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ADVANCE INFORMATION DATA SHEETS

This publication contains information which is intended to help you evaluate a proposed product under development at Advanced
Micro Devices, Inc. AMD reserves the right at any time and without notice to discontinue work on this product or to make changes
to the product. AMD assumes no responsibility for any errors which may appear in this publication and makes no commitment to
update the information contained herein.
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AMD further assumes no responsibility for the use of any of its products, conveys no license under any patent, copyright, trademark
or other right, and makes no representations that the circuits or any itlustrated applications are free from patent infringement or will
be suitable for any particular use or purpose. Reference should be made to AMD's Standard Terms and Conditions of Sale for a
complete statement of the terms, conditions and limitations applicable to AMD's limited product warranty and patent indemnity.

Reproduction of any portion of this publication without the prior written consent of AMD is prohibited.




“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.”
nitho
Anthony B Holbrook

Executive Vice Presi 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 MOS (including CMOS).

In developing this array of premium memories, AMD has achieved impressive innovations. The architecture of the
AmS0C644 dual-array memory, built in one of AMD's advanced CMOS technologies, is optimized for high-
performance video applications. The world's leading CMOS 1Mbit EPROM, the Am27C1024, 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 Am27S51, with a 35ns 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 costs, AMD is introducing complex, high-lead-count, surface-mount devices in bipolar and MOS
(including CMOS) technologies. These and other state-of-the-art packages also increase board density and
decrease system delay times.

AMBD 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-500 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 Iee

COM'L/MIL COM'L/MIL Number Page
Part Number |APL| Organization Max Max Output of Pins Packages No.
Am27S195A v 32x8 15/20 115/115 3s 16 DPFL 2-63
AmM27S18A y 32x8 25/35 115/115 oc 16 DPFL 2-37
AM27S19A v 32x8 25/35 115/115 3s 16 DPF,.L 2-37
AmM27518 v 32x8 40/50 115/115 oc 16 D/PF.L 237
Am27S19 v 32x8 40/50 115/115 3s 16 DPFL 2-37
Am27LS18' y 32x8 55/70 80/80 oc 16 D,PFL 2-37
Am27LS19" v 32x8 55/70 80/80 3s 16 D,PFL 2-37
Am27S20A v 256 x 4 30/40 130/130 oc 16 D,PF.L 274
Am27S21A v 256x4 30740 130/130 as 16 DPF.L 2-74
Am27520 v 256 x4 45/60 130/130 oc 16 D,P,FL 2-74
Am27S21 v 256 x 4 45/60 130/130 3s 16 D.PFL 2-74
AmM27S12A v 512x4 30/40 130/130 [e]¢] 16 D,PFL . 2-22
Am27S13A v 512x4 30/40 130/130 3s 16 DPF.L 2-22
AmM27512 v 512x4 50/60 130/130 oc 16 DPF.L 2-22
Am27513 v 512x 4 50/60 130/130' 3s 16 D,PF.L 2-22
Am27528A v 512x8 35/45 160/160 oC 20 DL 2-100
Am27S29A v 512x8 35/45 160/160 3s 20 DL 2-100
Am27S31A M 512x8 35/45 175/175 3s 24 DPF,L 2-107
Am27528 M 512x8 55/70 160/160 oC 20 DPL 2-100
Am27S29 v 512x8 55/70 160/160 3s 20 D,PL 2-100
AmM27531 v 512x8 55/70 175/175 3s 24 D,PFL 2-107
AM27515 v 512x8 60/90 175/185 38 24 D,PFL 2-30
Am27S25SA v 512x8 372/452 185/185 3s 24 DPFL 2-82
Am27S25 v 512x8 772/85% 185/185 3s 247 D,PF,L 2-82
Am27S25A v 512x8 50%/60% 185/185 3s 24° D,PF.L 2-82
Am27527 512x8 822/95% 185/185 3s 22° DPL 2-92
Am10P14 v 1024 x4 10/15 -185%/-175* 3s 20 D,P 2-1
Am100P14 y 1024 x4 10/~ -180*/- 3s 20 D,P 2-1
Am10KP14 v 1024 x4 10/15 -185%/-175°% 3s 24 D,P 2-1
Am27S32A v 1024 x4 35/45 140/145 ocC 18 D,PF,L 2-114
Am27S33A v 1024 x4 35/45 140/145 3s 18 D,PFL 2-114
Am27S32 v 1024 x4 55/70 140/145 oc 18 DPF,.L 2-114
AmM27S33 v 1024 x 4 55/70 140/145 38 18 D,PFL 2114
Am27565A v 1024 x4 332/40% 185/185 35 24° D,PF.L 2-183
AmM27S65 v 1024 x 4 452/552 185/185 3S 24° D,PF.L 2-183
AmM27S180A v 1024 x 8 35/50 185/185 [o]e} 24 D,PF,L 2-44
Am27S181A v 1024 x 8 35/50 185/185 35 24 D,PFL 2-44
Am275280A v 1024 x8 35/50 185/185 oc 242 DPF.L 2-44
Am275281A % 1024 x 8 35/50 185/185 3s 247 D,PF,L 2-44
Am27PS181A v 1024 x 8 50/65 185/80° 3s 24 DPFL 2-44
AmM27PS281A v 1024 x 8 50/65 185/80° 3S 24 D,PF.L 2-44
AmM275180 M 1024 x 8 60/80 185/185 ocC 24 D,PF.L 2-44
Am275181 v 1024 x 8 60/80 185/185 3S 24 D,PF.L 2-44
Am275280 v 1024 x 8 60/80 185/185 oc 247 D,PF.L 2-44
Am27S281 Vv 1024x 8 60/80 185/185 3s 24° D,PF.L 2-44
Am27PS281 v 1024 x 8 65/75 185/80° 3s 24° D,pFL 2-44
Am27S35A v 1024 x 8 552/60% 185/185 3S 242 DPF,.L 2121
Am27S37A v 1024 x 8 552/60% 185/185 3s 24° D,PFL 24121




Bipolar PROM (Cont'd.)

