMs 
may be programmed using 1·ms pulses. 

BLOCK DIAGRAM 

DATA OUTPUTS 
0---- Vee 000'007 

0---- GND 

t t ttl t t t 0---- Vpp 

Oi OUTPUT ENABl,E 

~ PGII CHIP ENABLE 
AND OUTPUT BUFFERS Ci PRoo LOGIC 

- Y r-;-= DECOOEA i---!-
Y·GATING 

- I--
ADORESS - r-:-INPUTS - X · - DECODER · CELLIIATRIX 

- · - -
80000231 

PRODUCT SELECTOR GUIDE 

Family 
Part No. Am2764A, Am27128A, Am27256, Am27512 

Ordering 
Part No.: 

±5% Vee 2764A-1 - 2764A-2 2764A 2764A·3 2764A·4 
Tolerance 27128A-1 - 27128A·2 27128A 27128A·3 27128A-4 

- 27256-1 27256-2 27256 27256·3 27256·4 
- - - 27512 27512·3 27512·4 

±100/0 Vee 2764A-15 - 2764A-20 2764A-25 2764A-30 2764A·45 
Tolerance 27128A·15 - 27128A-20 27128A-25 27128A·30 27128A-45 

- 27256-17 27256-20 27256-25 27256-30 27256·45 
- - - 27512-25 27512·30 27512·45 

tAee (ns) 150 170 200 250 300 450 

teE (ns) 150 170 200 250 300 450 

tOE (ns) 75 75 75 100 110 150 

Publication # Rev. Amendment 
08005 A 10 

6-15 Issue Date: May 1986 



CONNECTION DIAGRAMS 
Top View 

i 
... 

(NOTE 1) Vcc ~ c 11 » i i 
A12 (NOTE 5) 

A7 (NOTE 4) A, A. 

A6 AS As A, 

A5 A9 
A. "11 

A4 A11 

A3 (NOTE 3) "3 He 

A2 A10 A2 (HOlE I) 

A1 (NOTE 2) A, A,o 

Ao D07 "0 (HOlE 2) 

DOo D06 Ne DO, 

D01 D05 
DO, 

D02 D04 
DOo 

GND D03 

8 8' i ~ g g g 
CDOO9420 

CD009710 

AM2764A AM27128A AM27256 AM27512 

Notes: 1 Vpp Vpp Vpp A15 

2 CE CE CE/PGM CE/PGM 

3 OE OE OE OElVpp 

4 NC A13 A13 A13 

5 PGM PGM A14 A14 
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LOGIC SYMBOL 

Am2764A Am27128A 

--___ ... ce --_11 .... ce 

--_II .... PTIM ---II ... PTIM 

----11-. C5I: 

LS002360 LS002370 

Am272S6 Am27S12 

---II .... ~/15rol ---II .... ~/15rol 

--...... ~OE --......... ~lVpp 

LS002520 LS002530 

• 
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ORDERING INFORMATION (Cont'd.) 
Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

.AM2,7 -9- i t"--____ E. OPTIONAL PROCESSING 

IL..------~--D. ::.::. ::ng 
C - Commercial (0 to + 70'C) 
I-Industrial (-40 to +85'C) 
E - Extended (-55 to + 125'C) 

~--------------C.PACKAGETYPE 
o - 28·Pin Ceramic DIP (CDV028) 
L - 32·Pin Rectangular Ceramic Leadless Chip 

Carrier (CLV032) 

~---------------B. SPEED OPTION 

- A. DEVICE NUMBER/DESCRIPTION 
8·Bit EPROM Family 
Am2764A - 8K x 8 EPROM 
Am27128A - 16K x 8 EPROM 
Am27256 - 32K x 8 EPROM 
Am27512 - 64Kx8 EPROM 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported In volume for this device. Consult the local AMO 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMO's standard military 
grade products. 
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See Product Selector Guide 

Valid Combinations 
±S% VCC Tolerance 
AM2764A·1 
AM2764A·2 
AM2764A 
AM2764A·3 
AM2764A-4 
AM27128A·1 
AM2712BA·2 
AM27128A 
AM27128A·3 
AM27128A-4 
AM27256·1 
AM27256-2 
AM27256 
AM27256-3 
AM27256-4 
AM27512 
AM27512·3 
AM27512·4 

DC, DeB, 
DI,DIB, 
Le, LeB, 
LE, LEB 

± 10% VCC Tolerance 
AM2764A·15 

AM2764A·20 

AM2764A·25 

AM2764A·30 

AM2764A-45 

AM27128A·15 

AM27128A·20 

AM27128A·25 

AM27126A·30 

AM27128A-45 

AM27256·17 

AM27256·20 

AM27256-25 

AM27256·30 

AM27256-45 

AM27512·25 

AM27512·30 

AM27512-45 

DC,DCB, 
DI,DIB, 
DE, DEB, 
LC, LCB, 
LI, LIB, 
LE, LEB 

DC, DCB, 
DI,DIB, 
DE, DEB, 
LC, LCB, 
LI, LIB 



ORDERING INFORMATION 

APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) products are 
processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, or surface 
treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Device Class 
D. Package Type 
E. Lead Finish 

x 

TL-_____ E. LEAD FINISH 
A ~ Hot Solder DIP 
C=Gold 

L---------D. PACKAGE TYPE 
X = 28-Pin Ceramic DIP (CDV028) 
U = 32-Pin Rectangular leadless Chip 

Carrier (Cl V032) 

L-------------C. DEVICE CLASS 
IB = Class B 

L-----------------B. SPEED OPTION 
-20 = 200 ns 

'---A. DEVICE NUMBER/DESCRIPTION 
8-Bit EPROM Family 
Am2764A - 8K x 8 EPROM 
Am27128A - 16K x 8 EPROM 
Am27256 - 32K x B EPROM 
Am27512 -64Kx8 EPROM 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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-25 = 250 ns 
-30 = 300 ns 
-45 = 450 ns 

Valid Combinations 

± 10% Vee Tolerance 
AM2764A-20 

AM2764A-25 

AM2764A-30 

AM2764A-45 

AM2712BA-20 

AM27128A-25 

AM2712BA-30 

AM2712BA-45 

AM27256-20 

AM27256-25 

AM27256-30 

AM27256-45 

AM27512-30 

AM27512-45 

IBXA,/BUA 
IBUC 

IBXA 



FUNCTIONAL DESCRIPTION 

Erasing the 8-Bit EPROMs 

In order to clear all locations of their programmed contents, 
it is necessary to expose the EPROMs to an ultraviolet light 
source. A dosage of 15 W seconds/cm2 is required to 
completely erase an EPROM. This dosage can be obtained 
by exposure to an ultraviolet lamp - wavelength of 2537 
Angstroms (,&.) -with intensity of 12,000 pW/cm2 for 
fifteen to twenty minutes. The EPROM should be about 
directly under and about one inch from the source and all 
filters should be removed from the ultraviolet light source 
prior to erasure. 

It is important to note that the EPROMs will erase with light 
sources having wavelengths shorter than 4000 '&'. Although 
erasure times will be much longer than with ultraviolet 
sources at 2537 ,&., nevertheless, the exposure to fluores­
cent light and sunlight will eventually erase the EPROMs 
and exposure to them should be prevented to realize 
maximum system reliability. If used in such an environment, 
the package window should be covered by an opaque label 
or substance. 

Programming the 8-Blt EPROMs 

Upon delivery, or after each erasure, the EPROM has all 
bits in the "1", or HIGH state. Zeros ("Os") are loaded into 
the EPROM through the procedure of programming. 

The programming mode is entered when a voltage greater 
than 12.0, but less than 13.3 V is applied to the Vpp pin 
(OE/Vpp for 512K) and PGM (CE/PGM for 256K and 512K) 
is LOW. The data to be programmed is applied 8 bits in 
parallel to the Data 1/0 (DOn) pins. 

The flowchart (Figure 1) in the Programming 'Section of this 
document shows the AMD-preferred interactive program­
ming algorithm. Interactive algorithms requires less pro­
gramming time than most other algorithms. This does not 
preclude the use of other algorithms, including the conven­
tional 50-ms pulse, as long as the maximum specifications 
are not violated. 

The AMD-preferred algorithm reduces programming time 
by using short (1 ms) program pulses and giving each 
address only as many pulses as is necessary in order to 
reliably program the data. After each pulse is applied to a 
given address, data in that address is verified. If the data 
does not verify, an additional pulse is applied for a 
maximum of 15 pulses. This process is repeated while 
sequencing through each address of the EPROM. The 
interactive section of the algorithm is programmed and 
verified at Vcc = 6.0 V, ±5%. 

The overprogram section of the algorithm programs the 
entire array by cycling through each address and applying 
an additional 2-ms program pulse. This section is done at 
Vcc = 5.0 V, ±5%. . 

After the final address is completed, the entire EPROM is 
verified to the data-sheet specifications of Vcc = 5.0 V, 
±5%. 

Auto Select Mode 

The Aato Select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer and 
tYpe. This mode is intended for use by programming 
equipment for the purpose of automatically matching the 
device to be programmed with its corresponding program­
ming algorithm. This mode is functional in the 25°C ±5°C 
ambient-temperature range required when programming 
the EPROMs. 
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To activate this mode, the programming equipment must 
force 12.0 V ± 0.5 V on address line Ag. Two identifier bytes 
may then be sequenced from the device outputs by 
toggling address line Ao from VIL to VIH. All other address 
lines must be held at VIL during Auto Select mode. 

Byte 0 (Ao = VIL, 000 - 007) represents the manufacturer 
code, and byte 1 (Ae = VIH, 000 - 007), the device identi­
fier code. These identifier bytes are given in Table 2. All 
identifiers for manufacturer and device codes will possess 
odd parity, with the most significant bit (MSB), 007, defined 
as the parity bit. 

Read Mode 

AMD EPROMs have two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (~E) is the power control and should 
be used for device selection. Output Enable (DE) is the 
output control and should be used to gate data to the 
output pins, independent of device selection. Assuming that 
addresses are stable, address access time (tACe) is equal 
to the delay from CE to output (teE). Data is available at the 
outputs toE after the falling edge of DE, assuming that CE 
has been LOW and addresses have been stable for at least 
tACC-toE· 

Standby Mode 

AMO . EPROMs have a standby mode which reduces the 
active power dissipation up to 80%. The EPROM is placed 
in the standby mode by applying a TTL HIGH signal to the 
CE input. When in standby mode, the outputs are in a high­
impedance state, independent of the OE input. 

Output OR-Tieing 

To accomodate multiple memory connections, a two-line 
control function is provided to allow for: 1) low-memory 
power dissipation, and 2) assurance that output-bus con­
tention will not occur. 

It is recommended that CE be decoded and used as the 
primary device-selecting function, while DE be made a 
common connection to all devices in the array, and 
connected to the Read line from the system control bus. 
This assures that all deselected memory devices are in 
their low-power standby mode and that the output pins are 
only active When data is desired from a particular memory 
device. 

Program Inhibit 

Programming of multiple EPROMs in parallel with different 
data is also easily accomplished. Except for CE or PGM', all 
like inputs (including DE and Vpp) of the parallel EPROMs 
may be comm.on. A TTL LOW-level program pulse applied 
to the PGM' (CE/PGM for 256K and 512K) input with Vpp 
between 12.0 and 13.3 V and CE LOW, will program that 
EPROM. A HIGH-level CE or PGM input inhibits the other 
EPROMs from being programmed. 

Program Verify 

A verify should be performed on the programmed bits to 
determine that they were correctly programmed. 

Data for all the EPROMs should be verified toE after the 
falling edge of DE, Vpp must be between 12.0 V and 13.3 V 
for a/l EPROMs except the Am27512 which requires OE:I 
Vpp to be at VIL. ' 

System' Applications 

During the switch between active and standby conditions, 
transient current peaks are produced on the rising and 
falling edges of Chip Enable. The magnitude of these 



transient current peaks is dependent on the output capaci­
tance loading of the device. A 0.1-tJF ceramic capacitor 
(high-frequency. low-inherent inductance) should be used 
on each device between Vee and GND to minimize 
transient effects. In addition. to overcome the voltage drop 

caused by the inductive effects of the printed circuit-board 
traces on EPROM arrays. a 4.7 -tJF bulk electrolytic capaci­
tor should be used between Vee and GND for each eight 
devices. The location of the capacitor should be close to 
where the power supply is connected to the array. 

FUNCTION TABLES 

TABLE 1. Am2764A and 27128A MODE SELECT 

~ MODE CE OE PGM Ag Vpp OUTPUTS 

Read L L H X Vee DOUT 

Output Disable L H H X Vee Hi-Z 

Standby H X X X Vee Hi-Z 

Program L X L X Vpp DIN 

Program Verify L L H X Vpp DOUT 

Program Inhibit H X X X Vpp Hi-Z 

Auto Select L L H VH Vee Code 

TABLE 2. Am27256 MODE SELECT 

~s CEI 
MODE PGM OE Ag Vpp OUTPUTS 

Read L L X Vee DOUT 

Output Disable L H X Vee Hi-Z 

Standby H X X Vee Hi-Z 

Program L H X Vpp DIN 

Program Verify H L X Vpp. DOUT 

Program Inhibit H H X Vpp Hi-Z 

Au~o Select L L VH Vee Code 

TABLE 3. Am27512 MODE SELECT 

~ CEI OEI 
MODE PGM Vpp Ag OUTPUTS 

Read L L X DOUT 

Output Disable L H X Hi-Z 

Standby H X X Hi-Z 

Program L Vpp X DIN 

Program Verify L L X DOUT 

Program Inhibit H Vpp X Hi-Z 

Auto Select L L VH Code 

Key: L= LOW 
H=HIGH 
X = Can be either LOW or HIGH 

VH = 12.0 V ±0.5 V 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Ambient Temperature with Power Applied. -65 to + 135°C Temperature (T d ...... ; ........................... 0 to + 70°C 
Supply Voltage Supply Voltage (Vce) ......................... (Notes 1 & 2) 

with respect to Ground Industrial (I) Devices 
on all Inputs except Ae and Vpp ....... + 6.25 to -0.6 V Temperature (Te) ............................... -40 to +85°C 
on Ae ........................................ + 13.50 to -0.6 V Supply Voltage (Vce) ......................... (Notes 1 & 2) 
on Vpp ...................................... + 13.50 to -0.6 V 

Stresses above those listed under ABSOLUTE MAXIMUM 
Extended Commercial (E) Devices 

RATINGS may cause permanent device failure. Functionality 
Temperature (T C) ............................. - 55 to + 125°C 

at or above these limits is not implied. Exposure to absolute 
Supply Voltage (Vcc) ......................... (Notes 1 & 2) 

maximum ratings for extended periods may affect device Military (M) Devices 
reliability. Temperature (TC) .......... : .................. -55 to + 125°C 

Supply Voltage (Vcc) ......................... (Notes 1 & 2) 

Notes: 1. For -1, -2, blank,--3, and -4 versions, 
VCC cor +4.75 to +5.25 V. 

2. For -15, -17, -20, -25, -30, and -45 
versions, VCC'" + 4.50 to + 5.50 V. 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

DC CHARACTERISTICS over operating range unless otherwise specified (Notes 1, 2, & 4)* 

Parameter Parameter 
Symbol Description T,st CondItIons Min. Max. Units 

VOH Output HIGH Voltage IOH ... -400 IlA 2.4 V 

VOL Output LOW Voltage 'OL'" 2.1 mA 0.45 V 

VIH Input HIGH Voltage 2.0 VCC+ 1 V 

VIL Input LOW Voltage -0.1 +0.8 V 

III Input Load Current VIN ... 0 to + 5.5 V 10.0 IlA 
ILO Output Leakage Current VOUT'" 0 to --5.5 V 10.0 IlA 

VCC Standby Current 
CII Devices 25 

(Note 6) 
~"'V'H' 

ElM Devices 40 
ICC1 

QE=V'L 
mA 

Vcc Active Current 
CII Devices 75 

for Am2764A ElM Devices 100 

VCcActive Current C, I, E 
ICC2 for Am2712BA QE=CE=V,L & M Devices 

100 mA 
and Am27256 

Vcc Active Current 
CII Devices 100 

for Am27512 ElM Devices 120 

Vpp Read Current 
C, I, E, 

IpP1 (except Am27512) Vpp'" 5.5 V & M Devices 5 mA 
(Notes 1 & 5) 

IpP2 
OE/Vpp Read Current for 

OElVpp = 5.5 V 
C, I, E, 

10 mA Am27512 (Note 5) & M Devices 

Notes: See notes following the Capacitance table on' next page. 

·See the last page of this spec for Group A Subgroup Testing information. 
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CAPACITANCE (Notes 2 & 3) 

Parameter 
Symbol 

CaUT 

Parameter 
Description 

Input Capacitance 

Output Capacitance 

Am27512 C5ElVpp 
Input Capacitance 

Am27512 CE/PCiM 
Input Capacitance 

Test Conditions Typ. 

VIN =0 V 4 

VOUT-O V 8 

12 

VIN"'"O V 
9 

Notes: 1. VCC must be applied simultaneously or before Vpp, and removed simultaneously or after Vee. 
2. Typical values are for nominal supply voltages. 
3. This parameter is only sampled and not 100% tested. 

Max. Units 

7 pF 

12 pF 

20 

pF 
12 

4. Caution: The EPROMs must not be removed from or inserted into a socket or board when Vppor VCC is applied. 
5. Vpp may be connected to VCC directly except during programming. The supply would then be the sum of Icc and Ipp. 
6. ICCl Max. is 40 mA for -4 and -45 devices. 

KEY TO SWITCHING WAVEFORMS SWITCHING TEST CIRCUITS 

WAVEFORM INPun 

--- MUST BE 
STEADY ----- MAY CHANGE 

FROMHTOL 

• MAVCHANGE 
FROM L TOH 

-- DON'T CARE: 
ANY CHANGE 
PERMITTEO 

H DOES NOT 
APPLY 

OUTPUTS 

WILL BE 
STEADY 

WILL 8E 
CHANGING 
FROM H TOL 

WILL BE 
CHANGING 
FROM L TOH 

CHANGING: 
STATE 
UNKNOWN 

CENTER 
LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 

KSOOOO10 

OEVICE 
UNOER 
TEST 

r 

• 11.2 kn . 

SWITCHING TEST WAVEFORMS 

2.4 V 

0.4 V 

INPUT 

2.0V 2.0 V > TEST POINTS < 
0.8 V O.BV 

OUTPUT 
WF009500 

2.7 kn 
" .... 

. OR EaMVALENT 

}

DIOOE8 __ 

TCO03191 

AC Testing: Inputs are driven at 2.4 V for a logic "1" and 0.45 V for a logic "0". Input pulse rise and fall 
times are ..;20 ns. 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified* (Notes 1 & 3) 

(Table 1 of 2) 

Parameter Parameter Test 
-1, -15 -1,-17-* . -2, -20 

No. Symbol Description Conditions (Note 4) Min. Max. Min. Max. Min. Max. Units 

1 tAee 
Address' to Output 'CE = rn: = VIL 150 170 200 ns Delay 

2 teE Chip Enable to 
150 170 200 ns 

Output Delay 

3 toE Output Enable to 
75 75 75 ns 

Output Delay 

4 tOF Output Enable HIGH a 60 0 60 0 60 ns (Note 2) to Output Float 

Output Hold from 

5 toH Addresses, CE, or a 0 0 ns (Note 2) DE, whichever 
occured first 

(Table 2 of 2) 

Parameter Parameter Test 
Blank, -25 -3, -30 -4, -45 

No. Symbol Description Conditions (Note 4) Min. Max. Min. Max. Min. Max. Units 

1 tAee 
Address to Output 

CE=OE=VIL 250 300 450 ns Delay 

2 teE Chip Enable to 
250 300 450 ns Output Delay 

3 toE Output Enable to 100 120 150 ns Output Delay 

4 tOF Output Enable HIGH 
0 60 0 60 0, 80 ns (Note 2) to Output Float 

Output Hold from 

5 toH Addresses, CE, or 
0 0 0 ns (Note 2) OE, whichever 

occured first 

Notes: 1. Vee must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
2. This parameter is only sampled and riot 100% tested. 
3. Caution: The AMD 8-bit EPROM Family must not be removed from or inserted into a socket or board when 

Vpp or Vee is applied. 
4. Output Load: 1 TIL gate and CL = 100 pF, 

Input Rise and Fall Times: < 20 ns, 
Input Pulse Levels: 0.45 to 2.4 V, 
Timing Measurement Ref~rence Level-': Inputs: 1 V and 2 V 

Outputs: 0.8 V and 2 V. 

*See the last page of this spec for Group A Subgroup Testing information. 
**for Am27256 only. 
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2.4 
2.0 

ADDRESSES 

0.8 
0.45 

Hi·Z 
OUTPUT 

SWITCHING WAVEFORMS 

ADDRESSES 
VALID 

IACC 
(NOTE 1) 

tOE 
(NOTE 1) 

Notes: 1. DE may be delayed up to tACC - tOE after the falling edge of DE without impact on tACC. 
2. tOF is specified from DE or GE, whichever occurs first. 
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PROGRAMMING 
This section covers Identifier bytes, Interactive Programming Flowchart, and Interactive Programming pC and AC Switching 
Programming Characteristics. 