Access Time

I

COM'L/MIL COM’CI‘.:/MIL Number Page
Part Number |APL| Organization Max Max Output + of Pins Packages No.
Am27835 v 1024 x8 65%/75% 185/185 as 243 D,PFL 2121
Am27837 v 1024 x 8 65%/75% 185/185 3as 24 D,PFL 2121
Am27PS181 v 1024 x8 65/75 185/80° 3s 24 D,PF,.L 2-44
Am27S184A v 2048 x4 35/45 150/150 ocC 18 D,PFL 2-54
Am275185A v 2048x 4 35745 150/150 as 18 DPFL 2-54
Am275185 v 2048x4 50/55 150/150 3s 18 DPFL 2-54
Am27L5184 v 2048 x4 50/55 120/125 oc 18 D,PF.L 2-54
Am27L5185 v 2048 x4 60/65 1207125 3s 18 D,PF.L 2-54
Am27PS185 v 2048 x 4 60/65 150/75° 38 18 D,PF.L 2-54
Am27S75A v 2048x 4 37%/472 185/185 3s 24° DPFL 2-197
Am27S875 v 2048x4 45?/55? 185/185 3s 24? DPFL 2-197
Am27S191SA v 2048 x8 20/30 185/185 3s 24 DPF.L 2-63
Am275291SA v 2048x8 20/30 185/185 35 24 D,PF.L 2-63
Am27LS191A v 2048x8 . 35/45 90/90 3S 24 D,P.F,.L 2-63
Am27LS291A v 2048x 8 ' 35/45 90/90 38 24 D,P,F,L 2-63
Am27S190A v 2048x 8 35/50 185/185 oC 24 D,P,F,L 2-63
Am27S191A v 2048x8 35/50 185/185 3s 24 D,P,F,L 2-63
Am27S290A v 2048 x8 35/50 185/185 oc 24 D,P,F,L 2-63
Am27S291A v 2048 x8 35/50 185/185 3s 24 D,PF,L 2-63
Am275190 v 2048 x8 50/65 185/185 oc 24 D,P,F,L 2-63
Am27S191 v 2048x8 50/65 185/185 38 24 D,P,F,L 2-63
Am27S290 v 2048 x8 50/65 185/185 oC 24? DPF,L 2-63
Am27S291 v 2048x8 50/65 185/185 38 243 DPF,.L 2-63
Am27PS191 v 2048 x8 65/75 185/80° 38 24 DPFL 2-63
Am27PS291 " 2048x8 65/75 185/80° 38 24° DPF.L 2-63
Am27S45SA v 2048x8 352%/402 1857185 38 24 DPFL 2-148
Am27S47SA M 2048x8 352/402 185/185 38 24 DPFL 2-148
Am27S45A v 2048x8 60%/702 185/185 3s 24° DPL 2-148
Am27S47A " 2048x8 60%/702 185/185 3s 24° DP.L 2-148
Am27S845 " 2048x8 70%/802 185/185 3s 24° DP.L 2-148
Am27S47 v 2048x8 NA? 185/185 38 24 DP,.L 2-148
Am100P44 M 4096 x4 15/- NA 38 20 D,P 2-8
Am1i0P44 M 4096 x4 16/20 -185%/-175% 38 20 D,P 2-8
Am27S41A Y 4096 x 4 35/50 165/170 3s 20 DP,.L 2-132
Am27PS41 Y 4086 x 4 50/65 170/85°% 3s 20 D,PL 2-132
Am27841 Y 4096 x 4 50/65 165/170 38 20 D,PL 2-132
Am27S85A v 4096 x4 39%/472 185/185 38 24 D,PF,.L 2-211
Am27S85 M 4096 x4 502/602 185/185 3 24° D,PF.L 2-211
Am27S43A v 4096 x 8 40/55 185 3S 24 D,PF.L 2-141
Am27543 v 4096 x8 55/65 185 3s 24 D,PFL 2-141
Am27S55A v 4096x8 302/382 175/180 3s 243 D,P 2173
Am27855 v 4096 x8 38%/462 175/180 3s 24° D.P 2-173
Am27S95A v 8192x4 35%/432 175/180 38 28° o234 2-225
Am27595 v 8192x4 48%/552 175/180 38 28° [»X4 2-225
Am100P88 v 8192x8 15/~ NA 38 28 D,P 2-15
Am10P88 v 8192x8 15/20 NA 35 28 D,P 2-15
Am27S49A v 8192x8 40/55 190/190 38 24 DPL 2-160
Am27849-45 v 8192x8 45/ - 190/ - 38 24 DPF.L 2-160
Am27S49 v 8192x8 55/65 190/190 3s 24 D,PL 2-160
Am27S51A v 16,384 x 8 35/45 190/190 3s 28 D,PF.L 2-166
Am27S51 V 16,384 x 8 55/65 190/190 38 28 D,PF.L 2-166

Notes: 1. Replaces Am27L.5S08/09
2. Contains built-in pipeline registers. Cycle time includes clock setup and clock to output time.

onrw

. 300-mil lateral pin spacing. )
. Power supply current specified as lge minimum,
loc are power up and power down current limits respectively.
. 400 mil lateral pin spacing.




Bipolar MEMORY RAM

Functional Index and Selection Guide

BIPOLAR ECL RAM

Listed according to organization and access time.

Access Time lee
COM'L/MIL* | COM'L/MIL* 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
Am100415A 1024 x 1 15 -150 100K : 16 DF 3-1

Am104155A 1024 x1 15/20 -150/-165 10K 16 DF 3-7

Am100415 1024 x 1 20 -150 100K .16 DF 31

Am10415A 1024 x 1 20/25 -150/-165 10K 16 DF 3-7

Am10415 1024 x 1 35/40 -150/-165 10K 16 DF 3-7

Am100474-10 1024 x4 10 -230 100K 24 D,F 3-38
Am10474-10/- 1024 x4 10/- -230/-255 10K 24 D,F 3-44
Am100474-15 1024 x4 15 ~200 100K 24 DF 3-38
Am10474-15/- 1024 x4 15/20 ~230 10K 24 DF 3-44
Am100474-25 1024 x4 25 ~200 100K 24 DF 3-38
Am10474-25/- 1024 x 4 25/30 -200 10K 24 O,F 3-44
Am100470SA . 4096x1 15 -230 100K 18 OF 3-23
Am10470SA 4096 x 1 15/20 -230/-255 10K 18 DF 3-29
Am100470A 4096 x 1 25 -195 100K 18 DF 3-23
Am10470A 4096 x 1 25/30 -200/-220 10K 18 D,F 3-29
Am100470 4096 x 1 35 -185 100K 18 DF 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 DFL 3-54
Am10480-25/- 16384 x 1 25/- -200/- 10K 20 D,FL 3-54
Am100480-15 16384 x 1 15 -220 100K 20 DFL 3-49
Am100480-25 16384 x 1 25 ~200 100K 20 D,FL 3-49

*10K ECL is available with full military temperature range (-55 to + 126°C).
**Tamv-Address to MISS

Temperature Ranges Package Types

C = Commercial 0°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

|. = Industrial ~40°C to +85°C L = Leadless Chip Carrier

1-6




BIPOLAR TTL RAM

Listed according to organization and access time.

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

Part Number jAPL| Organization Max. Max. Output of Pins (Note 1) Page No.
Am3101A (See Am27S02)
Am74/5489 (See Am3101)
Am74/5489-1 (See Am3101-1)
Am74/545189 (See Am27503)
Am74/545289 (See Am27S02)
Am27S02A v 16x4 25/30 100/105 (¢]¢] 16 D,P,FL 3-85
Am27S03A v 16x4 25/30 100/105 38 16 DPFL 3-85
Am27S06A v 16x4 25/30 100/105 oc 16 DPFL 3-101
Am27S07A v 16x4 25/30 100/105 3S 16 DPF,L 3-101
Am27802 Y/ 16x4 35/50 100/105 (e]¢] 16 DP,F,L 385
Am27503 v 16x4 35/50 100/105 38 16 DPF.L 3-85
Am27S06 v 16x4 35/50 100/105 oC 16 DPF,L 3-101
Am27S07 v 16x4 35/50 100/105 38 16 DPFL 3-101
Am3101-1 v 16x4 35/50 100/105 oc 16 DPF.L 3-117
Am3101 / 16x4 50/60 1007105 oc 16 DPF.L 3-117
Am27LS02 v 16x4 55/65 35/38 oC 16 D,PFL 3-77
Am27LS03 v 16x4 55/65 35/38 3s 16 D,PF,L 3.77
Am27LS06 M 16x4 55/65 35/38 oC 16 ‘DPFL 3-93
Am27LS07 v 16x4 55/65 35/38 3s 16 DPFL 3-93
Am31L01-1 / 16x4 55/65 35/38 oc 16 DPFL 3-109
Am31L01 v 16x4 80/90 35/38 ocC 16 DPFL 3-109
Am27LS00A v 256 x 1 35/45 115/115 3s 16 DPF.L 3-69
Am27LS01A B 256 % 1 35/45 115/115 oc 16 DPF.L 3-69
Am27LS00 v 256 x 1 45/55 70/70 3s 16 DPFL 3-69
Am27LS01 / 256x 1 45/55 70/70 oc 16 DPFL 3-69
Am27L500-1 / 256 x 1 45/55 70/70 3s 16 DPFL 3-69
Am27L.501-1 y 256x 1 45/55 70/70 [e]¢] 16 D,PFL 3-69
Am93412A 256 x 4 35/45 155/170 0oC 22 D,PF.L 3-134
Am93422A 256x 4 35/45 155/170 38 22° D,P,FL 3-134
Am93L412A 256 x4 45/55 80/90 oc 22° DPF.L 3-125
Am93L422A 256x 4 45/55 80/90 3s 22° D,PFL 3-125
Am93412 256 x 4 45/60 155/170 [o)] 22 DPFL 3-134
Am93422 256x 4 45/60 155/170 3 22° D,PFL 3-134
Am93L412 256 x4 60/75 80/90 oc 22° DPFL 3-125
Am93L422 256x 4 60/75 80/90 38 22° DPF.L 3-125
Am93469 M 512x9 20/- 185 3s 24 DF 3-161
Am2150 / 512x9 20/- 185 0C/38 24 DF 3-62
Ama3L469 v 512x9 45/- 70 3s 24 D,PF 3-168
Am21L50 v 512x9 45/- 70 0C/38 24 DPF 3-59
Am93415SA 1024 x 1 20/30 155/170 ocC 16 D,PF.L 3-150
Am93425SA 1024 x 1 20/30 155/170 3s 16 DPFL 3-150
Am93415A 1024 x 1 30/40 155/170 [e]¢] 16 D,PF.L 3-150
Am33425A 1024 % 1 30/40 155/170 3s 16 D,PF,.L 3-150
Am93415 1024x 1 45 155 0oC 16 DPF.L 3-150
Am93425 1024 x 1 45 155 3S 16 D,PF.L 3-150
Am93L415A 1024 x 1 45/55 85/75 oc 16 DPFL 3-143
Am93L425A 1024 x 1 45/55 65/75 3s 16 DPFL 3-143
Am93L415 1024 %1 60 65 oC 16 D,PF,L 3-143
Am93L425 1024 x 1 60 65 38 16 D,PF.L 3-143