INTERACTIVE 
SECTION 

OVERPROGRAM 
SECTION 

I 

INCREMENT ADDRESS 

INCREMENT ADDRESS 

DEVICE FAILED 

PF001726 

Figure 1. Interactive Programming Flow Chart 
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TABLE 4. IDENTIFIER BYTES 

~s Hex 
Identifier Ao DQ7 DQ6 DQs DQ4 DQ3 DQ2 DQ1 DQo Data 

Manufacturer Code VIL 0 0 0 0 0 0 0 1 01 

Am2764A 
VIH 0 0 0 0 1 0 0 0 08 

Device Code 

Am2712BA 
VIH 1 0 0 0 1 0 0 1 89 

Device Code 

Am27256 
VIH 0 0 0 0 0 1 0 0 04 

Device Code 

Am27512 
VIH 1 0 0 0 0 1 0 1 85 

Device Code 

Notes: 1. Ag = 12.0 V ±0.5 V 
2. All other Addrass Lines = CE = DE = VIL 

. 3. For Am2764A, PGM == VIH 
4. For Am27256 and Am27512, A14 = Don't Care 

INTERACTIVE PROGRAMMING ALGORITHM DC CHARACTERISTICS 

(Notes 1, 2, and 4) 

Parameter Parameter 
Symbol Description Test Conditions Min. Max. Units 

III Input Current (All Inputs) VIN = VIL or VIH 10.0 I1A 

VIL Input LOW Level (All Inputs) -0.1 0.0 V 

VIH Input HIGH Level 2.0 Vee + 1 V 

VOL Output LOW Voltage during Verify IOL = 2.1 mA .45 V 

VOH Output LOW Voltage during Verify IOH = -400 p.A 2.4 V 

For Am2764A 75 
Vee Supply Current 

For Am27128A 
ICC2 (Program and 

and Am27256 
100 mA 

Verify) 
For Am27512 150 

IpP3 Vpp Supply Current (Program) CE =VIL = 30 mA 
PGM = CE/P"GM 

VIO 
Ag Auto-Select 

11.5 12.5 V 
Voltage 

Notes: See notes following the Interactive Programming Algorithm Switching Programming Characteristics table on next 
page. 
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INTERACTIVE PROGRAMMING ALGORITHM AC SWITCHING PROGRAMMING 
CHARACTERISTICS 
(Notes 1, 2, 3, and 4) 

Parameter Parameter 
No. Symbols Description Min. Max. Units 

1 tAS Address Setup Time 2 IJ.S 

2 toES C5E Setup Time 2 IJ.S 

3 tos Data Setup Time 2 IJ.S 

4 tAH Address Hold Time 2 Ils 

5 tOH Data Hold Time 2 IJ.S 

6 tOF Chip Enable to Output Float Delay 0 130 IJ.S 

7 tyPS Vpp Setup Time 2.0 IJ.S 

8 tvcs Vee Setup Time 2 Ils 

9 tpw PGM Initial Program Pulse Width .95 1.05 ms 

10 topw PGM Overprogram Pulse Width (Note 3) 1.95 78.75 ms 

11 teES rn: Setup Time 2 IJ.S 

12 toE Data Valid from ~ 150 ns 

13 tov Am27512 Data Valid from rn: 450 ns 

Notes: 1. TA = +25°C ±5°C; Vee = 6.0 V ±0.25 V; Vpp = 12.0 to 13.3 V. 
2. Vee must be applied simultaneously or before Vpp and removed simultaneously. or after Vpp. 
3. When programming the EPROM family, a 0.1-IlF capacitor is required across Vpp and ground to suppress spurious 

voltage transients which may damage the device. 
4. Programming characteristics are guidelines which must be followed. They are not 100% tested to worst-case limits. 

INTERACTIVE PROGRAMMING ALGORITHM WAVEFORMS (Cont'd.) 

Am2764A and Am27128A 
(Notes 1 and 2) 

PROGRAM 
PROGRAM 

V,N VERIFY 
, -----, 

K= ADORESSES VII. K ADDRESSES N -
r--- 'AS ----i _r--- 'AH 

DATA ----< DA~A IN STABLE DATA OUT VA[,D >--
-'RS- r--'DH- ~'OI' V", HI·Z MAX 

V", 0 
Vee·' 

-'YPS_ 

Vee~ 

V,H 
f--IyCS-

~ 

a V,L \ 
VIH -'ces-

J5lHi VII. \ ( 

V,H I-- 'PW - I--- 'OE$ --j I--:.c:x -
15£ V,L f-- 'OPW -

"' WFOOO552 

Notes: See notes following the Am27512 Waveform on next page. 
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IIIH 

ADDRESSES lilL 

DATA 

lipp 

Vpp ~ 
IIcc .,., 

Vcc ~ 
lilH 

lilL 

IIIH 

lilL 

IICC 

Am27256 
(Notes 1 and 3) 

PROGRAM 

K 
-- 'AS --

OA~A IN STABLE 

f-Ios-

-- tvps--
,.. 

--lvCS-

'\ 
- IpW 

- IOPW 

"t 
,... 

-toH -

" - --IOES --·1 

-

Am27512 
(Notes 1 and 2) 

, 

PROGRAM 
VERIFY 

K= 
I- 'AH 

I 
~ DATA OUT VALID 

--- 'OFP 

-- 'OE -

,.. 

WF000562 

WF021990 

Notes: 1. The input timing reference level is 0.8 V for VIL and 2 V for VIH. 
2. tOE and tOF are characteristics of the device, but must be accommodated by the programmer. 
3. tOE and tOFP are characteristics of the device, but must be accommodated by the programmer. 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups* 

VOH 1, 2,' 3 

VOL 1, 2, 3 

VIH 1, 2, 3 

VIL 1, 2, 3 

III 1, 2, 3 

ILO 1, 2, 3 

ICC1 1, 2, 3 

ICC2 1, 2, 3 

,lpP1 1, 2, 3 

IpP2 1, 2, 3 

CIN 4 

COUT 4 

CIN2 4 

CIN3 4 

*For DC Programming Characteristics, only Subgroup 1 applies. 

SWITCHING CHARACTERISTICS 

Parameter, 
No. Symbol Subgroups 

1, tACC 9, 10, 11 

2 tCE 9, 10, 11 

3 toE 9, 10, 11 

4 tOF 9 

5 tOH 9 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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a-BIT OTPROM FAMILY 
(Am2764A, Am27128A, Am27256) 

DISTINCTIVE CHARACTERISTICS 

• Fast access times - as low as 200 ns 
• Low-power dissipation 
• Both interactive and new Flashrite* programming algo­

rithms available. 

• Single + 5-V power supply 
• TTL-compatible inputs and eutputs 
• ± 1 0% power-supply tolerance available 
• Pregramming vOltage-12.5 V 

GENERAL DESCRIPTION 

The Am2764A, Am27128A, and the Am27256 are One­
Time Programmable Read-Only Memeries (OTPROMs) 
and are organized as 8 bits per word. The plastic 
OTPROMs are ideal for volul11e production. First, because 
they can be inventoried unprogrammed and used with 
current-level software revisions; second, there is no win­
dow to be covered to prevent light from changing data 
-this could eliminate a manufacturing step and increase 
the reliability ef the system; and third, they are compatible 
with auto insertion equipment. All standard OTPROMs of­
fer access times of 250 ns, allowing operation with high­
speed microprocessors without any Wait states. Some of 
AMD's OTPROMs have access times of as fast as 200 ns. 

To. eliminate bus ·contentien on a multiple-bus micreproces­
sor system, all AMD OTPROMs offer separate output 
enable (OE) and chip enable (CE) controls. 

All signals are TTL levels, including programming signals. 
Bit lecations may be programmed singly, in blocks, or at 
random. To reduce programming time, AMD's OTPROMs 
may be programmed using the Flashrite programming al­
gorithm, which offers several fold improvement in program­
ming time. 

BLOCK DIAGRAM 

0--- Vee 
0--- GND 

0--- Vp • 

OUTPUT ENABLE 
CHIP ENABLE 

AND 
PROG LOGIC 

11111111 
~ ~~~~. 

1..... ____ ....1 

----
Y 

DECODER 
t-;-

Y·G ... TING 
~ 

~ 
... OORESS _ f--INPUTS _ 

---
X 

DECODER · · CELL ..... TRIX 

· .-:.. 

PRODUCT SELECTOR GUIDE 

8D000231 

Family 
Part No. Am2764A, Am27128A, Am27256 

Ordering 
Part No.: 

±5% Vee 
Tolerance 

±10% Vee 
Tolerance 

tAee (ns) 

teE (ns) 

tOE (ns) 

'Flashrite is a trademark of Advanced Micro Devices, Inc. 

2764A-2 
2712BA-2 
27256-2 

2764A-20 
2712BA-20 
27256-20 

200 

200 

75 
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2764A 
2712BA 
27256 

2764A-25 
2712BA-25 
27256-25 

250 

250 

100 

2764A-4 
2712BA-4 
27256-4 

-
--
450 

450 

150 

1 E!.!blics~tiQ!l fl. ~ 
08159 A 

Issue Date: Mav 1986 

Am~!lQ!I!~!ll 
/0 
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CONNECTION DIAGRAMS 
Top View 

;:- In' q 

(NOTE 1) Vcc i I!! I!! 
A12 (NOTE S) .(' ; ~ ~ i i 

A7 (NOTE 4) 4 3 2 1 32 31 30 

As AS • AS 

AS Ae All 

A4 A11 A11 

A3 (NOTE 3) He 

A2 A10 (NOTE 3) 

A1 (NOTE 2) Al0 

Ao DQ7 (NOTE 2) 

DQo DQs 007 

DQ1 DQS OOe 
DQ2 DQ4 14 15 1S 17 18 111 

GND DQ3 8 8 g ~ i8~ 
CDOO9420 CDOO9770 

Am2764A Am27128A Am27256 

Notes: 1 Vpp Vpp Vpp 

2 ~ ~ ~/~ 

3 DE DE ~ 

4 NC A13 A13 

5 PGM J5GM A14 
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LOGIC SYMBOLS 

Am2764A Am27128A 

--___ ... CE' --___ -tCE 

--......... PGM --......... JiGM 

----I"~ ----II"~ 

LS002360 LS002370 

Am27256 

--...... .-1 ~/rsmJ 

--......... 5E 

LS002380 

• 
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ORDERING INFORMATION 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

C 

-L=E' OPTIONAL PROCESSING 
. Blank - Standard processing 

D. TEMPERATURE RANGE 
C - Commercial (0 to + 70·C) 

L-------------C. PACKAGE TYPE 
P - 28·Pin Plastic DIP (PO 028) 
J - 32·Pin Rectangular Plastic Leaded Chip 

Carrier (PL 032)· 

'-----------------B. SPEED OPTION 

- A. DEVICE NUMBER/DESCRIPTION 
8-Bit OTPROM Family 
Am2764A = 8K x 8 OTPROM 
Am27128A = 16K x 8 OTPROM 
Am27256 = 32K x 8 OTPROM 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 

·Preliminary. Subject to Change. 
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See Product Selector Guide 

Valid Combinations 

±5% Vee Tolerance 
AM2764A·2 

AM2764A 

AM2764A·4 

AM27128A·2 

AM27128A PC, JC 

AM27128A-4 

AM27256·2 

AM27256 

AM27256-4 

±10% Vee Tolerance 
AM2764A-20 

AM2764A-25 

AM27128A·20 

AM27128A·25 PC, JC 

AM27256·20 

AM27256·25 



FUNCTIONAL DESCRIPTION 
Programming the a-Bit OTPROMs 

Upon delivery, or after each erasure, the OTPROM has all bits 
in the" 1", or HIGH state. Zeros ("Os") are loaded into the 
OTPROM through the procedure of programming. 

The programming' mode is entered when a voltage greater 
than 12.0, but less than 13.3 V, is applied to the Vpp pin and 
PGM (CE/PGM for 256K) is low. The data to be programmed 
is applied 8 bits in parallel to the Data 1/0 (DOn) pins. 

The flowcharts (Figures 1 and 2) show AMD's Flashrite pro­
gramming and interactive programming algorithms. The 
Flashrite programming algorithm improves the programming 
time by several folds as compared to the interactive algorithm. 

The AMO Flashrite programming algorithm reduces program­
ming time by using initial 100 IlS pulses followed by a byte 
verification to determine whether the byte has been success­
fully programmed. If the data does not verify, an additional 
pulse is applied for a maximum of 25 pulses. This process is 
repeated while sequencing through each address of the 
OTPROM. 

The Flashrite programming algorithm is programmed and 
verified at Vee = 6.25 V and Vpp = 13.0 V. After the final 
address is completed, all bytes are compared to the original 
data with Vee = Vpp = 5.25 V. 

In addition to the Flashrite programming algorithm, OTPROMs 
are also compatible with AMO's interactive programming 
algorithm (see Figure 1). 

The programming mode is entered when a voltage greater 
than 12.0 V but less than 13.3 V is applied to the Vpp pin. 

The AMD interactive algorithm uses short (1 ms) program 
pulses by giving each address only as many pulses as 
necessary to program the data. After each pulse is applied to a 
given address, data in that address is verified. If the data does 
not verify, an additional pulse is applied for a maximum of 25 
pulses. This process is repeated while sequencing through 
each address of the OTPROM. Programming a.,d verification 
are done at Vee = 6.0 V ±5%. 

The overprogram section of the algorithm programs the entire 
array by cycling through each address and applying an 
additional 2-ms program pulse. This section is done at 
Vee = 5.0 V ±5%. 

After the final address is completed, the entire OTPROM is 
verified at Vee = 5.0 V ±5%. 

Auto Select Mode 

The Auto Select mode allows the reading out of a binary code 
from an OTPROM that will identify its manufacturer and type. 
This mode is intended for use by programming equipment for 
the purpose of automatically matching the device to be 
programmed with its corresponding programming algorithm. 
This mode is functional in the 25°C ±5°C ambient-temperature 
range required when programming the OTPROMs. 

To activate this mode, the programming equipment must force 
12.0 V to ±0.5 V on address line Ag. Two identifier bytes may 
then be sequenced from the device outputs by toggling 
address line Ao from VIL to VIH. All other address lines must 
be held at VIL during Auto Select mode. 

Byte 0 (Ao = VIL, 000 - 007) represents the manufacturer 
code, and byte 1 (Ao = VIH, 000 - 007), the device identifier 
code. These identifier bytes are given in Table 2. All identifiers 
for manufacturer and device codes will possess odd parity, 
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with the most significant bit (MSB), 007, defined as the parity 
bit. 

Read Mode 

AMD OTPROMs have two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and should be 
used for device selection. Output Enable (OE) is the output 
control and should be used to gate data to the output pins, 
independent of device selection. Assuming that addresses are 
stable, address access time (tAee) is equal to the delay from 
CE to output (teE). Data is available at the outputs tOE after 
the falling edge of DE, assuming that CE has been LOW and 
addresses have been stable for at least tAee - tOE. 

Standby Mode 

AMD OTPROMs have a standby mode which reduces the 
active povver dissipation up to 80%. The OTPROM is placed in 
the standby mode by applying a TTL HIGH signal to the CE 
input. When in standby mode, the outputs are in a high­
impedance state, independent of the OE input. 

Output OR-Tieing 

To accomodate multiple memory connections, a two-line 
control function is provided to allow for: 1) low-memory power 
dissipation, and 2) assurance that output-bus contention will 
not occur. 

It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a com­
mon connection to all devices in the array, and connected to 
the Read line from the system control bus. This assures that 
all deselected memory devices are in their low-power standby 
mode and that the output pins are only active when data is 
desired from a particular memory device. 

Program Inhibit 

Programming of multiple OTPROMs in parallel with different 
data is also easily accomplished. Except for CE or PGM, all 
like inputs (including DE and Vpp) of the parallel OTPROMs 
may be common. A TTL LOW-level program pulse applied to 
the PGM (CE/PGM for 256K) input with Vpp between 12.75 V 
and 13.25 V and CE LOW, will program that OTPROM. A 
HIGH-level CE or PGM input inhibits the other OTPROMs from 
being programmed. 

Program Verify 

A verify should be performed on the programmed bits to 
determine that they were correctly programmed. 

Data for all the OTPROMs should be verified tOE after the 
falling edge of OE, Vpp must be between 12.75 V and 13.25 V 
for all OTPROMs. 

System Applications 

During the switch between active and standby conditions, 
transient current peaks are produced on the rising and falling 
edges of Chip Enable. The magnitude of these transient 
current peaks is dependent on the output capacitance loading 
of the device. A 0.1-IlF ceramic capacitor (high-frequency, 
low-inherent inductance) should be used on each device 
between Vee and GNO to minimize transient effects. In 
addition, to overcome the voltage drop caused by the induc­
tive effects of the printed circuit-board traces on OTPROM 
arrays, a 4.7-IlF bulk electrolytic capacitor should be used 
between Vee and GND for each eight devices. The location of 
the capacitor should be close to where the power supply is 
connected to the array. 
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FUNCTION TABLES 

TABLE 1. Am2764A and 27128A MODE SELECT 

~ MODE CE OE PGM Ag Vpp 

Read L L H X Vee 

Output Disable L H H X Vee 

Standby H X X X Vee 

Program L X L X Vpp 

Program Verify L L H X Vpp 

Program Inhibit H X X X Vpp 

Auto Select L L H VH Vee 

TABLE 2. Am27256 MODE SELECT 

~S MODE 
Read 

Output Disable 

Standby 

Program 

Program Verify 

Program Inhibit 

Auto Select 

Key: L= LOW 
H = HIGH 

CEI 
PGM 

L 

L 

H 

L 

H 

H 

L 

OE Ag 

L X 

H X 

X X 

H X 

L X 

H X 

L VH 

X = Can be either LOW or HIGH 
VH = 12.0 V ±0.5 V 
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Vpp 

Vee 

Vee 

Vee 

Vpp 

Vpp 

Vpp 

Vee 

OUTPUTS 

DOUT 

Hi-Z 

Hi-Z 

DIN 

DOUT 

Hi-Z 

Code 

OUTPUTS 

DOUT 

Hi-Z 

Hi-Z 

DIN 

DOUT 

Hi-Z 

Code 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices . 
Ambient Temperature with Power Applied. -65 to + 135°C Temperature (Te> .................................. 0 to + 70°C 
Supply Voltage Supply Voltage (Vce> ......................... (Notes 1 & 2) 

with respect to Ground 
Notes: 1. For -2, blank, and -4 versions, VCC = +4.75 to on all Inputs except Ag and Vpp ....... +6.50 to -0.6 V 

on Ag ........................................ + 13.50 to -0.6 V +5.25 V. 

on Vpp ...................................... + 13.50 to -0.6 V 2. For -20 and -25 versions, Vec = + 4.50 to 
+5.50 V. 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality Operating ranges define those limits between which the 

at or above these limits is not implied. Exposure to absolute functionality of the device is guaranteed. 

maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified (Notes 1, 2; & 4)* 

Parameter Parameter 
Symbol Description Test Conditions Min. Max. Units 

VOH Output HIGH Voltage IOH = -400 p.A 2.4 V 

VOL Output LOW Voltage IOL = 2.1 rnA 0.45 V 

VIH Input HIGH Voltage 2.0 VCC+ 1 V 

VIL Input LOW Voltage -0.1 +0.8 V 

III Input Load Current VIN = 0 to + 5.5 V 10.0 p.A 

ILO Output Leakage Current VOUT = 0 to -5.5 V 10.0 p.A 

ICC1 Vcc Standby Current (Note 6) CE =VIH. 25 rnA 
OE =VIL 

Vce Active Current 75 
for Am2764A 

ICC2 V ce Active Current OE = CE=VIL rnA 
for Am27128A 100 
and Am27256 

IpP1 
Vpp Read Current Vpp = 5.5 V 5 mA 
(Notes 1 & 5) 

Notes: See notes following the Capacitance table on next page. 

*See the last page of this spec for Group A Subgroup Testing information. 

• 
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CAPACITANCE (Notes 2 & 3) 

Parameter 
Symbol 

COUT 

Parameter 
Description 

Input Capacitance 

Output Capacitance 

Test Conditions Typ. Max. 

4 7 

Vour" 0 V 8 12 

Notes: 1. VCC must be applied simultaneously or before Vpp, and removed simultaneously or after Vcc. 
2. Typical values are for nominal supply voltages. 
3. This parameter is only sampled and not 100% tested. 

Units 

pF 

pF 

4. Caution: The OTPROMs must not be removed from or inserted into a socket or board when Vpp or VCC is applied. 
5. Vpp may be connected to Vcc directly except during programming. The supply would then be the sum of ICC and Ipp. 
6. ICC1 Max. is 40 mA for -4 devices. 

KEY TO SWITCHING WAVEFORMS SWITCHING TEST CIRCUITS 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE Will BE 
STEADY STEADY ---- MAY CHANGE Will BE 

CHANGING FROM H TOl FROM H TO l 

JJ[[ff MAY CHANGE WlllBE 

FROMl TOH CHANGING 
FROM l TOH 

--- DON'T CARE; CHANGING; 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF"STATE 

KSOOOO10 

SWITCHING TEST WAVEFORMS 

2.4 V 

0.4 V 

INPUT 

2.0V 2.0 V > TEST POINTS < 
O.B V O.BV 

OUTPUT 

WF009500 

AC Testing: Inputs are driven at 2.4 V for a logic "1" and 0.45 V for a logic "0". Input pulse rise and fall 
times are .:;20 ns. 