Temperature Ranges:
C = Commercial (0 to +70°C)
M = Military (-55 to +125°C)
E = Extended Commercial (~-55 to +85°C or +100°C)
| = Industrial (-40 to +85°C)

Notes: 1. D = 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 TS 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 A Power Dissipation (mW) Suppl Tem Page
Number APL | Organization Time (ns) Standby Active Pins VoItazz y(V) Flang'; Package Ng.
AmM9122-25 256 x 4 25 N/A 660 22 5 [+ bD,P 4-208
Am9122-35 256 x4 35 N/A 660/743 22 5 CM D,P 4-208
Am91L22-35 256 x4 35 N/A 440 22 5 [ D,P 4-208
Am91122-45 256 x 4 45 N/A 440/495 22 5 CM D,P 4-208
Am9101D 256 x 4 250 47 330 22 5 c D,P 4-164
Am9111D 256x 4 250 47 330 18 5 [] D,P 4-176
Am9112D 256 x4 250 47 330 16 5 c DP 4-188
Am9101C 256 x 4 300 47 330/358 22 5 CM D,P 4-164
Am9111C v 256 x4 300 47 330/358 18 5 CM D,P 4-176
Am9112C v . 256 x4 300 47 330/358 ‘16 5 CM D,P 4-188
Am91L01C 256 x4 300 38 198/220 22 5 CcM DP 4-164
Am91L11C v 256 x4 300 38 1987220 18 5 CM D,P 4-176
Am91L12C v 256 x 4 300 38 1987220 16 5 CM D,P 4-188
Am9101B 256 x 4 400 47 303/330 22 5 CM D,P 4-164
AmS111B v 256 x 4 400 47 303/330 18 5 CM D,P 4-176
Am91128 v 256 x 4 400 47 303/330 16 5 CM D,P 4-188
Am91L01B 256 x4 400 38 182/203 22 5 CM DP 4-164
Am91L11B v 256 x 4 400 38 - 182/203 18 5 CM DP 4-176
Am91L128 v 256 x 4 400 38 182/203 16 5 CM DP 4-188
Am9101A 256 x4 500 47 303/330 22 5 CM D,P 4-164
Am9111A v 256 x 4 500 47 303/330 18 5 CM D,P 4-176
Am9112A v 256 x 4 500 47 303/330 16 5 CM D,P 4-188
Am91LO1A 256 x 4 500 38 182/203 22 5 CM DP 4-164
Am9iIL11A v 256x4 500 38 182/203 18 5 CM D,P 4-176
Am91L12A v 256 x4 500 38 182/203 16 5 CM D,P 4-188
Temperature Ranges Package Types
C = Commercial 0°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
L = Leadiess Chip Catrier

| = Industrial -40°C to +85°C




4K STATIC RAMs

Listed according to organization and access time.

Power Dissipation(mW)

Part Acce I Tem, Page
Number APL)Organization Tlme(::) Standby Active Pins Vo?;gz y(V) Rangz Package ;g. .

Am9150-20 1024 x4 20 N/A 990 24/28 5 C D,L 4-225
Am9150-25 v 1024x4 25 N/A 990 24/28 5 CM DL 4-225
Am91L50-25 1024 x 4 25 N/A 715 24/28 5 C oL 4-225
Am2148-35 1024 x4 35 165 990 18 5 C DL 4-37
Am2149-35 1024 x 4 35 N/A 990 18 5 C DL 4-37
Am9150-35 v 1024 x4 35 N/A 990 24/28 5 CM DL 4-228
Am91L50-35 1024 x 4 35 N/A 715 24/28 5 C DL 4-228
Amg9151-40 1024x4 40* N/A 930 24 5 C D 4-228
Am2148-45 v 1024 x 4 45 165 990 18 5 CM DL 4-37
Am2149-45 v 1024 x 4 45 N/A 990 18 5 CM DL 4-37
Am21L48-45 v 1024 x4 45 110 688 18 5 C DL 4-37
Am21L49-45 1024 x 4 45 N/A 688 18 5 C DL 4-37
AmS150-45 v 1024 x 4 45 N/A 990 24/28 5 CM DL 4-225
AmM91L50-45 1024 x4 45 N/A 715 24/28 5 c DL 4-225
Am9151-50 1024 x4 50* N/A 990 24 5 CM D 4-225
Am2148-55 v 1024 x 4 55 165 990 18 5 CM DL 4-37
Am2149-55 v 1024x 4 55 N/A 990 18 5 CM DL 4-37
Am21L48-55 1024 x4 55 110 688 18 5 C DL 4-37
Am21L49-55 1024 x4 55 N/A 688 18 5 C DL 4-37
Am9151-60 1024 x 4 60* N/A 990 24 5 CM D 4-225
Am2148-70 y 1024 x 4 70 165 990 18 5 CM DL 4-37
Am2149-70 Y 1024 x 4 70 N/A 990 18 5 CM DL 4-37
Am21L48-70 1024 x4 70 110 688 18 5 C DL 4-37
Am21L48-70 1024 x4 70 N/A 688 18 5 C DL 4-37
Am9114E M 1024 x 4 200 N/A 385/440 18 5 CM DP 4-198
AmM91L14E 1024 x4 200 N/A 275/330 18 5 C D,P 4-198
Am9114C M 1024 x 4 300 N/A 385/440 18 5 CM o,P 4-176
Am9124C v 1024 x4 300 165/182 385/440 18 5 CM D,P 4-198
Amo1L14C M 1024 x4 300 N/A 275/330 18 5 CM O,P 4-198
Am91L24C v 1024x 4 300 110/121 275/330 - 18 5 CM D.,P 4-198
Am9114B Y 1024 x 4 450 N/A 385/440 18 5 CM D,P 4-198
Am9124B Y/ 1024 x4 450 165/182 385/440 18 5 CM D,P 4-198
Am91L14B v 1024 x 4 450 N/A 275/330 18 5 CM D,P 4-198
Am91L24B 1024 x 4 450 110/121 275/330 18 5 CM D,P 4-198
Am2147-35 4096 x 1 35 165 990 18 5 C oL 4-27
Am2147-45 v 4096 x 1 45 165 990 18 5 CM D,LF 4-27
Am21L47-45 v 4096 x 1 45 83 688 18 5 [ DL 4-27
Am2147-55 v 4096 x 1 55 165 990 18 5 CM DL 4-27
Am21L47-55 v 4096 x 1 55 83 688 18 5 (o] DL 4-27
Am2147-70 v 4096 x 1 70 110/1865 880/930 18 5 CM D,LF 4-27
Am21L47-70 v 4096 x 1 70 83 688 18 5 Cc D,L 4-27
Am21L41-12 4096 x 1 120 55 303 18 5 C D,P 41
Am21L41-15 4096 x 1 150 -28 220 18 5 C 0,p 4-1
Am21L41-20 4096 x 1 200 28 220 18 5 [« D,P 4-1
Am9044E 4096 x 1 200 N/A 385/440 18 5 Cc D,P 4-134
Am9244E 4096 x 1 200 165/182 385/440 18 5 (o] D,P 4-134
Am21L41-25 v 4096 x 1 250 28 220 18 5 c- D,P 4-27
Am9044D 4096 x 1 250 N/A 385/440 18 5 CM D,P 4-134
Am90L44D 4096 x 1 250 N/A 275/330 18 5 C D,P 4-134
Am9244D v 4096 x 1 250 165/182 385/440 18 5 CM D,P 4-134
Am92L44D 4096 x 1 250 110/121 275/330 18 5 Cc opP 4-134
Am9244C v 4096 x 1 300 165/182 385/440 18 5 CM D,P 4-134
Amg2t44C v 4096 x 1 300 110/121 275/330 18 5 CM D,P 4-134
Am8044C " 4096 x 1 300 N/A 385/440 18 5 CM D,P 4-134