6-38 



SWITCHING CHARACTERISTICS over operating range unless otherwise specified* (Notes 1 & 3) 

-2, -20 Blank, -25 -4 
Parameter Parameter Test 

No. Symbol Description Conditions (Note 4) Min. Max. Min. Max. Min. Max. Units 

1 tACC 
Address to Output GE == DE == VIL 200 250 450 ns 
Delay 

2 tCE 
Chip Enable to 

200 250 450 ns 
Output Delay 

3 toE 
Output Enable to 75 100 150 ns 
Output Delay 

4 tOF Output Enable HIGH 
0 60 0 60 0 80 ns 

(Note 2) to Output Float 

Output Hold from 

5 toH Addresses, GE, or 
0 0 0 ns 

(Note 2) DE, whichever 
occured first 

Notes: 1. Vee must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
2. This parameter is only sampled and not 100% tested. 
3. Caution: The AMD 8-bit OTPROM Family must not be removed from or inserted into a socket or board when 

Vpp or VCC is applied. 
4. Output Load: 1 TTL gate and CL = 100 pF, 

Input Rise and Fall Times: ~ 20 ns, 
Input Pulse Levels: 0.45 to 2.4 V, 
Timing Measurement Reference Level- Inputs: 1 V and 2 V 

Outputs: 0.8 V and 2 V. 

*See the last page of this spec for Group A Subgroup Testing information. 

SWITCHING WAVEFORMS 

2.4 

} ~ 2.0 

~ 
ADDRESSES ADDRESSES 

VALID 
~0.8 0.8 

0.45 

I ----f CE '1 I '''I . I 

OE I -r,., . 1= IOE 
(NOTE1)- r {.cT," l 

I IACC 
IOH ---t---j (NOTE 1) 

! 

}») HI-Z • VALID HI'Z 
OUTPUT 

OUTPUT • 
WFOO1321 

Notes: 1. OE may be delayed up to tACC - toE after the falling edge of DE without impact on tACC' 
2. tOF is specified from DE or GE, whichever occurs first. 
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PROGRAMMING 
This section covers Identifier bytes, Interactive Programming Flowchart, and Programming DC and AC Switching 
Programming Characteristics. 

INTERACTIVE 
SECTION 

OVERP~OGRAM 

SECTION 

I 

INCREMENT ADDRESS 

INCREMENT ADDRESS 

DEVICE FAILED 

PF000251 

Figure 1. Interactive Programming Flow Chart 
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INTERACTIVE 
SECTION 

INCREMENT ADDRESS 

Figure 2. Flashrlte Programming Flow Chart 
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DEVICE FAILED 

PF001725 
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TABLE 3. IDENTIFIER BYTES 

~s Hex 
Identifier Ao DQ7 DQa DQs DQ4 DQ3 DQ2 DQ1 DQo Data 

Manufacturer Code VIL 0 0 0 0 0 0 0 1 01 

Am2764A 
VIH 0 0 0 0 1 0 0 0 08 

Device Code 

Am27128A 
VIH 1 0 0 0 1 0 0 1 89 

Device Code 

Am27256 
VIH 0 0 0 0 0 1 0 0 04 

Device Code 

Notes: 1. Ag = 12.0 V ±0.5 V 
2. All other Address Lines = ~ = DE = VIL 
3. For Am2764A, PG'M = VIH 
4. For Am27256, A14 = Don't Care 

INTERACTIVE PROGRAMMING ALGORITHM DC PROGRAMMING CHARACTERISTICS 

Parameter Parameter 
Symbol Description Test Conditions Min. Max. Units 

III Input Current (All Inputs) VIN = VIL or VIH 10.0 p.A 

VIL Input LOW Level (All Inputs) -0.1 0.8 V 

VIH Input HIGH Level 2.0 Vee + 1 V 

VOL Output LOW Voltage during Verify IOL = 2.1 mA .45 V 

VOH Output LOW Voltage during Verify IOH = -400 p.A 2.4 V 

For Am2764A 75 

lee2 
Vee Supply Current 

For Am27128A mA 
(Program and Verify) 

and Am27256 
100 

IpP3 Vpp Supply Current (Program) ~=VIL= 30 mA 
PGM =CE/PGM 

VIO 
Ag Auto-Select 

11.5 12.5 V 
Voltage 

Interactive Programming Algorithm 12.0 13.3 V 
Vpp 

Flashrite Programming Algorithm 12.75 13.25 V 

Interactive Programming Algorithm 5.75 6.25 V 
Vee 

Flashrite Programming Algorithm 6.0 6.5 V 
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PROGRAMMING AC CHARACTERISTICS 

(Notes 1, 2, 3, and 4) 

Parameter Parameter 
No. Symbols Description Min. Max. Units 

1 tAS Address Setup Time 2 Jl.s 

2 toES. ~ Setup Time 2 Jl.S 

3 tos Data Setup Time 2 Jl.S 

4 tAH Address Hold Time 2 Jl.s 

5 tOH Data Hold Time 2 Jl.s 

6 tOF Chip Enable to Output Float Delay 0 130 Jl.S 

7 tvps Vpp Setup Time 2.0 Jl.S 

8 tvcs Vee Setup Time 2 Jl.S 

PGM Initial Program Pulse Width (Interactive) .95 1.05 ms 
9 tpw 

PGM Initial Program Pulse Width (Flash rite) 95 105 Jl.s 

10 topw PGM Overprogram Pulse Width (Note 3,5) 1.95 2.05 ms 

11 teEs CE Setup Time 2 Jl.s 

12 toE Data Valid from ~ 150 ns 

Notes: 1. TA = +25°C ±soC; see DC Programming Characteristics for Vee and Vpp voltages. 
2. Vee must be applied simultaneously or before Vpp and removed simultaneously or after Vpp. 
3. When programming the OTPROM family. a 0.1-Jl.F capacitor is required across Vpp and ground to suppress spurious 

voltage transients which may damage the device. 
4. Programming characteristics are guidelines which must be followed. They are not 100% tested to worst-case limits. 
5. Interactive programming algorithm only. 

• 
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INTERACTIVE PROGRAMMING ALGORITHM WAVEFORMS 

ADDRESSES 

DATA 

V'N -V~ K -

Am2764A and Am27128A 
(Notes 1 and 2) 

PROGRAM 

ADDRESSES N 

I-- IAS-j 

~ DA~A IN STABLE 

V~ 1--'115- !-'OH- HI-Z 

Vpp ~ 
Vee +1 t--'yps-

v.:;J 
V,H 

I--Iyes--V,~ r\ 
V,H 

I---'CES-

V'l 

V,H 

VOl 

V,H 

ADDRESSES 

~ 

~ V'L 
~ 

-- 'AS--

~ .j 

t- Ipw - f-- lDES--j 

t- 'OPW - ~ 

Am27256 
(Notes 1 and 3) 

PROGRAM 

DATA ~ DA~A IN STABLE K 

Vpp I--'os - -toH -

Vpp J 
Vee ... 1 -- tvps--

~ 
V'H --'VCS-

I- ~~X-

PROGRAM 
VERIFY 

K= 
I- 'AH 

DATAOVTVJ.'D ~ 
I-- 'OF 

MAX 

WF000552 

PROGR AM 
VERIFY 

K= 
I~ 'AH 

DATA OUT VA~'O J>--
--- 'OFP 

-
V'L f\ J '" J V'H - 'pw - --'OES ---I --

\ 
,... 

V'L 
- IOpw -

WF000582 

Notes: 1. The input timing reference level is 0.8 V for VIL and 2 V for VIH. 
2. toE and tOF are characteristics of the device, but must be accommodated by the programmer. 
3. toE and tOFP are characteristics of the device, but must be accommodated by the programmer. 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 

Parameter 
Symbol Subgroups· 

VOH 1, 2, 3 

VOL 1, 2, 3 

VIH 1, 2, 3 

VIL 1, 2, 3 

III 1, 2, 3 

ILO 1, 2, 3 

ICC1 1, 2, 3 

ICC2 1, 2, 3 

IpP1 1, 2, 3 

IpP2 1, 2, 3 

CIN 4 

COUT 4 

CIN2 4 

CIN3 4 

*For DC Programming Characteristics, only Subgroup 1 applies. 

SWITCHING CHARACTERISTICS 

Parameter 
No. Symbol Subgroups 

1 tACC 9, 10, 11 

2 teE 9, 10, 11 

3 tOE 9, 10, 11 

4 tOF 9 

5 tOH 9 

MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am27C256 
32,768 x 8-Bit CMOS EPROM 

ADVANCE INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• Fast access time - 150 ns • Single 5-volt power supply 

• Low-power dissipation • TTL-compatible inputs and outputs 

• Both interactive and new Flashrite* programming algo- • ±10% power-supply tolerance available 
rithms available • Programming voltage-12.5 V 

GENERAL DESCRIPTION 

The Am27C256 is a CMOS ultraviolet Erasable Program- All signals are TTL levels, including programming signals. 
mabie Read-Only Memory (EPROM). It is organized as Bit locations may be programmed singly, in blocks, or at 
32,768 x 8 bits per word. All AMD CMOS EPROMs offer random. To reduce programming time, AMD's EPROMs 
access times of 250 ns, allowing operation with high-speed may be programmed using the Flashrite programming al-
microprocessors without any wait state. Some of AMD's gorithm, which offers several fold improvement in program-
EPROMs have access times of as fast as 150 ns. ming time. For convenience, both JEDEC and 

To eliminate bus contention on a multiple-bus microproces-
industry-standard notation is used throughout this 
document. 

sor syst~m~1 AMD EPROMs off~r ~arate output 
enable-G (OE)-and chip enable-E (CE)-controls. 

BLOCK DIAGRAM 

DATA OUTPUTS 
c>-- vee DQo-DQ7 

C>-- GND 

t t t t t t t t C>-- Vpp 

~(OE)- OUTPUT ENABLE :.-.. 
CHIP ENABLE 

AND OUTPUT BUFFERS 
E(CE)- PROGLOGIC f----

- v ......... - DECODER ~ 
V-GATING -

Ao- A'4 - ~ 

AODRESS - ~ 
INPUTS - · x · 262,144-BIT - DECODER · CELL MATRIX 

· -\ · - ...---
80000211 

*Does -not include redundant row and column bits. 

PRODUCT SELECTOR GUIDE 

Family Part No. Am27C256 

Ordering Part No.: 

±5% Vee Tolerance 27C256-155 27C256-205 27C256-255 27C256-305 27C256-455 

± 10% Vee Tolerance 27C256-150 27C256-200 27C256-250 27C256-300 27C256-450 

Max. Access Time (ns) 150 200 250 300 450 

E (eE) Access (ns) 150 200 250 300 450 

G (OE) Access (ns) 75 75 100 120 150 

'Flashrite is a trademark of Advanced Micro Devices, Inc. I Publication # Rev. Amendmen~ 
08007 A /0 
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NC 

A12 

A7 

~ 

As 

A4 

A3 

A2 

A, 

Ao 

DOo 

D01 

D02 

GND 14 

CONNECTION DIAGRAMS 
Top View 

0 0 .} .£ .£ z z 
28 Vee 

27 WE 

26 NC Ae 

25 As A5 

24 Ag A. 

23 A" A3 

22 O'E; 
A2 

21 A,o 

20 CE 
A, 

19 DO? Ao 

18 DOe NC 

17 D05 DOo 

16 D04 

15 D03 0 a 0 () a z z 0 0 <!:I 0 

CDOO5601 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

----"""E(CE) 

----""" W (rsrnJ) 

-----t ~ (DE) 
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Vec = 5.0-V Power Supply 
Vss = O-V Power Supply 
Vpp = 12.5-V Power Supply 

I~ () 
z 

As 

A.g 

Al1 

NC 

OE 

AlO 

CE 

DO? 

D06 

a 0 
0 0 

CDOO6001 
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Am27C256 OTP. 
32,768 x 8-Bit CMOS One-Time Programmable ROM 

ADVANCE INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• Fast access time - 200 ns 
• Low-power dissipation 
• Both interactive and new Flashrite* programming algo­

rithms available 

• Single 5-volt power supply 
• TTL-compatible inputs and outputs 
• ±10% power-supply tolerance available 
• Programming voltage-12.5 V 

GENERAL DESCRIPTION 

The Am27C256 is a CMOS One-Time Programmable 
Read-Only Memory (OTPROM) in a plastic package. It is 
organized as 32,768 x 8 bits per word. The plastic 
OTPROMs are ideal for volume production. First, because 
they can be inventoried unprogrammed and used with 
current-level software revisions; second, there is no win­
dow to be covered to prevent light from changing data 
-this could eliminate a manufacturing step and increase 
the reliability of the system; and third, they are compatible 
with auto insertion equipment. All AMD CMOS OTPROMs 
offer access times of 250 ns, allowing operation with high­
speed microprocessors without any wait state. Some of 
AMD's OTPROMs have access times of as fast as 200 ns. 

To eliminate bus contention on a multiple-bus microproces­
sor system, all AMD OTPROMs offer separate output 
enable-G (OE)-and chip enable-E (CE)-controls. 

All signals are TTL levels, including programming signals. 
Bit locations may be programmed singly, in blocks, or at 
random. To reduce programming time, AMD's OTPROMs 
may be programmed using the Flashrite programming al­
gorithm, which offers several fold improvement in program­
ming time. For convenience, both JEDEC and 
industry-standard notation is used throughout this 
document. 

BLOCK DIAGRAM 

0--- Vee 
0--- aND 

0--- vpp 

DATA OUTPUTS 
DOO-D07 

t t t t t t t t 
'II (Of) - OUTPUT ENABLE r---

CHIP ENABLE 
AND 

E (CE) - PROG LOGIC r-- OUTPUT BUFFERS 

- y - DECODER --Ao-A'4 
ADORESS -

INPUTS - x - DeCODER 

--

r-;-
~ 

r--
r--· · · · · -

2S2,144-BIT 
CELLMATAIX 

80000211 

*Does not include redundant row and column bits. 

PRODUCT SELECTOR GUIDE 

Family Part No. Am27C256 OTP 

Ordering Part No.: 
±5% VCC Tolerance 27C256-205 27C256 

± 10% Vcc Tolerance 27C256-200 27C256-250 
Max. Access Time (ns) 200 250 

E (eE) Access (ns) 200 250 
G (OE) Access (ns) 75 100 

'Flashrite is a trademark 01 Advanced Micro Devices, Inc. 
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CONNECTION DIAGRAM 
Top View 

NC 28 Vee 

Au 27 WE 

A7 26 NC 

At 25 At 

As 24 Ae 

A.. 23 A" 

A3 22 OE 

A2 21 A,o 

A, 20 ~ 

Ao 19 007 

000 18 OOs 

00, 17 OOs 

002 16 00. 

GNO 15 003 

COO05601 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

----.-tE(~) 

----.. W (PmJ) 

----.. ~ (C5t:) 
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Vee = 5.0-V Power Supply 
VSS = O-V Power Supply 
Vpp = 12.5-V Power Supply 



Am27C512 
65,536 x a-Bit CMOS EPROM 

ADVANCE INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• Fast access time -150 ns • Single 5-volt power supply 

• Low-power dissipation • TTL-compatible inputs and outputs 

• Both interactive and new Flashrite* programming algo- • ± 1 0% power-supply tolerance available 
rithms available • Programming voltage-12.5 V 

GENERAL DESCRIPTION 

The Am27C512 is a CMOS ultraviolet erasable, program- All signals are TTL levels, including programming signals. 
mabie read-only memory. It is organized as 65,536 x 8 bits Bit locations may be programmed singly, in blocks, or at 
per word. All AMO CMOS EPROMs offer access times of random. To reduce programming time, AMO's EPROMs 
250 ns, allowing operation with high-speed microproces- may be programmed using the Flashrite programming al-
sors without any wait state. Some of AMO's EPROMs have gorithm, which offers several fold improvement in program-
access times of as fast as 150 ns. ming time. For convenience, both JEOEC and 

To eliminate bus contention on a multiple-bus microproces-
industry-standard notation is used throughout this 
document. 

sor syst~m~1 AMO EPROMs off!r ~arate output 
enable-G (OE)-and chip enable-E (CE)-controls. 

.. 

BLOCK DIAGRAM 

DATA OUTPUTS 
0--- vee DOO-D07 

0--- GND 

tttttttt 0--- Vpp 

1I(0E)- OUTPUT ENABL.E -CHIPENABL.E 
AND OUTPUT BUFFERS 

E(CE)- PROGL.OGIC -
- Y r-;-- DECODER ~ 

Y·GATING -- :..--
Ao-A15 

ADDRESS - -INPUTS - · x · 624,218·BIT - DECODER · CEL.L.MATRIX 

· - · - ~ 

80000212 

*Ooes not include redundant row and column bits. 

PRODUCT SELECTOR GUIDE 

Family Part No. Am27C512 

Ordering Part No.: 

±5% Vee Tolerance 27C512-155 27C512·205 27C512 27C512-305 27C512-455 

± 10% Vee Tolerance 27C512-150 27C512·200 27C512-250 27C512-300 27C512-450 

Max. Access Time (na) 150 200 250 300 450 

E (ee) Access (na) 150 200 250 300 450 

~ (OE) Acceaa (na) 75 75 100 120 150 

*Flashrite Is a trademark of Advanced Micro Devices, Inc. I ~!.!~Ii!oAtIQn t sa ~!ll~Dg!ll~m 
08140 A 10 
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A,s 

A'2 

A7 

Ae 

As 

A. 

A3 

A2 

A, 

Ao 

DOo 

DO, 

002 

GND 

CONNECTION DIAGRAMS 
Top View 

.( '" ..( 
() .J .i .( z 

28 Vee 

27 A,. 
Ae 

26 A'3 

25 Ae As 

24 At A. 

23 An ~ 
22 G/Vpp (OE/vpp) 

A2 
21 A,o 

20 E/W (CE/PGM) 
A, 

19 007 Ao 

18 00, NC 

17 OOs 000 

16 00. 

15 003 

8 g- O () go 8 z z 
CD005602 " 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

----+-I E (~) 

----+-I W (PGJJ) 

----+-I"G (e5E) 
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Vcc = 5.0-V Power Supply 
VSS = ON Power Supply 
Vpp = 12.5-V Power Supply 

~ 

As 

~ 

A" 

NC 

G/Vpp (OE/Vpp) 

A,o 

'E/'W (CE/I5GJl) 

D07 

D06 

8 
CD006002 
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Am27C512 OTP 
65,536 x a-Bit CMOS One-Time Programmable ROM (OTPROM) 

ADVANCE INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• Fast access time - 200 ns 
• Low-power dissipation 
• Both interactive and new Flashrite* programming algo­

rithms available 

• Single 5-volt power supply 
• TIL-compatible inputs and outputs 
• ± 1 0% power-supply tolerance available 
• Programming voltage-12.5 V 

GENERAL DESCRIPTION 

The Am27C512 is a CMOS One-Time Programmable 
Read-Only Memory (OTPROM). It is organized as 65,536 
x 8 bits per word. The plastic OTPROMs are ideal for 
volume production. First, because they can be inventoried 
unprogrammed. and used with current-level software revi­
sions; second, there is no window to be covered to prevent 
light from changing data-this could eliminate a manufac­
turing step and increase the reliability of the system; and 
third, they are compatible with auto insertion equipment. 
All AMD CMOS OTPROMs offer access times of 250 ns, 
allowing operation with high-speed microprocessors with­
out any wait state. Some of AMD's OTPROMs have ac­
cess times of as fast as 200 ns. 

To eliminate bus contention on a multiple-bus micro­
processor system, all AMD OTPROMs offer separate out­
put enable-G (OE)-and chip enable-E (CE)-controls. 

All signals are TIL levels, including programming signals. 
Bit locations may be programmed singly, in blocks, or at 
random. To reduce programming time, AMD's OTPROMs 
may be programmed using the Flashrite programming al­
gorithm, which offers several fold improvement in program­
ming time. For convenience, both JEDEC and 
industry-standard notation is used throughout this 
document. 

BLOCK DIAGRAM 

0---- Vee 
0---- GND 

0---- Vpp 

DATA OUTPUTS 
DQo-DQ7 

t t t t f f f f 
Q (0£) - OUTPUT ENABLE ~ 

CHIP ENABLE 
AND 

E (CE) - PROG LOGIC -
OUTPUT BUFFERS 

Ao-A15 
ADORESS 

INPUTS 

-- y 
DECODER ---- x - DECODER 

--

r-;-
~ 

r---
r---· · • · · r---

Y-GATlNG 

524,288-BIT 
eELLMATRIX 

80000212 

*Does not include redundant row and column bits. 

PRODUCT SELECTOR GUIDE 

Family Part No. 

Ordering Part No.: 

±5% Vee Tolerance 

± 10% Vee Tolerance 

Max. Access Time (ns) 

E (CE) Access (ns) 

G (OE) Access (ns) 

Am27C5120TP 

27C512-205 27C512 

27C512-200 27C512-250 

200 250 

200 250 

75 100 

'Flashrite is a trademark of Advanced Micro Devices, Inc. I Publication # Rev. Amendment 
08138 A 10 
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CONNECTION DIAGRAM 
Top View 

A15 1· 28 Vee 

AI2 2 27 AI. 

A7 3 26 A13 

~ 4 25 ~ 

As 5 24 Aa 

A. 6 23 All 

A3 7 22 GlVpp (OElVpp) 

A2 8 21 Alo 

AI 9 20 E/'W (CE/PGM) 

Ao 10 19 D07 

DOo 11 18 DOe 

001 12 17 DOs 

002 13 16 DO. 