4K STATIC RAMs (Cont'd.)

Part

Power Dissipation(mW)

Supply

Temp

Page

Number APLOrganization Time(ns) Standby Active Pins Voltage (V)| Range Package No.
Am9244B v 4096 x 1 400 165/182 385/440 18 5 CM D,P 4-134
Am92L44B v 4096 x 1 400 110/121 275/330 18 5 CcM D,P 4-134
Am9044B v 4096 x 1 450 N/A 385/440 18 5 CM DpP 4-134
Amg0L448 v 4096 x 1 450 N/A 275/330 18 5 CcM D,P 4-134

*Cycle Times

Temperature Ranges

C = Commercial 0°C to 70°C
M = Military -55°C to +125°C
E = Extended -55°C to +85°C or +100°C F = Flatpack
I = Industrial -40°C to +85°C

Package Types

D = Cerdip
P = Plastic

L = Leadless Chip Carrier




8K STATIC RAMs
Listed according to organization and access time.
Power Dissipation(m
N::':er APL|Organization T‘I\;cei::) £ (W) Pins Vo?tt:; TV(V) ;‘::19;; Package P;:e
Standby Active
Am2130-70 1024 x 8 70 165/220 935/1018 48/52 5 C SPLJ 4-9
AmM2130-10 y |° 1024x8 100 165/220 935/1018. 48/52 5 CcM SPLJ 4-9
Am2130-12 vy 1024 x 8 120 165/220 935/1018 48/52 5 CM S,PLJ 4-9
16K STATIC RAMs
Listed according to organization and access time.
Power Dissipation(mW
N::\:er APL|Organization Tli‘r:(::::) - P (W) Pins Vo?t:‘:; ly(v) ;::;Z Package P:g'e
Standby Active
Am9128-70 2048 x 8 70 165 770 24 5 C DPL 4-217
Am9128-90 y 2048 x 8 90 165 990 24 5 M DL 4-217
Am9128-10 2048 x 6 100 83 660 24 5 C DPL 4-217
Am9128-12 / 2048 x 8 120 165 825 24 5 M DL 4-217
Am9128-15 vy 2048 x 8 150 83/165 550/825 24 5 CM D,PL 4-217
Am9128-20 v/ 2048 x 8 200 165 770/825 24 5 CM D,PL 4-217
Am99C58-25 4096 x 4 25 220 990 24/28 5 C DL 4-262
Am99C59-25 4096 x 4 25 N/A 990 24/28 5 C DL 4-262
Am99C60-25 4096 x 4 25 220 990 24/28 5 C DL 4-264
Am2168-35 4096 x 4 35 165 660 20 5 C D,PL 4-57
Am2169-35 4096 x 4 35 N/A 660 20 5 C D,PL 4-57
Am99C58-35 4096 x 4 35 220 990 24/28 5 CM DL 4-262
Am99C59-35 4096 x 4 35 N/A 950 24/28 5 CM DL 4-262
Am99C60-35 4096 x 4 35 220 990 24/28 5 CM DL 4-264
Am2169-40 4096 x 4 40 N/A 660 20 5 C DPL 4-57
Am2168-45 4096 x 4 45 165 660/880 20 5 CM DPL 4-57
Am99C58-45 4096 x 4 45 220 990 24/28 5 CM DL 4-262
Am99C59-45 4096 x 4 45 N/A 990 24/28 5 CM DL 4-262
Am99C60-45 4096 x 4 45 220 990 24/28 5 CM DL 4-264
Am99C68-45 / 4096 x 4 45 110 550/660 20 5 CM D,P 4-279
Amg9CL68-45 | 4096 x 4 45 110 550/660 20 5 CM D,P 4-279
Am2169-50 y 4096 x 4 50 N/A 660/880 20 5 CM D,PL 4-57
Am2168-55 y 4096 x 4 55 165 660/880 20 5 CM DPL 4-57
Amg9C68-55 v 4096 x 4 55 110 550/660 20 5 CM D,P 4-279
Am99CL68-55 | 4096 x 4 55 110 550/660 20 5 CcM D,P 4-279
Am2168-70 v 4096 x 4 70 165 660/880 20 5 CM D,PL 4-57
Am2169-70 M 4096 x 4 70 N/A 660/880 20 5 CM D,PL 4-57
Amg9C68-70 v 4096 x 4 70 110 550/660 20 5 CM DP 4-279
Am99CL68-70 | , 4096 x 4 70 110 550/660 20 5 CM D,P 4-279
Am2167-35 / 16384 x 1 35 110 660 20 5 [+ D,PL 4-47
Am2167-45 v 16384 x 1 45 110/165 660/880 20 5 CM DPL 4-47
Am2167-55 / 16384 x 1 55 110/165 660/880 20 5 CM DPL 4-47
Am2167-70 v 16384 x 1 70 110/165 660/880 20 5 CM D,P.L _4-47
Temperature Ranges Package Types
C = Commercial 0°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
| = Industrial —-40°C to +85°C L = Leadless Chip Carrier