GND 14 15 D03 

CD005602 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

----..-tE(OE) 

----..-t W (rsmJ) 

----..-t ~ (O'E) 
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Vce = 5.0-V Power Supply 
VSS = O-V Power Supply 
Vpp = 12.5-V Power Supply • 



~ 
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o 
1"0-
N 
E « 

Am27C1024 
65,536 x 16-Bit CMOS EPROM 

PRELIMINARY 

DISTINCTIVE CHARACTERISTICS 

• Fast access time - 200 ns • Programming voltage-12.5 ±0.3 V 

• Low-power dissipation • First EPROM offering l6-bit inputs and outputs 
- 250 mW at 5 MHz • TIL-compatible inputs and outputs 
- 1 mW at E (CE) = VCC ±0.3 • ±100/0 power-supply tolerance available 

GENERAL DESCRIPTION 

The Am27C1024 is a 1-megabit, ultraviolet erasable, pro- outside of the system, existing EPROM programmers may 
grammable read-only memory. It is organized as 65,536 be used. Locations may be programmed singly, in blocks, 
words by 16 bits per word, operates from a single + 5-volt or at random. The Am27C1024 supports a high-speed 
supply, has a static standby mode, and features fast single interactive programming algorithm which can result in 
address location programming. Because the Am27C1024 programming times of less than two minutes. For conve-
operates from a single + 5-volt supply, it is ideal for use in nience, both JEDEC and industry-standard notation is used 
l6-bit microprocessor systems. All programming signals throLighout this document. 
are TIL levels, requiring a single pulse. For programming 

BLOCK DIAGRAM 

l:(~_ r--- ~-} W(J5tm)_ CONTROL 
~ 

SENSE AMPS AND ~ 000·00" G(Oi:)_ LOGIC DATA 110 BUFFERS 

:--+ ~ 
I f t t 

",,·A. { ---;+ Y AND BUFFS r--: ADDRESS • AND Y·SELECT 
INPUTS .~ DECODERS --=-

_fT 
:--+ 

x ADO BUFFS 1.048.578 BIT' 
ADDRESS • AND EPROM ARRAY 

INPUTS : DECODERS 

'- -
Vpp_ 

Vcc-

vss -

80005991 

*Does not include redundant row and column bits. 

PRODUCT SELECTOR GUIDE 

Family Part No. Am27C1024 

Ordering Part No.: 

±5% Vee Tolerance 27C1024-205 27C1024 27C1024-305 27C1024-455 

± 10% Vee Tolerance 27C1024-200 27C1024-250 27C1024-300 -
Max. Access Time (ns) 200 250 300 450 

E (eE) Access (ns) 200 250 300 450 

G (OE) Access (ns) 75 100 120 150 

I Publi!;<atiQn " ~ ~!DenQment 
06780 B 10 
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Vpp 

E(~) 

0015 
00,. 

0013 

OOu 
DO" 

00'0 
D09 

DO. 

Vss 

oQ7 

Da. 

Das 
oQ. 
DO. 

002 

DO, 
DOo 

G (OE) 

CONNECTION DIAGRAMS 
Top View 

Vee 

W (PGM) 

NC 

CD009301 

0012 Au 

~, ~ 

oQ,o A" 

D09 A,o 

DO. As 

Vss Vss 

NC NC 

~ ~ 

DO. A7 

D05 ~ 

~ ~ 

ggg8~~.e«<<l 
K!l 

CD009310 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

-----t w (PGM) 

----~~(OE) 
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ORDERING INFORMATION 

Standard Products 

AMO standard products are available in several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 
C. Package Type 
D. Temperature Range 
E. Optional Processing 

AM27Cl024 ~ -9- i 
L-. ----- E. OPTIONAL PROCESSING 

Blank - Standard processing 
B .. Burn-in 

'----------D. TEMPERATURE RANGE 
C .. Commercial (0 to + 70°C) 
I - Industrial (- 40 to + 85°C) 

E - Extended Commercial (-55 to + 125°C) 

'--------------c. PACKAGE TYPE 
o - 40-Pin Ceramic DIP (CDV040) 
L - 44-Pin Ceramic Leadless Chip Carrier 

(CL 044) 

L..------------------B. SPEED OPTION 

'---- A. DEVICE NUMBER/DESCRIPTION 
Am27Cl024 
64K x l6-Bit CMOS EPROM 

Valid Combinations 

AM27Cl024-200, 
AM27Cl024-205, 
AM27Cl024-455 

AM27C1024, 
AM27Cl024-250 
AM27Cl024-300 
AM27C1024-305 

DC,DCB 

DC, DCB, 01, 
DIB, DE, DEB, 
LE, LEB 

See Product Selector Guide on front cover. 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume. for this device. Consult the local AMO 
sales office to confirm availability of specific valid 
combinations, tocheck on newly released valid combinations, 
and to obtain additional data on AMO's standard military 
grade products. 
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FUNCTIONAL DESCRIPTION 

Erasing the Am27C1024 

In order to clear all locations of their programmed contents, it 
is necessary to expose the Am27C1024 to an ultraviolet light 
source. A dosage of 15 W seconds/cm2 is required to 
completely erase an Am27C1024. This dosage can be ob­
tained by exposure to an ultraviolet lamp - wavelength of 
2537 Angstroms (~) -with intensity of 12,000 /lW/cm2 for 
fifteen to twenty minutes. The Am27C1024 should be about 
one inch from the source and all filters should be removed 
from the ultraviolet light source prior to erasure. 

It is important to note that the Am27C1024, and similar 
devices, will erase with light sources having wavelengths 
shorter than 4000 Angstroms. Although erasure times will be 
much longer than with ultraviolet sources at 2537 A, neverthe­
less, the exposure to fluorescent light and sunlight will 
eventually erase the Am27C1024 and exposure to them 
should be prevented to realize maximum system reliability. If 
used in such an environment, the package window should be 
covered by an opaque label or substance. 

Programming the Am27C1024 

Upon delivery, or after each erasure, the Am27C1024 has all 
1,048,576 bits in the "1," or HIGH state. "Os" (LOW state) are 
loaded into the Am27C1024 through the procedure of program­
ming. 

The programming mode is entered when 12.5 ±0.3 V is 
applied to the Vpp pin, Vii (PGM) is at VIL, and E (CE) is at VIL. 

For programming, the data to be programmeq is applied 
16 bits in parallel to the DOn pins. 

The flowchart (Figure 1) in the Programming section of this 
document shows AMD's interactive algorithm. Interactive algo­
rithms reduce programming time by using short programming 
pulses and giving each address only as many pulses as is 
necessary to reliably program the data. After each pulse is 
applied to a given address, data in that address is verified. If the 
data does not verify, additional pulses are given until it verifies or 
the maximum is reached. This process is repeated while se­
quencing through each address of the Am27C1 024. After interac­
tive programming is complete, an overprogram pulse is given to 
each memory location; this ensures that all bits have sufficient 
margin. After the final address is completed, the entire EPROM 
memory is verified at Vee = 5 V ±5%. Conventional (fixed pulse) 
programming can be performed with a pulse of 10 ms at every 
address. This method is sampled and not 100% tested. 

Program Inhibit 

Programming of multiple Am27C1024s in parallel with different 
data is also easily accomplished. Except for Vii (PGM) or E 
(CE), all like inputs of the parallel Am27C1 024 - including G 
(OE) - may be common. A TIL LOW-level program pulse 
applied to an Am27C1024 Vii input with Vpp = 12.5 ±0.3 V 
and E LOW will program that Am27C1 024. A HIGH-level E or Vii 
input inhibits the other Am27C1024s from being programmed. 

Program Verify 

A verify should be performed on the programmed bits to 
determine that they were correctly programmed. The verify 
should be performed with G (OE) at VIL, E (CE) at VIL, Vii 
(PGM) at VIH, and Vpp at 12.5 ±0.3 V. 

Auto Select Mode 

The Auto Select mode allows the reading out of a binary code from 
an EPROM that will identify its manufacturer and type. This mode is 
intended for use by programming equipment for the purpose of 
automatically matching the device to be programmed with its 
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corresponding programming algorithm. This mode is functional in 
the 25°C ±5°C ambient-temperature range required when pro­
gramming the Am27C1024. 

To activate this mode, the programming equipment must force 
12.0 ±0.5 V on address line Ag of the Am27C1024. Two 
identifier bytes may then be sequenced from the device 
outputs by toggling address line AD from VIL to VIH. All other 
address lines must be held at VIL during Auto Select mode. 

Byte 0 (AD = VIL, 000-007) represents the manufacturer 
code, and byte 1 (AD = VIH, 000-007), the device identifier 
code. For the Am27C1 024, these two identifier bytes are given 
in Table 2. All identifiers for manufacturer and device codes 
will possess odd parity, with the most significant bit (MSB), 
007, defined as the parity bit. The state of the higher order 
outputs (008-0015) is undefined during Auto Select. 

Read Mode 

The Am27C1024 has· two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (E ('CE» is the power control and should 
be used for device selection . .output Enable (G (OE» is the 
output control and should be used to gate data to the output 
pins, independent of device selection. Assuming that ad­
dresses are stable, address access time (tACe) is equal to the 
delay from E to output (tCE). Data is available at the outputs 
tOE after the falling edge of G, assuming that E has been LOW 
and addresses have been stable for at least tAee-toE. 

Standby Mode 

The Am27C1024 has a standby mode which reduces the 
active power diSSipation by 98% from 250 mW to 5 mW 
(values for 0 to + 70°C). The Am27C1024 is placed in the 
standby mode by applying a TIL HIGH signal to the E (CE) 
input. When in the standby mode, the outputs are in a high­
impedance state, indepenc;lent of the G (OE) input. 

Power-down Mode 

The Am27C1024 also has a power-down mode which reduces 
the power dissipation by 99.8% - from 250 mW to 1 mW 
(values for 0 to + 70°C). The Am27C1024 is placed in power 
down by raising E to Vec ±0.3 V. 

Output Or-Tieing 

To accommodate multiple memory connections, a two-line 
control function is provided to allow for: 

1) low-memory power dissipation, and 
2) assurance that output-bus contention will not occur. 

It is recommended that E- (CE) be decoded and used as the 
primary device selecting function. while G (OE) be made a 
common connection to all devices in the array, and connected 
to the Read line from the system control bus. This assures that 
all deselected memory devices are in their low-power standby 
mode and that the output pins are only active when data is 
desired from a particular memory device. 

System Applications 

During the switch between active and standby conditions. transient 
current peaks are produced on the riSing and falling edges of Chip 
Enable. The magnitude of these transient current peaks is. depen­
dent on the output capacitance loading of the device. A 0.1-/lF 
ceramic capacitor (high-frequency, low-inherent inductance) should 
be used on each device between Vec and GND to minimize 
transient effects. In addition. to overcome the voltage drop caused 
by the inductive effects of the printed circuit·board traces on 
EPROM arrays, a 4.7-IlF bulk electrolytiC capacitor should be used 
between Vee and GND for each eight devices. The location of the 
capacitor should be close to where the power supply is connected 
to the array. 



TABLE 1. FUNCTION TABLE 

E ~ MODE (CE) 

Read 

Output Disable 

Standby 

.Program 

Program Verify 

Program Inhibit 

Auto Select 

Notes: H = HIGH 
L=LOW 
X = Don't Care 

VH = 12.0 ±0.5 V 

L 

L 

H 

L 

L 

H 

L 

G W 
(OE) (PGM) Ag 

L H X 

H H X 

X X X 

X L X 

L H X 

X X X 

L H VH 
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Vpp OUTPUTS 

Vee DOUT 

Vee High Z 

Vee High Z 

Vpp DIN 

Vpp DOUT 

Vpp High Z 

Vee Code 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ............................ -65 to + 150°C Commercial (C) Devices 
Case Temperature Temperature (T e> .................................. 0 to + 70°C 

with Power Applied ........................... -55 to + 125°C Supply Voltage (Vce> ......................... (Notes 1 & 2) 
Supply Voltage (Vpp) ................. +12.20 to +12.80 V 

with Respect to Ground Industrial (I) Devices 
on All Inputs Except Ag and Vpp ...... +6.25 to -0.6 V 

Temperature (Te> ............................... -40 to +85°C 
on Ag ........................................ + 13.00 to -0.6 V 

Supply Voltage (Vce> ......................... (Notes 1 & 2) 
on Vpp ...................................... +13.00 to -0.6 V (Vpp) ................. +12.20 to +12.80 V 

Stresses above those listed under ABSOLUTE MAXIMUM Extended Commercial (E) Devices 
RA TINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 

Temperature (T e> ............................. - 55 to + 125°C 
Supply Voltage (Vce> ......................... (Notes 1 & 2) 

maximum ratings for extended periods may affect device (Vpp) ................. +12.20 to +12.80 V' 
reliability. 

Notes: 1. For the Am27C1024, 27C1024-205, 27C1024-305, 
and 27C1024-455, Vcc = +4.75 to + 5.25 V. 

2. For the Am27C1024-200, 27C1024·250, and 
27C1024-300, Vcc = + 4.50 to + 5.50 V. 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

DC CHARACTERISTICS over operating range unless otherwise specified (Notes 1, 4) 

Parameter Parameter Test 
Symbol Description Conditions Min. Max. Units 

VOH Output HIGH Voltage IOH = -400 pA 2.4 V 

VOL Output LOW Voltage IOl = 2.1 mA 0.45 V 

VIH Input HIGH Voltage 2.0 Vee + 1 V 

Vll Input LOW Voltage -0.1 +0.8 V 

III Input Load Current VIN = 0 to + 5.5 V 10.0 pA 

IlO Output Leakage Current VOUT=O to +5.5 V 10.0 IlA 

ICC3 Vcc Power-down E (CE) = C/I Devices: 200.0 pA 
Current (Note 7) Vcc ±0.3 V E Devices: 240.0 

ICC2 Vcc Standby E=VIH, CII Devices: 1.0 mA 
Current (Note 7) G (OE) =Vll E Devices: 1.5 

Vcc Active Current E=VIl_ C/I Devices: 50.0 
ICC1 (Notes 5 & 7) f = 5 MHz; lOUT = 0 mA mA 

(open outputs) E Devices: 60.0 

Ipp Vpp Supply Current E = Vll =G 5.0 mA 
(Read) (Notes 6 & 7) Vpp == 5.5 V 

CAPACITANCE (Notes 2, 3 & 8) 

Parameter Parameter Test 
Symbol Description Conditions Typ. Max. Units 

CIN Input Capacitance VIN =0 V 18.0 25.0 pF 

COUT Output Capacitance VOUT=O V 18.0 25.0 pF 

Notes: 1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vce. 
2. Typical values are for nominal supply voltages. • 3. This parameter is only sampled and not 100% tested. 
4. Caution: The Am27C1024 must not be removed frqm or inserted into a socket or board when Vpp or Vcc 

is applied. 
5. ICC1 is tested with G = VIH to simulate open outputs. 
6. Maximum active power usage is the sum of ICC and Ipp. 
7. For Am27C1024-455, Ipp = 10 mA, ICC1 = 5 mA, and ICC3 = 1 mA maximum. 
8. TA = + 25°C, f = 1 MHz. 
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KEY TO SWITCHING WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILL BE 
STEADY STEADY ----- MAY CHANGE WlllBE 

FROM H TOl CHANGING 
FROM H TOl 

JIUIJ MAY CHANGE 
WilL BE 
CHANGING FROML TOH FROM L TOH 

-- DON'T CARE: CHANGING: 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

H 
CENTER 

DOES NOT LINE ISHIOH 
APPLY' IMPEDANCE 

'OFF"STATE 

KSOOOO10 

SWITCHING TEST CIRCUITS 

DEVICE t 2.7 kn 
UNDER 

_A 

TEST 
r 

I~ 
6.2 kn }~.-

. '" "'"" """ 

--- - -
TCOO3191 

CL -= 100 pF including jig capacitance. 

SWITCHING TEST WAVEFORMS 

u=x )C 2.0. 2.0 > TEST POINTS < . 
D.' 0.' us 

WF009540 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Notes 1, 2, 4, 5) 

Parameter 27C1024-200. 27C1024 27C 1 024-300. 
Symbols 27C 1 024-205 27C1024-250 27C1024-305 27C1024-455 

Parameter Test 
No. JEDEC Standard Description Conditions Min. Max. Min. Max. Min. Max. Min. Max. Units 

1 tAVOV tAee 
Address to yrn:)-<; 200 250 300 450 ns Output Delay ( )-VIL 

2 tELOV teE 
Chip Enable to <; - VIL 200 250 300 450 ns Output Delay 

3 tGLOVl toE 
Output Enable 

E-VIL 75 100 120 150 ns to Output Delay 

Chip Enable 
HIGH or Output 

4 tEHOZ, tOF Enable HIGH, . 60 60 60 80 ns 
tGHOZ (Note 3) whichever 

comes first, to 
Output Float 

Output Hold 

5 tAXOX toH 
from Addresses, 
E, or whichever 0 0 0 0 ns 

occurred first 

Notes: 1. Vee must be applied simultaneously or before Vpp, and removed simultaneously or after Vee. 
2. Typical values are for nominal supply voltages. 
3. This parameter is only sampled and not 100% tested. 
4. Caution: The Am27Cl024 must not be removed from or inserted into a socket or board when Vpp or Vee is applied. 
5. Output Load: 1 TTL gate and CL" 1 00 pF 

Input Rise & Fall Times: ~ 20 ns 
Input Pulse Levels: 0.45 to 2.4 V 
Timing Measurement 
Reference Level -Inputs: 0.8 V and 2 V 

-Outputs: 0.8 V and 2 V 
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2.4 ------'" 

~ ______ J 

SWITCHING WAVEFORMS 

,,---------------

.. ADDRESSES 
YAUD 

1'---------------

'-------------
~---lcE---__I 

Read Cycle 

HlGHZ 

WF001291 

Notes: 1. G (DE) may be delayed up to tACC-tOE after the falling edge of E (CE) without impact on tACC. 
2. tOF is specified from G or E. whichever occurs first. 

ADDRESSES 

OATA 

Vpp 

Vi (Jli1iI) 

V'H 
PROGRAM 

~ VOl.. " -
I-- 'AS---1 

---1 0.1.4.1. IN STABLE 

Vpp I--- 'os- f-'OH-

~ 
VIH 

I--'vps-

-
VIL r\ 
VIH 

f--'CES-

VIL ~ " VIH 
I---'pw- I--- toes ---j f--- 'DE -

VIL 
I-- 'OPW - "\ 

Interactive Programming Algorithm Waveforms 
(Notes 1 and 2) 

Notes: 1. The input timing reference level is 0.8 V for a VIL and 2 V for a VIH. 

PROGRAM 
VERIFY 

F r'AH-
OATAOUTV:J.IO I}--

f--- 'DF 

r-

WF000551 

2. tOE and tOF are characteristics of the device but must be accommodated by the programmer. 
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PROGRAMMING 
This section covers identifier bytes, Interactive Programming Flowchart, and Interactive Programming DC and AC Switching 
Programming Characteristics. 

INTERACTIVE 
SECTION 

OVERP~OGRAM 

SECTION 

I 

INCREMENT ADDRESS 

INCREMENT ADDRESS 

PF001721 

Figure 1. Interactive Programming Flowchart· 
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TABLE 2. IDENTIFIER BYTES 

~ Hex 
Identifier Ao DQ7 DQs DQs DQ4 DQ3 DQ2 DQ1 DQo Data 

Manufacturer Code VIL 0 0 0 0 0 0 0 1 01 

Device Code VIH 1 0 0 0 1 1 0 0 8C 

Notes: 1. Ag - 12.0 V ±0.5 V 
2. A1-Aa = A10-A15'" ~ (~) ... G (<5E) = VIL 
3. W (PGM) - VIH 

INTERACTIVE PROGRAMMING ALGORITHM DC CHARACTERISTICS 

(Notes 1-4) 

Parameter Parameter Test 
Symbol Description Conditions Min. Max. Units 

III Input Current (All Inputs) VIN = VIL or VIH 10.0 p.A 

VIL Input LOW Level (All Inputs) -0.1 0.8 V 

VIH Input HIGH Level 2.0 Vee + 1 V 

VOL Output LOW Voltage during Verify IOL = 2.1 mA .45 V 

VOH Output HIGH Voltage during Verify IOH"" -400 p.A 2.4 V 

VAg Ag Auto-Select Voltage 11.5 12.5 V 

lee2 
Vee Supply Current (Program and 

50.0 mA 
Verify) 

IpP2 Vpp Supply Current (Program) E (CE) = VIL = W (PGM) 30.0 mA 

INTERACTIVE PROGRAMMING ALGORITHM AC SWITCHING PROGRAMMING 
--

CHARACTERISTICS 
(Notes 1-4) 

Parameter Symbols 

No. JEDEC Standard Parameter Description Min. Max. . Units 

1 tAVWL tAS Address Setup Time 2.0 I1S 

2 tOZGL toES G (<5E) Setup Time 2.0 I1s 

3 tOVWL tos Data Setup Time 2.0 I1s 

4 tGHAX tAH Address Hold Time 2.0 I1S 

5 tWHOX tOH Data Hold Time 2.0 I1S 

6 tEHOZ tOF 
Chip Enable to Output Float 

0 130.0 I1S Delay 

7 tyPS tyPS Vpp Setup Time 2.0 I1s 

8 twLWH1 tpw 
W (PGM) Initial Program 

.45 .55 ms 
Pulse Width 

9 twLWH2 topw W Overprogram Pulse 0.95 1.05 ms 

10 tELWL teES E (~) Setup Time 2.0 I1S 

11 tGLOV2 toE Data Valid from G 150.0 ns 

Notes: 1. T A .. + 25°C ±5°C; Vee'" 5.0 V ±0.25 V; Vpp = 12.5 ±0.3 V. 
2. Vee must be applied simultaneously or before Vpp and removed simultaneously or after Vpp. 
3. When programming the Am27C1024, a 9.1-I1F capacitor is required between Vpp and ground to suppress 

spurious voltage transients which may damage the device. 
4. Programming characteristics are sampled but not 100% tested to worst-case conditions. 
5. Conventional (fixed pulse) programming can be performed with a 10-ms pulse at every address. This 

method is sampled and is not 100% tested. 
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ABSTRACT 
Determination of the Thermal Resistance of Packaged De­
vices is of concern to the designer of new devices and to AMD 
customers. The Advanced Package and Material Develop­
ment group has undertaken the task of characterizing current 
AMD products and quantifying package-related influences on 
Thermal Resistance. This report describes some of these 
effects and the technique used to measure Thermal Resis­
tance. 

1.0 DEFINITION OF THERMAL 
RESISTANCE 

The reliability of an integrated circuit is largely dependent on 
the maximum temperature which the device will attain during 
operation. Because the stability of a semiconductor junction 
declines with increasing temperature, knowledge of the ther­
mal properties of the packaged device becomes an important 
factor during device design. In order to increase the operating 
lifetime of a given device, the junction temperatures must be 
minimized. This demands knowledge of the thermal resistance . 
of the completed assembly and specification of the conditions 
in which the device will function properly. As devices become 
both smaller and more complex and the requirement for high 
speed operation becomes more important, heat dissipation 
will become an ever more critical parameter. 

Thermal resistance is defined as the temperature rise per unit 
power dissipation above some referenced condition. The unit 
of measure is typically °C/watt. The relationship between 
junction temperature and thermal resistance is given by: 

where: TI 
Tx 
Pd 

Ojx 
X 

= junction temperature 
= reference temperature 
= power dissipation 
= thermal resistance 
= some defined test condition 

(1) 

In general, one of three conditions is defined for measure­
ment of thermal resistance: 

Oja 
(still air) 

°IB 
(moving air) 

- thermal resistance measured with refer­
ence to the temperature at some specified 
point on the package surface. 

- thermal resistance measured with respect 
to the temperature of a specified volume of 
still air. 

- thermal resistance measured with respect 
to the temperature of air moving at a 
specified velocity. 

The relationship between Ojc and 014 is 

where Oca is a measure of the heat dissipation due to natural 
convection (still air) or forced convection (moving air) and the 
effect of heat radiation and mounting techniques. Ojc is 
dependent solely on material properties and package geome­
try; 014 includes the influence of the surface area of the 
package and environmental conditions. Each of these defini­
tions of thermal resistance is an attempt to simulate some 
marmer in which the package device may be used. 

The thermal resistance of a packaged device, however 
measured, is a summation of the thermal resistances of the 
individual components of the assembly. These in turn are 
functions of the thermal conductivity of the component mate­
rials and the geometry of the heat flow paths. Like other 
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material properties, thermal conductivity is usually tempera­
ture dependent. For alumina and silicon, two common pack­
age materials, this dependence can amount to a 30% 
variation in thermal conductivity over the operating tempera­
ture range of the device. The thermal resistance of a compo­
nent is given by 

L 
(J ... 

where: L 
A 

K(T)A 

... length of the heat flow path 

... cross sectional area of the heat 
flow path 

(2) 

K(T) ... thermal conductivity as a function of 
temperature 

and the overall thermal resistance of the assembly 
(discounting convective effects) will be: 

Ln 
(J ... ~n =:E-

KnAn 

But since the heat flow path through a component is influ­
enced by the materials surrounding it, determination of Land 
A is not always straightforward. 

A second factor that affects the thermal resistance of a 
packaged device is the power dissipation level and, more 
particularly, the relationship between power level and die 
geometry, i.e., power distribution and power density. By 
r~arrangement of equation 1 to 

1 1 
Pd = - (TI- TX> = - (TI- TX> (3) 

Ojx ~n 

the relationship between P d and TI can be more clearly seen. 
Thus, to dissipate a greater quantity of heat for a given 
geometry, TI must increase and, since the individual (In will also 
increase with temperature, the increase in TI will not be a 
linear function of increasing power levels. 

A third factor of concern is the quality of the material 
interfaces. In terms of package construction, this relates 
specifically to the die attach bond, and for those packages 
having a heatsink, the heatsink attach bond. The quality of the 
die attach bond will most severely influence the package 
thermal resistance as this is the area which first impedes the 
transfer of heat out of the silicon die. Indeed, it seems likely 
that the initial thermal response of a powered device can be 
directly related to the quality of the die attach bond. 

2.0 EXPERIMENTAL METHOD 

The technique for measurement of thermal resistance involves 
the identification of a temperature-sensitive parameter on the 
device and monitoring this parameter while the device is 
powered. For bipolar integrated circuits the forward voltage of 
the substrate isolation diode provides a convenient parameter 
to measure and has the advantage of a linear dependence on 
temperature. MOS devices which do not have an accessible 
substrate diode present greater measurement difficulties and 
may require simulation through use of a specially designed 
thermal test die. Choice of the parameter to be measured 
must be made with some care to insure that the results of the 
measurement are truly representative of the thermal state of 
the device being investigated. Thus measurement of the 
substrate isolation diode which is generally diffused across the 
area of the die yields a weighted average of the condition of 



the individual junctions across the die surface. Measurement 
of a more local source would yield a less generalized result. 

For MOS devices, simulation is accomplished using the 
thermal test die. The basis for this test die is a 25 mil square 
cell containing an isolated diode and a 1 Kn resistor. The 
resistors are interconnected from cell to cell on the wafer 
before it is cut into multiple arrays of the basic unit cell. In use 
the device is powered via the resistors with voltage or current 
adjusted for the proper level and the voltage drop of the 
individual diodes is monitored as in the case of actual devices. 

Prior to the thermal resistance test, the diode voltage/ 
temperature calibration must be determined. This is done by 
measuring the forward voltage at 1 mA current level at two 
different temperatures. The diode calibration factor is then: 

~T 

~V 
(4) 

in units of °C/mV. For most diodes used for this test the 
voltage/temperature relationship is linear and these two 
measurement pOints are sufficient to determine the calibration. 

The actual thermal resistance measurement has two alternat­
ing phases: measurement and power on. The device under 
test is pulse powered with an ON duty cycle of 99% and a 
repetition rate of < 100Hz. During the brief OFF states the 
device is reverse-biased with a 1 mA current and the voltage 

drop is measured. The series of voltage readings are averaged 
over short periods and compared to the voltage reading 
obtained before the device was first powered ON. The thermal 
resistance is then computed as: 

where: K, = calibration factor 
Vi = initial forward voltage value 
V, = current forward voltage value 
VH = heating voltage 
IH = heating current 

(5) 

The pulsing measurement is continued until the device has 
reached thermal equilibrium and the final value measured is 
the equilibrium thermal resistance of the device under test. 

When the end result desired is Oja (still air), the device and the 
test fixture (typically a standard burn-in socket) are enclosed in 
a box containing approximately 1 cubic foot of air. For OjC 

measurements the device is attached to a large metal 
heatsink. This insures that the reference point on the device 
surface is maintained at a constant temperature. The require­
ments for measurement of Oja (moving air) are rather more 
complex and involve the use of a small wind tunnel with 
capability for monitoring air pressure, temperature and velocity 
in the area immediately surrounding the device tested. Stan­
dardization of this last test requires much careful attention. 

WAVEFORMS FOR PULSED THERMAL RESISTANCE TEST 

\\ )) 

VOLTAGE 

-
WF009091 

CURRENT 

- -1m 

WF009080 
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3.0 Experimental Results 

The thermal resistance data included in Table 1 is representa­
tive of the output of tests on representative samples of AMD 
products. This data has resulted from an on-going program 

undertaken by members of the Advanced Package and 
Material Development group. 

The data represents what can be expected from a device in 
the specified package. Specific device types may differ; these 
numbers are for example only. 

TABLE 1. THERMAL RESISTANCE OF AMD PRODUCTS 
(Notes 1 & 2) 

Pin 
Count 

16 

18 

20 

22 

24 

28 

Package Type 
(Note 3) 

Ceramic DIP 
Plastic DIP 
Ceramic Flatpack 

Ceramic DIP 

Ceramic DIP 
Plastic DIP 
Ceramic Flatpack 
Ceramic LCC 
Plastic LCC· 

Plastic DIP 

Ceramic DIP 
Plastic DIP 
Ceramic Flatpack 

Ceramic DIP 
Plastic DIP 
Ceramic Flatpack 
Ceramic LCC 
Plastic LCC· 

0'8 O,e 

80 20 
110 35 
120 10 

65 15 

65 15 
90 35 
120 10 
70 12 
75 35 

90 20 

50 15 
70 30 
100 10 

40 12 
85 25 
70 
70 15 
55 30 

Notes: 1. Representative values for each package type - for information only. 
2. Any given device may differ from these values. Consult your local AMD sales office 

for specific-device information. 
3. DIP = Dual-In-line Package 

LCC = Leadless Chip Carrier 
LCC· = Leaded Chip Carrier 
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Package Outlines 
Plastic Dual-In-Line Packages (PO) (Cont'd.) 
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P03024 PO 028 

SEATING 

~~ ~PLANE 

~jR.ooe O· -j~~ W~· 
:iiO.oeo I I ~ II .014 -tL-.2tO--\ 

.110 ~ I .065 -ji,023 I· .320 
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Ceramic Hermetic Dual-ln-L1ne Packages (CD) (Cont'd.) 

CO 016 CO 018 

POll 07310A 

7·6 



CD 020 CD 020 

IN DEVELOPMENT 

PI) It 01553A 

CD3022* CD4022 

1.055 

L=mo~.oeo MAlt 

~:::::::::: Ii !: -l f--., .080 -l I-r-l l- .005 MIN. 
. 1.110 I I I 
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CD 024 CDV024 
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CD3024 CD4024 

,-==1.235 \-

~::::~:::~ li"~ 
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.125 ~ -11----r:t1-.OO8 '" 1SO 
.180 .022 .012 

PIC II 06850B 

CD 028 CDV028 
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Sidebrazed Hermetic Dual-In-Line Packages (SO) 

SO 028 SO 048 

D 
151 

.570 
Fa 

~ 14 ~ 
:-ll--.osa MAX. ---l .005 MIN. 

:_jJlti;~*, 
~ .0lI0,,0 -1 I-~ ~ -H-.: .ISO ~ ~-1 
.160 • ~. MIN. .620 

.060 
PID # 074308 

Ceramic Faltpacks (CF) 

CF 016 CF 018 

i~-j ~ 
T ., -- r6 

.376 

AE"~ I 
-L 

T 
t .3051 .oSO 
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r~-j t t 

PIO #07320A 
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• 
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*Preliminary S b' , U Ject to Change, 

CLR018 

Plastic leaded Chip Carriers (Pl) 

PlE018 

IN DEVELOPMENT 

" 17 

PL 052* 

11 
20 

2122232425212721'" :! O2OMAX 30313213 U 

Ceramic leadless 

.78S 
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mers (Cl) Chip Ca . 

~f-

CL 020 
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CLR022* CL 028 

PID#_ 

• Preliminary. Subject to Change. 

CLR028 CLT028 

PID# on03. 

CLR032 CLV032 

~------------~. 
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CLX032 CL 044 

IN DEVELOPMENT 

CLV044 CL 052 

IN DEVELOPMENT 
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Testing High-Performance Bipolar Memory 

INTRODUCTION 

During the last several years, the state-of-the art of TTL 
compatible bipolar memory integrated circuits has advanced 
very rapidly. Device complexity has increased dramatically not 
only in terms of the memory storage capacity but also by the 
addition of new on-chip functions such as the inclusion of 
output data registers. Simultaneously, advances in bipolar LSI 
design and manufacturing technology have generated signifi­
cant improvements in the performance levels of bipolar 
memory. Similarly, the complexity and performance levels of 
systems which employ these devices have grown. The con­
comitant growth of system complexity has placed additional 
demands on both the device manufacturer and the user's 
incoming inspection area to assure the performance capabili­
ties of each component before it is assembled into the system. 

Several test equipment manufacturers now supply sophisticat­
ed, computer controlled testers for these inspection tasks. 
Most of this equipment is inherently capable of the millivolt 
and nanosecond accuracies which are required; most memory 
testers can generate the complex waveforms and test pat­
terns needed. However, the details of applying this equipment 
to a specific test problem, including the problem of interfacing 
the tester to the device-under-test, are usually left to the user. 
The purpose of this application note is to discuss several 
problems which are frequently encountered when testing high 
performance bipolar memory devices, and to acquaint the 
user with how such problems may be identified, measured and 
corrected. 

WHAT MAKES A MEMORY GOOD? 

Before discussing the specifics of bipolar memory testing 
problems, it is important to understand the basic characteris­
tics which these devices should exhibit. Clearly each device 
must meet all product speCification parameters but, first and 
foremost, a bipolar memory should be fastl Address access 
time (delay from address input to data output), enable access 
time and enable recovery time should be as small as possible. 
High performance is often the primary reason for using bipolar 
memory. Similarly, the performance of the ideal bipolar memo­
ry should remain relatively constant with changes in supply 
voltage, ambient temperature and output load capacitance. 
Fast devices, offering stable performance over a broad range 
of conditions, permit the user to qualify a smaller number of 
part types; one fast device can accommodate many standard 
as well as high performance applications. Such devices 
provide added safety margin for the system design, permit 
simplification of system test and debug and assure trouble­
free system performance in the field. Hence the "best" 
memory is a fast, stable device which not only meets a give-n 
user specification, but also offers the extra performance 
needed for a broad range of applications. 

Advanced Micro Devices offers a family of bipolar Random 
Access Memories (RAMs) and Programmable Read Only 
Memories (PROMs) which are deSigned to meet this idealized 
definition as closely as possible. First, each AMD device is 
designed to meet a "military design goal." This means AMD 
bipolar memories are designed to provide the extra margins 
and higher output drive capabilities needed to assure proper 
performance· over the extended miliary supply voltage and 

IMOX Is a trademark of Advanced Micro Devices, Inc. 
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operating temperature ranges. This often necessitates the use 
of more advanced design techniques such as on-chip regula­
tors, temperature and voltages compensation networks and 
feedback circuits. Second, AMD has conceived and devel­
oped an advanced, oxide separated, ion implanted manufac­
turing process called I MOxn'. Developed specifically for the 
production of high density bipolar memories, this technology 
provides both high density and excellent performance in a truly 
reliable and manufacturable process. This combination of 
advanced design and fabrication technologies assures the 
military user of receiving components which are intended for 
his application while providing the commercial user with the 
extra margins, performance advantages and procurement 
benefits mentioned above. 

THE SYSTEM ENVIRONMENT 

To understand the problems of high-performance memory 
testing, it is helpful to understand the electrical environment in 
which the memory devices will actually operate, Le., the typical 
system environment. The system deSigner must address and 
resolve several critically important questions if the system is to 
consistently perform to its design specifications. These ques­
tions include: 

1. What noise voltages can the system's logiC and mem-
ory devices tolerate? 

2. What are the sources of system noise? 
3. What can be done to control and minimize this noise? 

The first question is answered relatively easily. The magnitude 
of noise which can be tolerated relates directly to the worst 
case noise immunity specified for the logic family. Noise 
immunity is simply the difference between the worst case 
output levels (VOH and Vou of the driving circuit and the worst 
case input voltage requirements (VIH and VIL, respectively) of 
the receiving circuit. For TTL devices the worst case noise 
immunity is typically 400mV for both the high and low logic 
levels. 

If "system noise" is defined as the sum of things which 
subtract from this noise immunity, several sources can be 
identified. A few of the most important sources found in a 
digital, TTL system are listed below: 

• Cross-Talk: The desire to pack system components as 
tightly as possible inevitably causes signal wires or PC board 
traces to be placed in close proximity. The lead-to-Iead 
capacitance and mutual inductance thus created (see Fig­
ure 1) causes "noise" voltages to appear when adjacent 
Signal paths switch. 

• Transmission Line Reflections: Like it or not, every signal 
path in the system has transmission line characteristics. TTL 
signal paths are usually not designed as transmission lines, 
with predictable and uniform characteristic impedances. This 
is partly because of the higher costs implied for multilayer 
PC boards with internal ground planes, termination resistors, 
etc. It is also the result of TTL logic's limited ability to drive 
the low impedance lines provided by current PC board 
technologies. Hence, TTL signal paths do exhibit the ringing 
and reflection problems associated with improperly terminat­
ed transmission lines. These reflections subtract from the 
available noise immunity as shown in Figure 2. 
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As V1 switches, 11 flows to charge the input capacitance Cj.12 
flows as a result of mutual inductance. The V 1 voltage change 
is also coupled directly to V2 through the parasitic line-ta-line 
capacitances, Cpo 
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Figure 1. An Example of Cross-Talk 
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The unit length capacitance and inductance (Cu and lu) give 
each system connection transmission line characteristics. 
Without a matched termination, switching at V1 causes 
reflection voltages to appear at V2, reducing noise immunity. 
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Figure 2. Line Reflections 
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~ 

Vi - Vo - (n • Icc) RGND 

a) DC Ground "Noise" 

00000030 

When. Vj goes HIGH, Vo goes lOW discharging CL. The 
discharge current Id flows through the ground inductance lGND, 
creating a transient voltage Vt. The input voltage seen by gate B 
is actually Vi - Vt. 

b) TransIent Ground Noise 

Figure 3 • 

• Ground Network Noise: Most high-performance systems 
employ large numbers of high-performance ICs. These 
devices typically draw large Icc currents from the power 
supply. Cumulatively, these currents can reach several 
amperes per board. Such currents, flowing in the ground 
network, cause non-negligible DC voltage drops to occur; 
not all device ground pins are at zero volts. Since the output 
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levels and the input thresholds of each TTL device reference 
the local ground (Figure 3a), these drops also subtract from 
the available noise immunity. Additional nOise margin losses 
occur each time the device outputs switch. This occurs 
because large currents must flow to rapidly charge and 
discharge the interconnect and input capacitances which 
load each output. These charging currents flow in a loop 



(Figure 3b) through the ground network which is normally a 
simple interconnection of wires, each with some valuo of 
resistance and inductance per unit length. Some additional 
resistive drops occur. But, the rapid changes in these 
currents (large di/dt), occurring as charging starts and stops, 
mean a transient ground noise voltage is also generated. 
This voltage obeys the law of v = L(di/dt) where L is the 
ground circuit inductance and di/dt is the rate of change of 
the charging currents. Notice that adding local bypass 
capacitors can only reduce this voltage by paralleling the 

ground inductance with the Vee network inductance. By­
passing cannot eliminate this problem because these capac­
itors shunt the devices and not the ground and Vee network 
inductances where the noise is generated. 

Controlling and minimizing noise in a digital system becomes 
more challenging as the system performance requirements 
increase. These requirements demand devices capable of 
short propagation delays, e.g., ultra-fast memories with excel­
lent drive characteristics to minimize fully loaded access 
times. 

DGOOO040 
Note: Transient ground current flow in four directions from each device ground: right and left on the ground bus; up and down the 
Vee bus after passing through the local bypass capacitor, C. Equivalent ground inductance is very low . 

. Figure 4. Example of an AC Ground Meah 

Since noise margin violations result in system malfunctions, 
the system designer must define a set of rules governing the 
physical construction techniques to be used within the system. 
These rules address a host of considerations including power 
distribution, AC grounding, lead placement, line termination 
requirements, logic loading (fan in and·fan out) and intercon­
nect delays. Specifying these rules is a complex process of 
making appropriate cost-performance tradeoffs. 
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For a medium to high performance system, these rules might 
specify arranging devices in an array with Vee power traces 
running vertically up the columns while ground metal running 
horizontally between the rows. Inserting bypass capacitors at 
each grid intersection forms an AC ground mesh (Figure 4), 
limiting the amount of ground inductance at each array site. If 
limits are also placed on the total capacitance each device 
may drive (cumulative interconnect and input capacitance on • 



all outputs), the total charging currents may be controlled thus 
limiting the noise immunity eroded by ground circuit noise. 
Similarly, the distance between adjacent traces and the 
maximum length of unterminated lines may be specified to 
control noise immunity losses caused by cross-talk and 
termination mismatches. Ultra-high performance systems may 
require additional measures; e.g., multilayer boards with true 

THE MEMORY TEST ENVIRONMENT 

Ideally the test system hardware and fixtures would be 
designed to even more stringent rules than those used for the 
system. This is reasonable as the tester is the standard 
employed for accepting or rejecting components used in the 
system. Because a collection of additional objectives con­
strain the test environment, designing test hardware to equally 
or more stringent rules is usually impractical. 

Memory testers must test many types of components under a 
variety of conditions. Tests performed include DC parametric 
tests, functional and AC tests with complex test patterns and 
margin tests to assure device operation at the extremes of 
applied conditions and supply voltage. To accomplish this, 
connections to sets of programmable input drivers and output 
receivers (comparators), multiple device bias and power 
supplies, relays to permit connection of the DC parametric test 
unit, and special load circuits must all converge at the test site. 