64K STATIC RAMs

Listed according to organization and access time.

Power Dissipation(m
Wt aporganizaton| Aceess P pine [ U | TOP | piage | Pase
Standby Active

Am99C416-45 | 4096 x 6 45 138 605 40 5 9 D 4-259
Am99C416-55 | 4096 x 6 55 138 605 40 5 [§ D 4-259
Am99C416-70 | 4096 x 6 70 138 605 40 5 [§ D 4-259
Am99C88H-35 | 8192x 8 35 138 605 28/32 5 [ DPLJ | 4-300
Am99C88H-45 | 8192x 8 45 138/165 605/688 28/32 5 CM DPLJ | 4-300
Am99C88H-55 | 8192x8 55 138/165 605/688 28/32 5 CM DPLJ | 4-300
Am99C88-70 y 8192x8 70 28 330 28/32 5 CME SL 4.289
Am99C88H-70 | 8192x8 70 138/165 605/688 28/32 5 CM DPLJ | 4-300
Am99CL88-70 8192x8 70 6 220 28/32 5 c SL 4-289
Am99CS88-70 | 8192x8 70 55 330 28/32 5 M SL 4-289
Am99C88-10 v 8192x8 100 28 330 28/32 5 CM,E SL 4-289
Am99CL88-10 8192x8 100 6 220 28/32 5 c SL 4-289
Am99CSB88-10 | 8192x8 100 55 330 28/32 5 M S,L 4-289
AmB9C88-12 8192x8 120 28 495 28 5 c P
AmB9CLE8-12 8192x 8 120 17 330 28 5 [ P
Am99C88-12 v | 8192x8 120 28 330 28/32 5 CME SL 4-289
Am99CL88-12 8192x 8 120 6 220 28/32 5 c S,L 4-289
Am99CS88-12 | , 8192x 8 120 55 330 28/32 5 M SL 4-289
AmB9C88-15 8192x 8 150 28 495 28 5 [§ [3
AmB9CL88-15 8192x8 150 17 330 28 5 [§ P
Am99C88-15 / 8192x 8 150 28 330 28/32 5 CM,E SL 4-289
Am99CL88-15 8192x8 150 6 220 28/32 5 [¢] SL 4-289
Am99CS8s-15 | 8192x8 150 55 330 28/32 5 M SL 4-289
Am99C88-20 v 8192x 8 200 28 330 28/32 5 M.E SL 4-289
Am99CS88-20 | 8192x 8 200 55 330 28/32 5 M SL 4-289
Am99C89-45 v 8192x9 45 138 660 28 5 C DP 4-302
Am99C89-55 v 8192x 9 55 138 660 28 5 C D,P 4-302
Am99C89-70 v 8192x9 70 138 660 28 5 C D,P 4-302
Am99C164-35 | , | 16,384x4 35 TBD 605 22 5 [¢] DP,L 4-253
Am99C165-35 | , | 16,384x4 35 TBD 605 24 5 [ DPL 4-253
Am99C164-45 | , | 16,384x4 45 TBD 495/605 22 5 CM DP,L 4-253
Am99C165-45 | , | 16,384x4 45 78D 495/605 24 5 CM DPL 4-253
Am99C164-55 | , | 16,384x4 55 TBD 495/605 22 5 CM DP,L 4-253
Am99C165-55 | , | 16,384x4 55 TBD 495/605 24 5 CM DP,L 4-253
Am99C164-70 | , | 16,384x4 70 TBD 495/605 22 5 CM D,PL 4-253
Am99C165-70 | , | 16,384x4 70 TBD 495/605 - 24 5 CM D,P,L 4-253
Am99C328-45 32,768 x 8 45 TBD 660 28 5 [¢] D,P 4-257
Am99C328-55 32,768 x 8 55 TBD 660/770 28 5 CM D,P 4-257
Am99C328-70 32,768 x 8 70 TBD 660/770 28 5 CM DP 4-257
Am99C328-10 32,768 x 8 100 TBD 660/770 28 5 CM DP 4-257
Am99C641-25 | , | 65536x1 25 110 715 22 5 [¢] DP,L 4-267
Am99C641-35 | , | 65536x1 35 110 605 22 5 c DPL 4-267
Am99C641-45 | , | 65536x1 45 110 495 22 5 CM,E DPL 4-267
Am99C641-55 | , | 65536x1 55 110 495 22 5 CME DPL 4-267
Am99C641-70 | , | 65536x1 70 110 495 22 5 CME DPL 4-267