To provide flexibility and facilitate repair, test hardware must 
be modular. This requirement dictates placing the hardware 
(drivers, receivers, etc.) on many small PC boards which then 
must talk to the DUT (device under test) through additional 
wiring and connectors. 

Frequently the quantity of parts tested necessitates mating an 
automatic device handler to the tester. Handlers also provide 
capabilities for testing at temperature extremes when needed. 
The OUT must be tested inside this equipment, requiring still 
more wiring between the test head and the actual test site. 

~'-------------' ----,~ 

ground planes or increased usage of line drivers and receiv­
ers. Though the preceding descriptions have been simplified, it 
should be clear that distances between driving and receiving 
devices, the quantity and distribution of load capacitance, as 
well as the AC ground network integrity are all essential 
elements of the system design. 

Ideally, all test hardware would be located immediately adja­
cent to the test site to minimize cross-talk, reflections and 
ground noise. However, this objective must be compromised 
to address the other objectives and constraints outlined 
above. Techniques commonly employed in making this com­
promise are illustrated in Figure 5. Notice that DUT drivers are 
remote from the test site, driving signal to the DUT through 
"series terminated" transmission lines. Similarly the receivers 
are some distance from the test site, receiving signals from 
the DUT through a series of connectors and wires which can 
degrade the signal. Most annoying of all, the test site ground 
connection has been compromised. This signal path must 
carry heavy transient and DC currents during test and should 
provide a very solid, low impedance reference against which 
all AC and DC tests are made. Accumulating resistance and 
inductance in this path jeopardizes the integrity of all test 
results. 

Hence, the electrical environment provided at the test site is 
generally inferior to the actual system environment where the 
memory component will be used. 

TEST RELATED PROBLEMS AND SOLUTIONS 

Accurately measuring or verifying memory performance in the 
test system environment requires a recognition of its inherent 
limitations. Outlined below are five problem areas commonly 
encountered when testing high-perform'ance bipolar memo­
ries. Methods of identifying and alleviating these problems are 
indicated. 

n OUTPUT 
IIONAUI 

TIST ... 

DG000050 

Figure 5. The Test System Environment 

• Contending with Ground Noise: Ground noise is one of the 
most common and troublesome test problems. As defined 
above, ground noise is caused by switching currents flowing 
through the ground network impedance. Whereas the sys-
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tem environment (Figure 4) may provide multiple low induc­
tance ground paths into a ground mesh or plane, the tester 
provides one long, higher inductance path back to the test 
system ground (Figure 5). This path includes handler con-



tacts, connectors and the OUT load board, all of which 
increase ground inductance and resistance. Transient cur­
rents which result when the OUT switches can be enormous. 
Consider the case of a byte wide (8 output) memory 
functional test. At some point in the test sequence, all 
memory outputs will switch from high to low (YOH to YOU at 
the same instant, discharging all eight load capacitances 
simultaneously. If the input capacitance of the receiver is 
40pF and the interconnect capacitance of the test fixture is 
1 OpF, the total load capacitance driven by all device outputs 
would be 400pF. A fast memory device could discharge this 
load at a Wins rate. The relationship i = C(dv/dt) implies 
peak charging currents of 400mA must flow through ground. 
As Figure 6 illustrates, this charging current does not build to 
its full value instantaneously. For a fast device the time 
required to go from zero to full charging current would 
approximate 2ns. A resultant ground current dildt of 
200mAlns is implied. If the ground inductance is 1 nanohen-

Yo ,OUTPUTS 

ry (approximate inductance of 1 inch of straight, small gauge 
wire), then v = L(dildt) predicts AC ground noise of 200mV. 
As you have probably guessed, the typical test site ground 
inductance exceeds 1 nh. The path is longer and it is usually 
not a straight line connection. Actual tester ground noise of 
up to 800mV is common when testing high-performance 
byte wide memories. This noise can be measured easily with 
a high bandwidth oscilloscope by attaching the scope 
ground to the actual test system ground and monitoring the 
OUT ground pin with one channel. 

Excessive ground noise creates several problems: First, this 
noise is capacitively coupled to the input drive signals through 
the OUT input capacitances; if large enough, OC coupling 
through the OUT input clamp diodes can occur (Figure 7). The 
OUT output levels are, of course, referenced to the OUT 
ground potential whereas the receiver board is referenced to 
test system ground, introducing inaccuracy in access time 
measurements, etc. 

Yo 

~, 
~, 
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Figure 6. Byte Wide Memory Ground Transients 

For small magnitudes of noise, Vt, noise is AC coupled to the 
inputs through the input capacitance, Ci. If Vi is low, large 

DG000070 

positive values of Vt may momentarily forward bias the input 
clamp diode, creating a OC coupling. 

Figure 7. Ground Noise Coupling to the Inputs 
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Worst of all, severe ground noise can make functional testing 
at or near the guaranteed input levels (VIH and VIU impossi­
ble. To demonstrate, assume the device ground noise reaches 
a positive O.BV with respect to test system ground during 
output switching. Assume the Input driver high level is pro­
grammed to 2.0V, minimum VIH for most TTL devices. The 
actual voltage between a "high" OUT input and its ground is 
only 1.2V. The typical room temperature threshold voltage of a 
TTL device is 1.5V, and the device interprets 1.2V as a logic 
"low." This causes the memory to access a new memory 
location momentarily. The resultant momentary change in 
output data interferes with access time measurements. In 
severe cases, this momentary switching of output data creates 
additional ground noise which also feeds back to the inputs 
resulting in sustained oscillations. This noise Interaction can 
also be viewed with a dual trace oscilloscope as shown in 
Figure B. Channel A of the scope is connected to the address 
input while channel B monitors the OUT ground pin. The input 
voltage, as seen by the OUT, can be viewed directly by putting 
the scope in "A - B," algebraic subtract mode. Note the 
scope ground is connected to test system ground as before. 
Attaching scope ground to the OUT pin ground should be 
avoided as this creates a "ground loop." If connected this 
way, large noise currents flow in the alternate. ground path 
provided by the scope back to earth ground; this interferes 
with the scope's ability to measure high-speed events and 
modifies the condition which is to be observed. 

Several techniques can be employed to reduce ground noise 
problems: 

- Keep the ground path as short as possible; use large 
diameter wire and "straight line" wiring techniques. 

, - Minimize the number of series connections in the OUT 
ground path; provide as many parallel ground connections 
as possible through each remaining connector. 

v. 

I n o 

-If the system uses a Kelvin (force - s~nse) ground system, 
terminate the system by shorting force to sense on the 
OUT load board. Kelvin systems provide OC accuracy, but 
their response times are much too slow to aid in the 
suppression of ground noise at the test site. Terminating 
Kelvin early sacrifices a little OC accuracy, but the ability to 
use the previous sense line as second, low impedance 
ground path usually improves the overall test accuracy. 

- Provide multiple high frequency bypass capacitors as 
close as possible to the OUT, and again on the OUT load 
board. This allows the Vee wiring to serve as an extra AC 
ground path for high frequency ground noise .. 

- Reduce the OUT load capacitance (receiver and intercon­
nect capacitance) as much as possible; avoid using low 
values of load resistors. Both techniques reduce the 
transient currents, thus improving test accuracy. When 
necessary, OUT output drive capability can usually be 
verified with OC tests. 

-If VIL and VIH tests are necessary, measure the maximum 
amount of ground noise that the specific device type to be 
tested generates in the actual test site. Set the input drive 
levels no tighter than "VIH plus the maximum noise" and 
"VIL minus the maximum noise." Using tighter limits over 
tests the device I . 

- Alternatively, use OC bench tests on a sample basis to 
verify that input margins are acceptable. This is a sound 
practice as the input thresholds of bipolar devices are 
extremely insensitive to fabrication process variations. 
Virtually any process variation or defect which would result 
in a threshold failure would also result in the catastrophic 
failure of other tests. 

DC LOAD 
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OUT 

It 

EJ 
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Figure 8. Monitoring Ground Noise 
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- DC verification of V'L and V'H can also be performed on 
the test system, but care must be exercised to insure that 
input voltages NEVER cross through the O.BV to 2.0V 
window; voltages residing in this window can cause the 
OUT to switch, triggering sustained oscillations. 

• The Output "Tank Circuit": A second common problem 
encountered is resonance in the circuitry which connects the 
OUT outputs to the output comparators or receivers. This 
resonance occurs because the wire connecting the OUT 
outputs to the receivers is actually an inductor connected in 
series with the comparator input capacitance, forming a 
series resonant tank circuit (Figure 9). This load circuit is 
quite different from the typical loading situation found in a 
system environment. Notice that the capacitance in the 
tester tends to be a single large value of capacitance, 
lumped at the end of the OUT output drive line. The load 
capacitance in the system is generally smaller and it is 
distributed along the drive line; this configuration looks much 
more like a transmission line, with per unit length values of 
inductance and capacitance, than it does a resonant tank. 
The resonant frequencies found at the test site vary with 
wire length and capacitive load, but tend to be in the 
100 - 500MHz range. The input voltage sensed by the 
receiver is actually the voltage at the center connection 
within the tank circuit, which can ring violently when the 
outputs switch; measurement errors of 5ns or more can 
occur. A good evaluation technique for this problem is to 
compare the waveforms observed at the output of the 
device with a "shmoo plot" of the output. Assuming a simple 
pattern is used, differences in these results may indicate a 
resonance problem. 

Corrective action for this problem includes: 

- Use short, low inductance connections from the OUT 
output to the receiver; minimize comparator and intercon-

OUT .. 

nect capacitance. Both techniques raise the resonant 
frequency of the tank circuit which limits the time measure­
ment error and reduces the OUT's ability to stimulate 
ringing in the tank. 

- Use twisted pair wiring techniques to connect OUT outputs 
to the receivers. Though this raises the capacitance 
slightly, it reduces the purely inductive character of the 
interconnect, usually tending to reduce ringing. 

• Minimizing Cross-Talk: Cross-talk between the input and 
output lines of the OUT is also a common problem. 
Obviously, the greater the number of paths which must be 
packed into a given area, the greater the problem. The 
signal coupling that occurs adds noise to both the input 
lines, making VIH and VIL testing difficult, and output lines, 
reducing the accuracy of timing measurements. Techniques 
which tend to reduce cross-talk include the following: 

- Keep wires as short as possible and avoid laying wires on 
top of each other. 

- Reduce output loading to minimize the magnitude of 
current transients which could be coupled into adjacent 
lines. 

- Use twisted pair or coaxial cable wherever possible; take 
care to tie all grounds from these transmission lines 
together at both ends. 

- Use ground plane or ground mesh techniques in the load 
board and the handler interface if possible. A true ground 
plane permits the use "strip" transmission lines which not 
only minimize cross-talk, but also reduce ground noise. 

Though expensive, ground plane techniques offer the test 
engineer a consistent reference voltage which can be used to 
identify and segregate the various components and sources of 
noise. 

COMPARATOR 
VOlTAGe 
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LL, the interconnect inductance and CCOMPARATOR form a series resonant tank circuit which can cause time 
measurement errors. 

Figure 9. Resonance of the Outputs 

Conclusion 

Advanced Micro Devices has invested significantly in the 
development of advanced, high-performance bipolar memory 
technologies and products. As the preceding discussion 
demonstrates, the memory tester presents a very different 
environment to the memory device than does the system. The 
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additional constraints placed on the tester virtually guarantee 
that devices which function in this "worst case" environment 
will perform satisfactorily in the system. However, this worst 
case environment may also selectively reject the best per­
forming devices; i.e., those with the fastest access times and 
best drive characteristics. This occurs because high-pertor- • 



mance devices magnify the problems found in the tester 
environment. The information presented here should aid the 
component engineer in recognizing and resolving these spe­
cial test environment problems. Attention to these details will 
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reward the bipolar memory user by assuring acceptance of the 
best and broadest range of bipolar memories currently avail­
able. 
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ADVANCED MICRO DEVICES BIPOLAR PROMS 

This report describes the technology used to manufacture 
AMD's family of Bipolar PROMs. This includes Standard 
PROMs from the 256 bit through the 128K level, Registered 
PROMs, and AMD's newest family- Diagnostic PROMs with 
Serial Shadow Register. Included is a discussion of the wafer 
fabrication in which an advanced, highly reliable platinum 
silicide fuse is utilized. A description of the major circuit 
elements and their testing is discussed as well as reliability , 
testing and results. 

AMD's families of Bipolar PROMs are manufactured in two 
highly advanced wafer fabrication areas located in San 
Antonio, Texas. One area manufactures PROMs on 5 inch 
diameter wafers which is very advanced for the industry. The 
other area is the world's first 6 inch bipolar wafer line. These 
two wafer fabrication areas will provide for the growing 
demand for Bipolar PROMs at very competitive costs for many 
years. In fact, AMD's commitment is to continue to be the 
leading supplier of Bipolar PROMs in both technology and 
service. Two distinct wafer fabrication processes are used -
IMOX II and IMOX III. IMOX II is an advanced junction isolated 

process utilizing walled emitter transistors for very high speed 
circuits. Most circuits currently in production use the IMOX II 
process and it provides extremely high performance circuits 
with good yields. The IMOX III or "Slot" process utilizes a very 
narrow and deep silicon etch to create a slot in the silicon to 
isolate active component areas. This is the most advanced 
bipolar process available and will provide density and perfor­
mance advantages unmatched by any other semiconductor 
technology available today or in the near future. depending on 
density and performance requirements, most new Bipolar 
PROM products will be designed using the IMOX III process. 
The circuit deSign concepts are similar on each of the PROM 
products with the result that the products can be programmed 
using the same hardware. Only the socket adaptor required for 
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the PROM configuration and pin count is different. The same 
programming algorithm is used for all devices. The program­
ming algorithm is also chosen to minimize programming time. 
The PROMs utilize a platinum Schottky diode structure with 
barrier metal. Dual layer metal is employed to maximize speed 
and minimize chip area. This applies to both the IMOX II and 
IMOX III process. All Advanced Micro Devices' circuits are 
screened to MIL-STD-883, Method 5004 class B or better, 
with burn-in as an option. Nearly all PROM products are on 
AMD's APL (approved product list) which means they meet all 
standard military requirements including package dimensions. 

,AMD has also announced a new quality program called 
INTERNATIONAL STANDARD 500. While it is the objective to 
build quality into all PROM products toward an objective of 
zero defects, INT-STD-500 guarantees that lots shipped will 
not exceed a defect level of 500 parts per million. 

The Process Technology 

The IMOX™ II Process 

THE IMOX II process is the next evolutionary step beyond the 
conventional bipolar Schottky process. This process utilizes 
platinum silicide fuses, ion implanted bases and emitters, 
oxide walled emitter structures, and dual layer metal. Platinum 
~ilicide continues to be the fuse material for several reasons. 
First, it has been demonstrated to be an extremely reliable 
fuse material. It does not exhibit the growback phenomenon 
common to nichrome technologies; it is not moisture sensitive 
in freeze-out tests; it is less fragile than nichrome and it does 
not have mass transport problems associated with moderate 
current densities. Second, the manufacturing process is easily 
controlled with regard to reliability factors and fusing currents. 
Third, the fuses are quite easy to form during the manufactur­
ing process without a substantial number of additional pro­
cessing steps. 

N+ BURIED LAYER 

'IMOX Is a trademark of Advanced Micro Devices. Inc. 
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IMOX-II TECHNOLOGY 
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Figure 1 is a cross section of an IMOX II transistor. A heavily 
doped buried layer diffusion is first performed to allow for the 
fabrication of NPN transistors with low saturation resistances. 
A thin epitaxial layer is grown. The isolation and base regions 
are effectively self-aligned using a composite masking ap­
proach. The combined use of localized oxidations and ion 
implanting result in a transistor structure where the vertical 
side of the emitter is walled by oxide and does not come in 
contact with the base. This feature greatly reduces the emitter 
base capacitance and significantly improves the switching 
speed of the transistor. A short series of steps results in the 
definition of polycrystalline silicon in the shape of the fuse. 

Following the formation of the emitter, platinum is sputtered 
over the entire wafer. Since all contacts, Schottkies, and fuses 
are exposed at this point, an alloying operation allows plati­
num silicide to form. The residual platinum is etched off the 
wafer leaving the silicide contacts, Schottkies, and fuses. After 
this step, the semiconductor elements of the circuit have been 
completely formed, and all that remains is the interconnect 
metalization. To form the interconnects, aluminum is used as 

the primary conducting element. Aluminum has a very strong 
affinity for silicon, including that in platinum silicide. To retain 
the advantages of the very stable platinum silicide Schottky 
devices, it is necessary to sputter an inactive metal­
tungsten - with a small amount of titanium as a bonding 
agent over the surface of the wafers to serve as a barrier to 
the diffusion or microalloying of the aluminum. Aluminum is 
now evaporated over the surface of the wafers and the 
aluminum interconnections are defined. Figure 3 shows the 
structure of the metal layer. 

To complete the dual layer metalization structure, silicon 
dioxide is deposited on the wafer and etched with interlayer 
metal connect openings (vias). A second layer of aluminum is 
then placed on top of the dielectric. This layer has a thickness 
greater than the first one and is especially suited for power 
busses and output lines. To complete the circuit, a layer of 
nitride is deposited over the top of the wafers and etched at 
the appropriate locations to allow for bonding pads (see figure 
2). 

--- TOPSlDl! PASSIVATION --------------------------------
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Figure 2 
2-Layer Metallization Structure 

The IMOX™ III (Slot) Process 

Figure 3 shows a cross section of the IMOX III process. This 
process will be used on most new and advanced bipolar 
PROM products. It will provide performance and manufactur­
ing advantages unmatched by any other semiconductor tech­
nology. The method of isolating active component areas is 
what makes this process different from the IMOX II process 
previously discussed. A reactive ion etch creates deep vertical 
slots in the silicon surface. These slots extend through the epi 
region into the substrate. A P+ channel stopping implant is 
placed at the bottom of the slot. An oxide is thermally grown 
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and the slot is filled with insulating polysilicon. The surface is 
then planerized to provide superior metal step coverage. The 
remaining processing steps are very similar to the IMOX II 
process. This technique of isolation reduces substantially the 
collector to isolation spacing compared to conventional junc­
tion isolation techniques. The result is a much smaller chip 
size for a given memory size and greatly improved switching 
speeds. The lateral platinum silicide fuse design is retained 
because of its proven reliability and ease of manufacturing. 

• 
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Advanced Micro Devices' bipolar PROM designs have the 
general configuration shown in Figure 4. Although the figure is 

for that of the Am27S20, the circuit techniques are the same 
for the en~ire generic family of PROMs. 
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Figure 4. PROM Circuitry Block Diagram 
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Input, Memory & Output Circuitry 

Two groups of input buffers and decoders called "X" and "Y" 
are used to drive word lines and columns respectively. The X­
decode addresses (A3 - A7) have Schottky clamp diode pro­
tected, PNP inputs for minimum loading. (Figure 5). The X­
input buffers (A3 - A7) provide A and A outputs to a Schottky 
decode matrix which selects one of 64 word drivers. The word 
line drivers are very fast high current, high voltage, non­
saturating buffers providing voltage pull down to the selected 
word line. 

The Y -decode address buffers (Ao - A2) are also Schottky 
diode clamped, PNP inputs driving a Schottky diode matrix. 
However, this diode matrix selects one of eight columns on 
each of the four output bits. The selected column line drives 
the sense amplifier input to a high level in the case of a blown 
fuse, or current is shunted through an unblown fuse through 
the selected word driver to ground resulting in a "low" input to 
the sense amplifier. 

PNP FOR 
LOWI'L 

~~~~ 
SCHOTTKY CLAMP 

FOR TRANSIENT CLAMPING 

vee 

The sense amplifier is a proprietary fast level shifter-inverter 
with temperature and voltage threshold sensitivities compen­
sated for the driving circuitry. Each of the four sense amplifiers 
in this circuit provides active drive to an output buffer. 

Each output buffer also contains a disable input, which is 
driven from the chip-enable buffer. The chip-enable buffer 
input is a Schottky diode clamped PNP buffered design with an 
active pull up and pull down to drive the output buffer. 
Additionally, the chip-enable gate contains circuitry to provide 
fuse control as described below. 

Fusing Circuitry 

Platinum silicide fuses as implemented· in Advanced Micro 
Devices' PROMs have extremely high fuse current to sense 
current ratios. Sensing normally requires that only a few 
hundred microamps flow through the fuse, whereas absolute 
minimum requirements for opening the fuse are approximately 
100 times that amount. This provides a significant safety 
margin for transient protection and long-term reliability. 

.. / 
\ ~ OECO", .. ~." 
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Figure 5. Input Buffer Schematic 
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High-yield fusing of platinum silicide fuses requires that a 
substantial current be delivered to each fuse. This current is 
sourced from the output terminals through darlingtons which 
can drive the column lines when enabled. These darlingtons 
are driven directly from the output and are selected by the Y­
decode column select circuitry. Current during fusing flows 
from the output through the darlington directly to the fuse 
through the selected array Schottky and finally through the 
row-driver output transistor to ground. This path is designed 
for a very large fusing current safety margin. 

The control circuitry works as follows: After Vee is applied, the 
appropriate address is selected and the G input is taken to a 
logic high, the programmer applies 20 volts to the bit output to 
be programmed. The application of the 20 volts simultaneous­
ly deselects the output buffer to prevent destructive current 
flow, and powers down internal circuitry unneeded during 
fusing to minimize chip heating. 

It also enables the darlington base drive circuitry, makes 
power available to the darlington from the output and enables 
the fusing control circuitry. At this point, the PROM is ready for 
the control line at the chip-enable pin to release the selected 
row driver to allow current flow through the fuse. This 
technique is particularly advantageous because the control 
signal does not supply the large fusing currents. They are 
supplied through the darlington from the output power supply. 
Some care must be taken to avoid excessive line inductance 
on the output line. Reasonable and normal amounts of care 
will reward the user with high-programming yields. 

SpecIal Test CIrcuItry 

All Advanced Micro Devices PROMs include high-threshold 
voltage gates paralleling several address lines to allow the 
selection of special test words and the deselection of the 
columns to allow for more complete testing of the devices. 
Additionally, special test pads accessible prior to assembly 
allow for testing of some key attributes of the devices. The 
function of these special circuits will be described in more 
detail in the section, "Testing", later in this report. 

There are several advantages to this technique. First, the two 
high current power sources, Vee and the voltage applied to the 
output do not have critical timing requirements. The low 
current chip select pin gates the fusing current into the circuit. 
Since it is generally desirable to gate the fusing current into 
the chip at relatively fast rates, the use of the chip select for 
this purpose avoids the speed trade-off which would exist 
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using the output voltage as the control. The output voltage 
must not be raised too quickly to avoid breakdown and 
latchback conditions which might occur with sub-microsecond 
rise times on the output. 

The second major advantage of this technique is that in the 
event that the fuse does not open during the first attempt to 
blow it, a near DC condition may be safely applied to it with no 
danger of developing a reliability problem such as that which 
occurs with nichrome fuses. This will be discussed in more 
detail later. The algorithm can therefore be designed first to 
minimize the time required to program the PROM, i.e. with a 
fast first pulse, and second, to maximize the probability that 
any circuit will program. Most PROMs do, of course, fuse 
satisfactorily with all short pulses. However, it is impossible for 
any manufacturer to guarantee absolutely that all fuses in all 
circuits receive 100 percent of the rated fusing current during 
programming. 

Circuit defects which may be resistant to pre-programming 
testing prevent such a guarantee. It is, therefore, quite 
important to have a fuse material insensitive to marginal 
conditions. Even the application of single, short pulses does 
not guarantee that no fuse received marginal amounts of 
current during fusing. The silicide fuse provides this safety 
margin and allows the programmer to maximize the possibility 
of fusing by applying near DC condition to the fuses. 

Fuse Characteristics 

When a fast (less than 500ns rise time) current pulse is 
applied to a fuse, the fuse voltage rises abruptly to a value 
approaching the level anticipated from calculations of the 
room temperature resistance. However, it quickly falls to a 
value of approximately two volts. This value is nearly indepen­
dent of the applied current. During this period of time, typically, 
the fuse is molten. Very abruptly, the fuse current drops to 
zero indicating the separation of the platinum silicide into two 
distinct sections. Scanning Electron Microscope photographs 
of the resulting fuses (see Figure 6) indicate that the typical 
case is a sharp, clean separation in excess of a micron. This 
separation occurs in the center of the fuse because the bow­
tie structure (see Figure 7) concentrates the energy density in 
the center away from the aluminum lines. The energy density 
in the center of the fuse is capable of creating temperatures 
substantially greater than required to melt the silicide. The very 
abrupt, high power applied to the fuse melts the fuse center 
and results in a wicking of material on either side due to 
surface tension. 
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Figure 6. 

FINAL TESTING OF ADVANCED MICRO DEVICES' MEMORIES 

Wafer Level Tests 

In addition to all the standard DC tests, Advanced Micro 
Devices performs a series of special tests to conform to the 
screening of criteria of MIL-STD-883, Method 5004 3.3 and 
the 0.05% AQL INT·STD-500. Also, AMD performs special 
tests to increase the confidence level of unique address 
selection and to demonstrate fusing capability on all columns 
and word drivers. To accomplish this, diodes are connected 
from the column lines and the word lines to special test pads 
which are accessible only during wafer probing. (See Figure 
4). Using these diodes, Advanced Micro Devices confirms that 
each word driver is capable of sinking sufficient current to 
blow fuses, has appropriate saturation characteristics for AC 
performance, and has sufficient voltage breakdown to with­
stand fusing voltages. In addition, using special software, a 
sequence of tests dramatically increases the confidence of 
unique address selection on the address decoding. All darling­
tons are checked to confirm that sufficient current drive is 
available to blow fuses from any column. Schottky diode array 
leakage is also checked to affirm that it is sufficiently low so as 
not to overload the pull down circuitry during the high-voltage 
application of fusing. Finally, high voltages are applied to the 
inputs and outputs to remove potentially weak devices before 
the PROM's are assembled. 

Test Fusing 

Each PROM has two additional word drivers connected to 
special test fuses. These test words are valuable in demon­
strating beyond reasonable doubt that the device is capable of 
opening fuses in all columns. They also increase the confi­
dence level in unique addressing. Furthermore, the test words 
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serve as correlatable measures of the access times that the 
user can expect from his devices after he has placed his own 
program in the memory. These test words are not visible to the 
user unless he applies special voltages to certain address 
pins. Figure 8 is a diagram of this input circuit. One hundred 
percent of the PROM devices shipped from Advanced Micro 
Devices have had AC testing for access and enable times at 
high-and low-power supply voltages to affirm their AC charac­
teristics. 

The result of this extensive testing at both the wafer and 
finished device level is a product with very high-programming 
yields and virtually guaranteed AC performance after the user 
places his program in the parts. Additionally, the high voltage 
tests provide an additional level of confidence that the oxide 
and junction integrity is excellent in each circuit and that the 
devices will be relatively insensitive to small transients com­
mon to programming equipment. 

TO OECOOE 
ARRAY 

RF000020 

Figure 8. Special Input Circuit Used for Array 
Deselectlon and Test Word Check. 
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Reliability Testing AMO's reliability standards & goals. Product is tested by 

All new AMD products must pass strict reliability requirements 
generic groupings, all key elements of the qualification test 
matrix are repeated monthly, and performance to standards is 

prior to production release. Following qualification, the long reviewed by the Executive Quality Board For Bipolar PROMs, 
term reliability of AMD's products is routinely assessed in over fifty billion fuse hours have been completed with no fuse 
AMD's Reliability Monitor Program (AMD 1S-01S). The monitor related failures. 
program in effect ensures monthly requalification of product to 

RELIABILITY MONITOR PROGRAM FOR DEVICES IN MOLDED PACKAGES 

TEST CONDITIONS 
TEST SAMPLE TARGET MAX ALERT LEVEL 

METHOD SIZE FAIL RATE FAIL RATE 

1. Infant 160 hours at 12SoCor 06-108 300 0.1S% @ 8SoC 0.4% @ 8SoC 
Mortality 8SoC ambient(Tj < 1S0°C 0.20% @ 0.6% @ 12SoC 

nominal) Initial and end- 12SoC 
point electrical-QA tape 

2. Operating 1000 hrs (1160 total) @ 06-108 120 0.2%/1 k hr at 1.0%/1 k hr at 
Life 12SoC or 8SoC ambient (Tj 8SoC 0.3%/1 k 8SoC 1.0%/1k 

< 1S0°C, nominal) Initial & hr at 12SoC hr at 12SoC 
end-point Electrical - QA 
tape 

3. Long Term S,OOO hrs. cum @ 12SoC or 06-108 120 0.2%/1 k hr at 1.0%/1 k hr at 
Life 8SoC (Tj < 1S0°C, nominal) 8SoC 0.3%/1k 8SoC 1.0%/1k 

Selected from Test 2 hr at 12SoC hr at 12SoC 
above. Test Tape Interim 
point at 2k hours 

4. Temperature 8soC/8S% RH/low power 06-119 SO O.S% at SOO 2% at 500 hrs 
and Humidity bias, SOO hours and hrs 4.0% at 1000 

1.0% at 1000 hrs 
1000 hrs hrs 

Initial, Intermin and end-
point electrical QA tape 

S. Temperature A. 1000 cycles: -6SoC to 06-109 SO 1.3% 4.0% 
Cycle 1S0°C, 30 minutes/ cycle. 

High temperature (7S0C 
min) Functional End-point 
Electrical Test 

6. Pressure 121°C 1Spsi, 160 hours, 06-120 SO 1.0 4.0% 
Cooker unbiased. Initial end-point 

electrical 
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RELIABILITY MONITOR PROGRAM FOR DEVICES IN HERMETIC P~CKAGES 

TEST CONDITIONS 
TEST SAMPLE TARGET MAX ALERT LEVEL 

METHOD SIZE FAIL RATE FAIL RATE 

1. Infant 160 hours at 125°C 06-108 300 0.2% 0.4% 
Mortality ambient Initial and 

end-point electrical 
test - QA tape 

2. Operating 1000 hrs (1160 total) at 06-108 120 0.2%/1k hr 1.0%/1k hr 
Life 125°C ambient 

Initial and end-point 
electrical test -
QA tape 

3. Long Term 5,000 hrs cum, 06-108 120 0.2%/1k hr 1.0%/1k hr 
Life Selected Test 2 groups, 

same conditions and test 
tapes Interim point at 2k 
hours 

4. Temperature 1000 cycles, (- 65° to 06-109 50 0.7% 2% 
Cycle 150°C), 30 min/cycle 

end-point-hermeticity 
and electrical test 
QA tape 

5. 150°C 1000 hours at 150°C 06-108 50 0.6%/1k hr 3.0%/1k hr 
Operating ambient 
Life Initial and end-point 

electrical - QA tape 
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Bipolar PROMs as Programmable Logic Products 

Selection Guide 

PART PRODUCT REGISTERED tpo/lcc 

NUMBER 
INPUTS OUTPUTS 

TERMS OUTPUTS tsu/tcp-a/lcc 
COM'L (MAX) 

Am27S19A 5 8 32 25ns/115mA 

Am27S19SA 5 8 32 15ns/115mA 

Am27S21A 8 4 256 30ns/130mA 

Am27S13A 9 4 512 . 30ns/130mA 

Am27S29A 9 8 512 35ns/160mA 

Am27S25A 9 8 512 8 30ns/20ns/185mA 

Am27S25SA 9 8 512 8 25ns/12ns/185mA 

Am27S33A 10 4 1024 35ns/140mA 

Am27S65* 10 4 1024 4 30ns/15ns/165mA 

Am27S65A* 10 4 1024 4 23ns/10ns/165mA 

Am27S281A 10 8 1024 35ns/185mA 

Am27S35A 10 8 1024 8 35ns/20ns/185mA 

Am27S37A 10 8 1024 8 35ns/20ns/185mA 

Am27S185A 11 4 2048 35ns/150mA 

Am27S75* 11 4 2048 4 30ns/15ns/175mA 

Am27S75A* 11 4 2048 4 25ns/12ns/175mA 

Am27S291A 11 8 2048 35ns/185mA 

Am27LS291 11 8 2048 30ns/90mA 

Am27S291SA 11 8 2048 20ns/185mA 

Am27S45A 11 8 1024 8 40ns/20ns/185mA 

Am27S45SA 11 8 1024 8 25ns/10ns/185mA 

Am27S47A 11 8 1024 8- 40ns/20ns/185mA 

Am27S47SA 11 8 1024 8 25ns/10ns/185mA 

Am27S41A 12 4 4096 35ns/185mA 

Am27S85* 12 4 4096 4 35ns/15ns/185mA 

Am27S85A* 12 4 4096 4 27ns/12ns/185mA 

*These devices contain SSR™ on chip diagnotics 
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GENERIC PROGRAMMING INFORMATION 

Advanced Micro Devices Bipolar PROMs are members of a 
generic series incorporating common programming proce­
dures. All parts in this series are produced with a fusible link at 
each memory location storing a logic lOW and can be 
selectively programmed to a logic HIGH by applying appropri­
ate voltages to the circuit. 

All parts are fabricated with AMD's fast programming highly 
reliable platinum-silicide fuse technology. Utilizing an easily 
implemented programming algorithum, these products can be 
rapidly programmed to any customized pattern. Extra test 
words are pre-programmed during manufacturing to insure 
extremely high field programming yields and produce excellent 
parametric correlation. 

Platinum-silicide was selected as the fuse link material to 
achieve a well-controlled melt rate resulting in large non­
conductive gaps that ensure very stable long term high 
reliability. Extensive operating testing has proven that this low­
field, large gap technology offers the best reliability for fusible 
link PROMs. 

High-yield fusing of the platinum-silicide fuses require that a 
substantial current be delivered to the decoded and selected 
fuse. The fusing current path has been designed to provide a 
large fusing current safety margin. This, however, generates 
large current transients at the time the fuse enable input goes 
to VIHH, and a proportional current decrease at the time the 
fuse opens. The magnitude of this current change may be 
between 50 and 150 mA with rise and fall times of 2 - 10 ns. 
Some care must be taken to avoid excessive line inductance 
in the output lines of the device (Veea for ECl devices) as 
well as the ground line to the device in order to maximize 
fusing yields. 

The PROMs may become hot during programming due to the 
large currents being passed. Programming cycles should not 
be continuously applied to one device for more than 5 
seconds to avoid heat damage. If this programming time is 
exceeded, all power to the chip, including Vee, should be 
removed for a period of 5 seconds after which programming 
may be resumed. 

PROM Programming Equipment Guide* 

Advanced Micro Devices has an ongoing program of evaluation and qualification of PROM programming equipment from various 
hardware manufacturers. Qualification by AMD implies that the equipment has been evaluated for proper implementation of the 
programming algorithm presented at the device socket pins. Programming yield analysis on a limited sample size is also evaluated 
to meet expected, results of AMD. 
Manufacturers listed below have been qualified on the particular equipment listed only. Not all manufacturers have implemented 
AMD's complete product line. Please contact your local AMD sales representative for up-to-date information regarding 
manufacturers implementation status. 

DATA I/O 
10525 Willows Road N.E. 
Redmond, Wa. 98052 
(206) 881-6444 

Digilec, Inc. 
1602 lawrence Avenue 
Ocean, N.J. 07712 
(201) 493-2420 

Kontron Electronics 
630 Price Avenue 
Redwood City, Ca. 94063 
(415) 361-1012-

Oliver Advanced Engineering 
320 W. Arden, Suite 220. 
Glendale, Ca. 91203 
(818) 240-0080 

Stag Systems, Inc. 
528-5 Weddell Drive 
Sunnyvale, Ca. 94086 
(408) 745-1991 

Valley Data Sciences, Inc. 
2426 Charleston Road 
Mt. View, Ca. 94043 
(415) 968-2900 

Systems 19, 29, & 100 
Model 22 

Model UPP-803 

Model EPP-80 
Model MPP-80S 

OMNI64 

Model PPX 
Model-PP17 

Series 160 

UniPak 
UniPak " 

UniPak liB 

FAM-12 

MOD 14 

PM 2000 

Software support for PROMs as programmable logic products is available from the following companies, please contact the 
indicated company for the status of their particular product: 

Assisted Technology, Inc. (CUPl) 
2381 Zanker Road, Suite 150 
San Jose, Ca. 9513 
(408) 942-8787 

DATA I/O (ABEL) (PROMLlNK) 7 
10525 Willows Road N.E. 
Redmond, Wa. 98052 

~~(=:20=6~»~8=8~1-~64~4~4~ __________________________________________ r-~~ ____ ~ __ ~ ______ ~ 

~ 
Publication # Rev. Amendmnnl 

05065 B 10 
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TTL PROM Programming Procedure 

Fusing Technique 8. The sequence of 2 through 7 must be repeated for each 

Advanced Micro Devices' PROM circuits have been designed 
fuse which must be opened. 

to use a programming algorithm which minimizes the require- 9. At the conclusion of programming, the device should be 
ments on the programmer yet allows the circuit to fuse the verified for correct data at all addresses with two (2) Vcc 
platinum silicide links quickly and reliably. Specifically, the supply voltages (VCC == 5.7 V & VCC = 4.4 V.). 
following sequence of events must take place: NOTES ON PROGRAMMING 
1. VCC power is applied to the chip; 

1. All delays between edges are specified from the completion 
2. The appropriate address is selected; of the first edge to the beginning of the second edge, not 

3. The chip is deselected; the midpoints. 

4. The programming voltage is applied to one output; 2. Delays t1 through t6 must be greater than 100 ns; maximum 
delays of 1.5 liS are recommended to minimize heating 

5. The fuse enable voltage is raised to enable a high-threshold during programming. 
voltage gate. This action gates the current flow through the 

3. During tv, the output being programmed is switched to the proper fuse resulting in an open fuse in a few microseconds; 

6. The output voltage is lowered (the programming voltage 
load R and read to determine if additional programming 

removed); 
pulses are required. 

7. The device is enabled and the bit sensed to verify that the 
4. Outputs not being programmed are connected to VONP 

fuse has blown. In the unusual event that the fuse does not 
through resistor R which provides output current limiting. 

verify as blown, a sequence of much longer pulses is 5. All output enable pins, except the output enable used as the 
applied to the fuse at a high duty cycle until the fuse verifies Fusing Enable Input, should be held at VILP for Gn inputs 
as open; and VIHP for Gn inputs. 

PROGRAMMING PARAMETERS T A = 25°C 

Parameter Parameter 
Symbol Description Min. Typ. Max. Units 

VIHH Control Pin Extra High Level @ 10 - 40 mA 14.5 15 15.5 Volts 

VFE Fusing Enable Voltage @ 10 - 40 mA 14.5 15 15.5 Volts 

VOP Program Voltage @ 15 - 200 mA 19.5 20 20.5 Volts 

VIHP Input High Level During Programming and Verify 2.4 5 5.5 Volts 

VILP Input Low Level During Programming and Verify 0.0 0.3 0.5 Volts 

Vccp Vcc During Programming @ ICC = 50 - 200 mA 5 5.2 5.5 Volts 

dVOp/dt Rate of Output Voltage Change 20 250 ViliS 

dVFE/dt Rate of Fusing Enable Voltage Change 20 1000 ViliS 

Fusing Time First Attempt 10 50 100 liS 
tp 

Fusing Time Subsequent Attempts 1 5 10 ms 

t1 -t6 Delays Between Various Level Changes 100 1500 ns 

tv Period During which Output is Sensed for VSlown Level 500 ns 

VONP Pull-Up Voltage On Outputs 'Not Being Programmed Vccp-0.3 Vccp Vccp + o.~ Volts 

R Pull-Up Resistor On Outputs Not Being Programmed 0.2 2 5.1 K!2 
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ADDRESS 
INPUTS 

PROGRAMMING WAVEFORMS 

---v SELECTED ADDRESS STABLE: 1 ! 
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: 
I 
I 
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FUSING E:NAElLE: 
INPUT 

PROGRI=V'1I"ED 
OUTPUT 

a...OCI< ( I</PK) 
VIHP 

\-----+-- VILP 

WF022020 

PROGRAMMING 4 Bit WIDE TTL PROMs 

Part Number 
Fuse 

Enable Pin 

X4 
G/Gl PROMs 

Am27S20/21 G1 
Am27S12/13 G 
Am27S32/33 G1 
Am27S184/185 G 
Am27S40/41 G1 

TC003780 

SIMPLIFIED PROGRAMMING DIAGRAM 

PROGRAMMING 8 Bit WIDE TTL PROMs 

Part Number Fuse 
Enable Pin 

Am27S15 ~ 
Am27S18/19 G 
Am27S28/29 G 
Am27S280/281 §J. 

X8 
G/G1 PROMs 

Am27S290/291 §J. 
Am27S31 §J. 
Am27S180/181 §J. 
Am27S190/191 §J. 
Am27S43 §J. 
Am27S49 §J. 
Am27S51 G1 

TC003790 

SIMPLIFIED PROGRAMMING DIAGRAM 
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PROGRAMMING 4 - WIDE REGISTERED PROMs 

The 4-bit wide Registered PROMs are programmed according In addition to the programmable fusible link array these 
to the generic TTL programming algorithm. This algorithm devices contain two (2) architecture fuses to program the 
specifies a clock at the beginning of the programming cycle to Enable and the Initialize input functionality. Special verification 
establish output data states & enable register state. A second circuitry within the device will permit the architecture word to 
clock occurs prior to verification to bring programmed data to be presented at the outputs for programming verification. This 