Temperature Ranges Package Types

C = Commercial 0°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

| = 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 APL|Organization Access Power Dissipation(mW) Pins Supply Temp Package Page
Number Time(ns) | gyandby Active Voltage (V)| Range No.
AmZ0C644-10 65,5636 x4 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 x1 80 22 468 16/18 5 C PJ 4-83
Am90C256-08 262,144 x1 80 22 468 16/18 5 [ PJ 4-86
Am90CL256-08 262,144 x1 80 22 468 16/18 5 C PJ 4-108
Am90C257-08 262,144 x 1 80 22 468 16/18 5 C P.J 4-111
AmS0CL257-08 262,144 x 1 80 22 468 16/18 5 o] PJ 4-131
Am90C255-10 262,144 x 1 100 22 358 16/18 5 [+ PJ 4-68
Am90CL255-10 262,144 x1 100 22 358 16/18 5 C . P,J 4-83
Am90C256-10 262,144 x1 |, 100 22 358 16/18 5 C PJ 4-86
AmM90CL256-10 262,144 x 1 100 22 358 16/18 5 [¢] PJ 4-108
Am90C257-10 262,144 x1 100 22 358 16/18 5 o] PJ 4-111
Am90CL257-10 262,144x1 |~ 100 22 358 16/18 5 C P,J 4-131
Am90C255-12 262,144 x 1 120 22 330 16/18 5 c PJ 4-68
Am90CL255-12 262,144 x1 120 22 330 16/18 5 c PJ 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 (¢ PJ 4-108
Am90C257-12 262,144 x 1 120 22 330 16/18 5 Cc PJ 4111
Am90CL257-12 262,144 x 1 120 22 330 16/18 5 ¢} PJ 4-131
Temperature Ranges Package Types
C = Commercial 0°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
| = 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 (0°C~70°C) Voltages | Outputs | of Pins -
Am2716B-100 2048 x 8 100 [ 500/125 5V/£10 | 3-State 24
Am2716B-105 2048 x 8 100 (o} 500/125 5V+5 3-State 24
Am2716B-150 2048 x 8 150 oA 500/125 5V/£10 | 3-State 24
Am2716B-155 2048x 8 150 [eA] 500/125 5V/+5 3-State 24
Am2716B-200 2048x 8 200 CIE 500/125 5V/£10 | 3-State 24
Am2716B-205 2048x 8 200 C\LE 500/125 5V/+5 3-State 24
Am2716B 2048x8 250 CLE 500/125 5V/t5 3-State 24
Am2716B-250 2048 x 8 250 C\E 500/125 5V/£10 | 3-State 24
Am2716B-350 2048x 8 350 C)E 500/125 5V/£10 | 3-State 24
Am2716B-355 2048x 8 350 C\E 500/125 5V/+5 | 3-State 24
Am2716B-455 2048 x8 450 CLE 500/125 5V/+5 | 3-State 24
Am2732B-100 4096 x 8 100 C 500/125 5V/£10% | 3-State 28
Am2732B-105 4096 x 8 100 C 500/125 5Vt5% 3-State 28
Am2732B-150 4096 x 8 150 [e3} 500/125 5V/£10 | 3-State 28
Am2732B-155 4096 x 8 150 (o] 500/125 5V/+5% | 3-State 28
Am2732B-200 4096 x 8 200 - ClLE 500/125 5V/£10 | 3-State 28
Am2732B-205 4096 x 8 200 CJE 500/125 5V/+5 | 3-State 28
Am27328B 4096 x 8 250 CE 500/125 5V/+5 | 3.State 28
Am2732B-250 4096 x 8 250 CJE 500/125 5V/£10 | 3-State 28
Am2732B-350 4096 x 8 350 C.LE 500/125 5V/+10 | 3-State 28
Am2732B-355 4096 x 8 350 CJLE 500/125 5V/+5 | 3-State 28
Am2732B-455 4096 x 8 450 C,E 500/125 5V/t5 | 3-State 28
AM2764A-1 8192x8 150 (o] 375/125 5V+5% | 3-State 28
AmM2764A-15 8192x 8 150 o3} 375/125 5V+10% | 3-State 28
AmM2764A-2 8192x 8 200 [oA] 375/125 5Vt5% | 3-State 28
Am2764A-20 v 8192x8 200 CLM 375/125 5V£10% | 3-State 28
AmM2764A 8192x8 250 C,lL 375/125 5V+5% | 3-State 28
Am2764A-25 v 8192x8 250 C\LM 375/125 5V+10% | 3-State 28
Am2764A-3 8192x8 300 CIL 375/125 5V£5% | 3-State 28
Am2764A-30 v ' 8192x8 300 ClLLM 375/125 5V£10% | 3-State 28
AmM2764A-4 8192x8 450 ClLL 375/125 5V5% | 3-State 28
Am27128A-1 16,384 x 8 150 o3} 500/125 5V+5% | 3.State 28
Am27128A-15 16,384 x 8 150 c,| 500/125 5V+10% | 3-State 28
Am27128A-2 16,384 x 8 200 . (oA 500/125 5V+5% | 3-State 28
Am2764A-20 v 16,384 x 8 200 ClLLM. 375/125 5V£10% | 3-State 28
Am27128A 16,384 x 8 250 clL 500/125 5V+5% | 3-State 28
AmM2764A-25 v 16,384 x 8 250 ClLM 375/125 5V£10% | 3-State ‘28
Am27128A-3 16,384 x 8 300 CL 500/125 5V+5% | 3-State 28
Am2764A-30 v 16,384 x 8 300 CILM 500/125 5V+£10% | 3-State 28
Am27128A-4 16,384 x 8 450 GlL 500/125 5V+5% 3-State 28
Am27256-1 32,768 x 8 170 c 500/125 5Vi5% | 3-State 28
Am27256-17 32,768 x 8 170 c 500/125 5V10% | 3-State 28
Am27256-2 32,768 x 8 200 ClL 500/125 5V+5% | 3-State 28
Am27256-20 / 32,768 x 8 200 ClLLM 500/125 5V+10% | 3-State 28
Am27256 32,768 x8 250 ClL 500/125 5V+5% | 3-State 28
Am27256-25 y 32,768 x 8 250 ClLM 500/125 5V+10% | 3-State 28
Am27256-3 32,768x8 300 CILL 500/125 5Vi5% | 3-State 28
Am27256-30 v 32,768 x 8 300 C,LM 500/125 5V£10% | 3-State 28
Am27256-4 32,768x 8 450 ClL 500/125 5V£5% | 3-State 28
Am27512 65,536 x 8 250 c 500/125 5V+5% | 3-State 28
Am27512-25 65,536 x 8 250 Cc 500/125 5V£10% | 3-State 28
Am27512-3 65,536 x 8 300 [} 500/125 5V+5% | 3-State 28
Am27512-30 65,536 x 8 300 Cc 500/125 5V£10% | 3-State 28
Am27512-45 y 65,536 x 8 450 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 (0°C~70°C) Voltages | Outputs | of Pins
Am27C256-150* 32,768 x8 150 C 150/0.5 5V£10% | 3-State 28
Am27C256-155* 32,768 x8 150 c 150/0.5 5V£5% | 3-State 28
Am27C256-200* 32,768 x 8 200 C| 150/0.5 5V10% | 3-State 28
Am27C256-205* 32,768 x 8 200 (o] 150/0.5 5Vi5% | 3-State 28
Am27C256* 32,768 x 8 250 CLE 150/0.5 5Vt5% | 3-State 28
Am27C256-250* 32,768x8 250 CILE 150/0.5 5V+10% | 3-State 28
Am27C256-455* 32,768 x 8 450 CIE 500/1 5Vt5% | 3-State 28
Am27C512-170* 65,536 x 8 170 (¢} 150/0.5 5Vt10% | 3-State 28
Am27C512-175* 65,536 x 8 170 C 150/0.5 5Vi5% | 3-State 28
Am27C512-200* 65,536 x 8 200 C|l 150/0.5 5V+10% | 3-State 28
Am27C512-205* 65,536 x 8 200 [oF] 150/0.5 5Vt5% | 3-State 28
Am27C512* 65,536 x 8 250 C|E 150/0.5 5Vt5% | 3-State 28
Am27C512-250* 65,536 x 8 250 CJLE 150/0.5 5V+10% | 3-State 28
Am27C512-455* 65,536 x 8 450 CIE 500/1 5Vi5% | 3-State 28
Am27C1024-200 65,536 x 16 200 (o] 250/1 5V+10% | 3-State 40
Am27C1024-205 65,536 x 16 200 c 250/1 5Vt5% | 3-State 40
Am27C1024 65,536 x 16 250 C 250/1 5Vi5% | 3-State 40
Am27C1024-250 65,536 x 16 250 [¢] 250/1 5V£10% | 3-State 40