the outputs. The fuse enable input is the MODE (M) input. The verification circuitry is enabled by holding the SO input at VIHH 
OK input and all enable inputs (G & GIGS) should be held at a throughout programming and verification. The two-bit architec-
logic LOW throughout programming and verification. On the ture word will then program the functionality of the respective 
Am27S95 the G2 input should be held at a logic HIGH. inputs according to Table 1. 

Table 1 

Am27S65, Am27S75, and Am27S95 Am27S85 
Architecture Input Function Input Function 
Data Word 

(Hex) GIGS Input iii'S Input G/GS/i/i'S Input 

0 Asynchronous Enable (G) Asynchronous Initialize (1) Asynchronous Enable (G) 

4 Asynchronous Enable (G) Synchronous Initialize (IS) Asynchronous Initialize (i) 

8 ~chronous Eiia6le 
( ) 

Asynchronous Initialize (i) Synchronous Enable (G5) 

C ~chronous Enable 
(G ) 

Synchronous Initialize (is) Synchronous Initialize (is) 

These Registered PROMs all have an additional 4-bit word LOW enables the architecture & initialize words for program-
which may be programmed to provide any arbitrary microin- ming and disables the array. 
struction for system initialization. The unprogrammed state of An easy implementation for programming the architecture & 
this word will initialize the data registers with all outputs LOW. initialize words would be to invert the next higher address input 
These parts use the initialize (i/iS) pin as a select control (An + 1) from the PROM programmer and apply this signal to 
between the array and the architecture & initialize words. the initialize (iliS) input pin. The array, architecture, and 
Initialize (i/iS) HIGH .enables the array for programming and initialize words could then be programmed over a continuous 
disables the architecture & initialize words. Initialize (iliS) address field according to Table 2. 

Table 2 

Array Programming Address Architecture Word Initialize Word 
Device iii'S Pin Field (Hex) Address (Hex) Address (Hex) 

Am27S65 A10 000 thru 3FF 400 401 

Am27S75 A11 000 thru 7FF 800 801 

Am27S85 A12 0000 thru OFFF 1000 1001 

Am27S95 A13 0000 thru 1 FFF 2000 2001 
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PROGRAMMING 4 Bit WIDE Registered PROMs 

X4 
RPROMs 

SIMPLIFIED PROGRAMMING DIAGRAM 

TC003740 

Part Number 

Am27S65 
Am27S75 
Am27S85 
Am27S95 

Fuse 
Enable Pin 

(M) MODE 
(M) MODE 
(M) MODE 
(M) MODE 

PROGRAMMING 8 - WIDE REGISTERED PROMs 

The 8-bit wide registered PROMs, with the exception of the 
Am27S55, are programmed according to the generic TTL 
programming algorithm. This algorithm specifies a clock at the 
beginning of the programming cycle to establish output data 
states & enable register state. A second clock occurs prior to 
verification to bring programmed data to the outputs. The fuse· 
enable input is the asynchronous enable (G) input. The 
synchronous enable input (G5) on all parts is held at a logic 
LOW. 

The Am27S35, Am27S37, Am27S45, & Am27S47 all have an 
additional 8-bit word which may be programmed to provide 
any arbitrary microinstruction for system initialization. The 

unprogrammed state of this word will initialize the· data 
registers with all outputs LOW. 

These parts use the initialize (TliS) pin as a select control 
between the array and the initialize word. Initialize (TllS) HIGH 
enables the array for programming and disables the initialize 
word. Initialize (illS) LOW enables the initialize word for 
programming and disables the array. 

An easy implementation for programming the initialize word 
would be to invert the next higher address input,(An + 1) from 
the PROM programmer and apply this signal to the initialize 
(TllS) input. The array and initialize word could then be 
programmed over a continuous address field according to 
Table 1. 

TABLE 1 

Array Programming Address Initialize Word GIGS Word 
Device i/iS Field (Hex) Address (Hex) Address (Hex) 

Am27S35-
A10 000 thru 3FF 400 N/A 

Am27S37 

Am27S45-
An 000 thru 7FF 800 801 

Am27S47 
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PROGRAMMING 8 Bit WIDE Registered PROMs 

X8 
RPROMs 

TC003770 

SIMPLIFIED PROGRAMMING DIAGRAM 

Part Number 

Am27S27 
Am27S25 
Am27S35 
Am27S45 

Fuse 
Enable Pin 

G 
G 
G. 

GIGS 

PROGRAMMING the Am27S55 8 - WIDE REGISTERED PROM 

The Am27S55 is programmed according to a modified TTL 
programming algorithm. This algorithm specifies a clock at the 
beginning of the programming cycle which transitions between 
a TTL LOW level and VIHH to establish output data states & 
enable register state. A second clock, at normal TTL levels, 
occurs prior to verification to bring programmed data to the 
outputs. The fuse enable input is the multifunctional (G/GS/il 
is) input. 

In addition to the programmable fusible link array this device 
contains two (2) architecture fuses to program the Enable or 
the Initialize input functionality. Special verification circuitry 
within the device will permit the architecture word to be 
presented at the outputs for programming verification. This 
verification circuitry is enabled by holding the A1 input at VIHH 
throughout programming and verification of the architecture & 
initialization fuses. The two-bit architecture word will then 
program the functionality of the GIGSliliS pin to one of the 
input functions according to Table 1. 

Table 1 

Architecture Data Word 
(Hex) 

00 

01 

02 

03 

This product has an additional 8-bit word which may be 
programmed to provide any arbitrary microinstruction for 
system initialization. The unprogrammed state of this word will 
initialize the data registers with all outputs LOW. . 

This part uses the address input (A1) as a select control 
between the array and the architecture & initialize words. A1 at 
either a TTL LOW or HIGH enables the array for programming 
and disables the architecture & initialize words. A1 when taken 

Input Function 

G/GS/i/is Input 

Asynchronous Enable (G) 
Synchronous Enable (G8) 

Asynchronous Initialize (i) 

Synchronous Initialize (IS) 

to a VIHH level enables the architecture & initialize words for 
programming and disables the array. 

An easy implementation for programming the architecture & 
initialize words would be to have the next higher address input 
(An + 1). A12 in this case, from the PROM programmer used to 
enable a VIHH HIGH level for the A1 input pin. The array, 
architecture, and initialize words could then be programmed 
over a continuous address field according to Table 2. 

Table 2 

A1 (VIHH) Enable Array Programming Architecture Word Initialize Word 
Device Control Pin Address Field (Hex) Address (Hex) Address (Hex) 

Am27S55 A12 0000 thru OFFF 1000 1001 
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ADDRESS ::x 
II'.PUTS I 

PROGRAMl"ED 
OUTPUT 

CLOCK <I<) 

I 
I 

: 
I 
I 

: 

PROGRAMMING the Am27S55 

Am27555 
RPROM 

TC003760 

Part Number 
Fuse 

Enable Pin 

Am27S55 

SIMPLIFIED PROGRAMMING DIAGRAM 

Am27S55 PROGRAMMING WAVEFORMS 

1 r-v-VIHP 
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Eel PROM Programming Procedure 

Fusing Technique verify as blown, a sequence of much longer pulses is applied 
to the fuse at a high duty cycle until the fuse verifies as open; 

Advanced Micro Devices' PROM circuits have been designed 
8. The sequence of 2 through 7 must be repeated for each 

fuse which must be opened. 
to use a programming algorithm which minimizes the require- 9. At the conclusion of programming, the device should be 
ments on the programmer yet allows the circuit to fuse the verified for correct data at all addresses with two (2) VEE 
platinum silicide links quickly and reliably. Specifically, the supply voltages (VEE = -4.2 V, & VEE = -5.7 V.). 
following sequence of events must take place: 

NOTES ON PROGRAMMING 

1. Vcc power is applied to the chip; 1. All delays between edges are specified from the completion 
2. The appropriate address is selected; of the first edge to the beginning of the second edge, Le., 
3. The chip is deselected; not the midpoints. 
4. The programming voltage is applied to VCCO; 2. Delays t1 through t5 must be greater than 100 ns; maximum 
5. The output to be programmed is raised to VFE. This action delays of 1.5 p.s are recommended to minimize heating 

gates the current flow through the proper fuse resulting in during programming. 
an open fuse in a few. microseconds; 3. During tv, the output being programmed is switched to the 

6. The programming voltage (VCp) is lowered and the fuse load R and read to determine if additional programming 
enable voltage (VFE) is removed from the outp'ut. pulses are required. 7. The device is enabled and the bit sensed to verify that the 4. Outputs not being programmed are connected to VONP 
fuse has blown. In the unusual event that the fuse does not through resistor R which provides output current limiting. 

PROGRAMMING PARAMETERS T A = 25°C 

Parameter Parameter 
Symbol Description Min. Typ. Max. Units 

VFE Fusing Enable Voltage (Applied to Outputs) @ 10 mA 1.60 1.80 2.00 Volts 

VcP Program Voltage @ 15 - 200 mA 14.5 15 15.5 Volts 

VIHP Input High Level During Programming and Verify -1.2 -1.0 -0.8 Volts 

VILP Input Low Level During Programming and Verify -1.85 -1.65 -1.45 Volts 

VEEP VEE During Programming @ lEE = 50 - 400 mA -5.4 -5.2 -5.0 Volts 

dVop/dt Rate of Program Voltage- Change 20 250 V/p.s 

dVFE/dt Rate of Fusing Enable Voltage Change 20 1000 V/p.s 

Fusing Time First Attempt 40 50 100 p.s 
tp 

Fusing Time Subsequent Attempts 4 5 10 ms 

t1 - t5 Delays Between Various Level Changes 100 1500 ns 

tv Period During Which Output is Sensed for VSlown Level 500 ns 

Pull-Down Voltage for Outputs (During Programming) 0.0 0.0 0.0 Volts 
VONP 

Pull-Down Voltage for Outputs (During Verification) -2.1 -2.0 -1.8 Volts 

R Pull-Down Resistor On Outputs Not Being Programmed 1.8 2.0 2.2 Kn 

PROGRAMMING WAVEFORMS 

t I x::= VIHP ADDRE:SS :::x SELECTED ADDRESS STAa..E: 
INPUTS I VILP 
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~ 1 T 
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It-tV-i 

Vcco, VccOl , Vcc02 , I Vee 

jttl-t --ts-\ 
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Guide to the Analysis of Programming Problems 
_ Application Note 

by 
AMD Bipolar Memory Product Engineering 

INTRODUCTION 

Advanced Micro Devices' Generic Series of Programmable 
Read Only Memory (PROM) circuits have been designed to 
provide extremely high programming yields. Available pro­
gramming currents are over designed by a factor of four and 
special circuitry accessible only during testing is incorporated 
into each product to eliminate ordinarily difficult to detect 
shorts and opens in the array and decoders. As a result, 
unique decoding and very large fusing currents are virtually 
assured to the user. AMD PROMs have test fuses pro­
grammed prior to shipment as a further guarantee. The results 
of such extensive testing and design considerations are 
programming yields consistently in the 98% to 99.5% range. 

Key to the achievement of such yields is a programmer 
properly calibrated to the AMD specification with good contac­
tors, "clean" electrical wave forms and properly functioning 
subcircuits. In the event that your programming yields fall 
below 98%, you should investigate the characteristics of the 
failed devices to find a prominent failure mode, then use the 
attached information as a guide to resolving the problem. 
Simple problems can be very costly if not detected and 
corrected. 

Should you continue to have trouble optimizing your program­
ming yield, contact your AMD representative or local program­
mer manufacturer representative. 

Guide to the Analysis of Programming Problems 
Primary Symptom 

I) Units fail to program 
all desired bits 

Secondary Symptom 

A) Binary blocks of miss­
ing data 

B) Random bits of missing 
data 

C) All data associated with 
a single output missing 

D) No data change 

Possible Causes 

1) Address driver output which remains continuously low or con­
tinuously high. 

2) Address driver with a "low" voltage greater than O.5V or a 
"high" voltage less than 2.4V. 

3) Poor, intermittent or no electrical contact to one or more ad-
dress input pins. 

Any of the above may result in over programming half the array 
and not programming the other half. 

1) Address driver with a "low" voltage greater than O.5V or a 
"high" voltage less than 2.4V. 

2) Poor electrical contact to address, chip enable and output 
pins. 

3) Excessive transient noise on Vee, output pin (> 20.5V), or 
ground pins. Check with a high speed storage oscilloscope 
for peak values during programming. Use transient suppres­
sion networks where appropriate. 

4) Programmer does not comply with AMD Programming Specifi· 
cation. (See Programming Parameters.) 
Examples: 

- Output voltage during programming less than 19.5V 
- Vee during programming less than 5.0V 
- G voltage during programming less than 14.5V 

1) Poor or no electrical contact to that output pin. 
2) Defective current switch in programmer. 

1) Wrong device or programming socket. 

2) Programmer does not comply with AMD's Programming Spec­
ifications. (See Programming Parameters.) 
Examples: 

- Output voltage during programming less than 19.5V 
- Vee during programming less than 5.0V 
- G voltage during programming less than 14.5V 
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Primary Symptom 

II) Over-Programmed 
Devices 

DEFINITIONS 

Fuse 

Secondary Symptom 

A) One output continuously 
at a Logic "1" 

B) All outputs continuously 
at a Logic "1" 

Possible Causes 

1) Programmer does not comply with AMD's Programming Spec­
ifications. (See Programming Parameters.) 

Examples: 
- Output voltage during programming greater than 20.5V 
- Programmer timing incorrect 

2) Open outputs can appear to be programmed to Logic "1" 
with the presence of a pullup resistor even though the device 
has not actually been programmed. 

3) Excessive voltage transients on output lines during program­
ming. Be sure appropriate transient suppression networks are 
placed on the outputs. 

1) No Vee applied to device. 

2) No ground applied to device. 

3) Incorrect device type. 

4) Incorrect programming socket. 

5) Excessive voltage transients on output lines. Use transient 
suppression network shown in Figure 1. 

Over Programmed 

- Conductive Platinum-Silicide link used as a memory ele­
ment in Advanced Micro Devices' PROM circuits. 

- A device failure in which a fuse which was not selected to 
open nevertheless opened during the fusing operation. 

Unprogrammed Bit 

- A conductive fuse. 

Programmed Bit 

- A nonconductive fuse, that is one which has been opened. 

Output Low (Logic "0") 

- An output condition created by an unprogrammed bit. 

Output High (Logic "1") 

- An output condition created by a programmed bit. 

Failure to Program 

- A device failure in which a fuse selected to be opened failed 
to open during the fusing operation. 

Address Driver 

- The voltage source which drives an individual address pin in 
the PROM. This source is part of the programmer and 
drives the address pin with "O"s (OV to .45V) and "1 "s 
(2.4V to 5.5V) depending on instructions from the program­
mer control circuitry. There is a separate address driver for 
every PROM address pin. 

Programmer 

- A system capable of providing the appropriate array of 
signals to a PROM circuit to cause certain user controlled 
bits to be programmed (Le., fuses opened) in the device. As 
a minimum it consists of a memory containing the pattern to 
be programmed, control circuitry to sequence the address­
ing and fusing control pulses, power supplies, and address 
drivers. 

TRANSIENT SUPPRESSION NETWORK 

1 TOOUTPUTS 

L ~~''''''''''''''''NT ... -
~ ~1N4748A OR EQUIVALENT 

AFOOO250 

Notes: 1. Clamp diodes should be connected to each output as close as physically possible to the device 
pin. 

2. Vee should be decoupled at the device pin using .01IlFII.1IlF capacitors. 
3. AMD recommends that all address pins be decoupled using .001IlF capacitors. 
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ADVANCED MICRO DEVICES 
DOMESTIC SALES OFFICES 

ALABAMA .............................. (205) 882-9122 
ARIZONA, . 

Tempe ............................... (602) 242-4400 
Tucson ............................... (602) 792-1200 

CALIFORNIA, 
EI Segundo ......................... . 
Newport Beach ...................... . 
San Diego .......................... . 
Sunnyvale ........................... . 
Woodland Hills ............. ~ ........ .. 

COLORADO ........................... . 
CONNECTICUT ....................... . 
FLORIDA, 

Altamonte Springs ................... . 
Clearwater .......................... . 
Ft Lauderdale ....................... . 
Melbourne ........................... . 

GEORGIA ............................ " 
ILLINOiS .............................. . 
INDIANA .............................. . 
KANSAS .............................. . 
MARyLAND ........................... . 

213 640-3210 
714 752-6262 
619 560-7030 
408 720-8811 
818 992-4155 
303 741-2900 
203 264-7800 

305 339-5022 
813 530-9971 
305 484-8600 
305 729-0496 
404 449-7920 
312 773-4422 
317 244-7207 
913 451-3115 
301 796-9310 

MASSACHUSETTS ..................... {617~ 273-3970 
MINNESOTA ........................... 612 938-0001 
NEW JERSEY .......... . . . . . . . . . . . . . . .. 201 299-0002 
NEW YORK, 

Liverpool. . . . . . . . . . . . . . .. . . . . . . . . . . . .. 315 457-5400 
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PUERTO RICO ......................... 809 764-4524 
TEXAS, 

Austin ..................... :......... 512 346-7830 
Dallas ............................... 214 934-9099 
Houston . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 713 785-9001 

WASHINGTON ......................... 206 455-3600 
WISCONSIN ........................... 414 782-7748 

INTERNATIONAL SALES OFFICES 

BELGIUM, 
Bruxelles ...................... TEL: . (02) 771 99 93 

FAX: .. (02) 762-3716 
TLX: ......... 61028 

CANADA, Ontario, 
Kanata ........................ TEL: . ~613) 592-0090 
Willowdale ..................... TEL: . 416) 224-5193 

FAX: . 416) 224-0056 
FRANCE, 

Paris .......................... TEL: (01) 45 60 00 55 
FAX: (01) 46 86 21 85 
TLX: ....... 202053F 

GERMANY, 
Hannover area ................. TEL: .. (05143) 50 55 

FAX: .. (05143) 5553 
TLX: ........ 925287 

MOnchen ...................... TEL: .. (089) 41 14-0 
FAX: ... (089) 406490 
TLX: ........ 523883 

Stuttgart ....................... TEL: 
(0711) 62 33 77 

FAX: .. (0711) 625187 
TLX: ........ 721882 

HONG KONG, 
Kowloon ................ TEL: ............. 3-695377 

FAX: .............. 1234276 
TLX: ................ 50426 

ITALY, Milano .............. TEL: .......... (02) 3390541 
FAX: .. .. .. .... (02) 3498000 
TLX: ............... 315286 

JAPAN, Tokyo ............. TEL: ......... (03) 345-8241 
FAX: .............. 3425196 
TLX: ..... J24064AMDTKOJ 

LATIN AMERICA, 
Ft. Lauderdale ....... . . .. TEL: ........ (305) 484-8600 

FAX ......... (305) 485-9736 
TLX: .. 5109554261 AMDFTL 

SWEDEN, Stockholm ...... TEL: ........ (08) 733 03 50 
FAX: ........ (08) 733 22 85 
TLX: ................ 11602 

UNITED KINGDOM, 
Manchester area ..... " . . TEL: ........ (0925) 828008 

FAX: ........ (0925) 827693 
TLX: ............... 628524 

London area ............ TEL: ........ (04862) 22121 
FAX: ........ (04862)22179 
TLX: ............... 859103 

NORTH AMERICAN REPRESENTATIVES 

CALIFORNIA 
12 INC .......................... OEM (408) 988-3400 

DISTI (408) 496-6868 
IDAHO 

INTERMOUNTAIN TECH MKGT ........ (208) 888-6071 
INDIANA 

SAl MARKETING CORP ............... (317) 241-9276 
IOWA 

LORENZ SALES .................... " (319) 377-4666 
MICHIGAN 

SAl MARKETING CORP ............... (313) 227-1786 
NEBRASKA 

LORENZ SALES .................... " (402) 475-4660 

NEW MEXICO 
THORSON DESERT STATES .......... (505) 293-8555 

NEW YORK 
NYCOM, INC ......................... (315) 437-8343 

OHIO 
Dayton 

OOLFUSS ROOT & CO ............... (513) 433-6776 
Strongsville 

DOLFUSS ROOT & CO ............... (216) 238-0300 
PENNSYLVANIA 

DOLFUSS ROOT & CO ............... (412) 221-4420 
UTAH 

R2 MARKETING ...................... (801) 595-0631 
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ADVANCED MICRO DEVICES 
To keep you informed of new product developments, we would like to add you to our 
mailing list. If you are already on our list, please pass this card along to a colleague. 

I am interested in receiving Advanced Micro Devices information on a regular basis. 

Last Name Initials Title 

Company ~ Division 

Street Address Mail Stop 

I I I I 
City State Zip 

1. The principle end products manu­
factured at this location are aimed 
at the following markets: 
(Check one only) 

1.1 0 Industrial/Commercial 

1.2 0 Computer/Business Machine 

1.3 0 Data Communications 

1.4 0 GovernmenUMilitary/ 
Aerospace 

1.5 0 Consumer 

1 :) 0 Telephony 

1. j 'l Other or N/A 

Order #L"" 18E 

LLJ I - 1L--...l.-----'-------'----1 

2. My principle job function is: 
(Check one only) 

2.1 0 General Management (Non-Engineering) 

2.2 0 Engineering Management 

2.3 0 Design Engineering 

2.4 0 Reliability/Quality Assurance 

2.5 0 Manufacturing/Production 

2.6 0 Purchasing/Procurement 

2.7 0 University 

2.8 0 Other ___________ _ 

~ 
Products of interest to me: 
(Check all that apply) 

DD D ISDN 

MM o Modem 

NN D Bipolar RAMs 

00 D Bipolar PROMs 

PP D EPROMs/EEPROMs 

QQ D CMOS/MOS RAMs (Static and Dynamic) 

RR D Bipolar Gate Arrays 

SS D CMOS Gate Arrays/Standard Cells 

II D Bipolar/CMOS PAL® Products 

CC o MOS Microprocessors and Peripherals 

AA D Bipolar Microprocessors and Controllers 

BB o Digital Signal Processing 

EE D Office Automation/Networking 

GG D Interiace/Logicrrransceivers 

JJ o Mass Storage 

LL o Display and Graphics 

PAL® is a registered trademark of and is used under license from 
Monolithic Memories, Inc. 

For AMD use only 
Sales Code __________ _ 
Salesman ___________ _ 
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