*In Development

Temperature Ranges

C = Commercial 0°C to 70°C
M = Military -55°C to +125°C
E = Extended -55°C to +85°C or +100°C F = Flatpack
| = Industrial -40°C to +85°C

Package Types

D = Cerdip
P = Plastic

L = Leadless Chip Carrier




ONE TIME PROGRAMMABLE (OTP)
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 (0°C-70°C) Voltages | Outputs | of Pins
Am2764A-2* 8192x8 200 c 500/125 5Vi5% | 3-State 28
Am2764A* 8192x8 250 C 500/125 5V+5% | 3-State 28
. Am27128A-2* 16,384x 8 200 Cc 500/125 5V5% | 3-State 28
Am27128A* 16,384 x 8 250 ¢} 500/125 5V+5% | 3-State 28
Am27256-2* 32,768x 8 200 [ 500/125 5V+5% 3-State 28
Am27256* 32,768 x 8 250 [+] 500/125 5V+5% | 3-State 28
Am27C256-2* 32,768 x 8 200 [+ 150/0.5 5V+5% | 3-State 28
Am27C256* 32,768x8 250 C|E 150/0.5 5V+5% | 3-State 28
Am27C512-2* 65,536 x 8 200 % 150/0.5 5V+5% | 3-State 28
Am27C512* 65,536 x 8 250 C,E 150/0.5 5Vi5% | 3-State 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 (0°C-70°C) Voltages | Outputs | of Pins
Am2817A-2 2048 x 8 200 cl 500/200 5V+5% | 3-State 28
Am2817A-20 2048 x 8 200 (o] 500/200 5V+10% | 3-State 28
Am2817A 2048x 8 250 C|E 500/200 5Vi5% | 3-State 28
Am2817A-25 y 2048x 8 250 CLE 500/200 5V£10% | 3-State 28
AM2817A-3 2048x 8 350 C|LE 500/200 5Vi5% | 3-State 28
Am2817A-35 / 2048 x 8 350 C|E 500/200 5V10% | 3-State 28
Am9864-2* 8192x8 200 G, 500/200 5V+5% 3-State 28
Am9864-20* 8192x8 200 cl 500/200 5V£10% | 3-State 28
Am2864A-2* 8192x8 200 C,|l 500/200 5V+5% 3-State 28
Am2864A-20* 8192x8 200 1] 500/200 5V+10% | 3-State 28
Am2864B-2* 8192x8 200 C| 500/200 5V+5% 3-State 28
Am2864B-20* 8192x 8 200 c,| 500/200 5V10% | 3-State 28
Am2B64A* 8192x 8 250 CILE 500/200 5V+5% | 3-State 28
Am2B64A-25* / 8192x8 250 C|E 500/200 5V+10% | 3-State 28
Am2864B 8192x 8 250 C,LE* 500/200 5V+5% | 3-State 28
Am2864B-25 y 8192x8 250 C,E* 500/200 5V+10% | 3-State 28
Am9864 8192x 8 250 CIE* 500/200 5Vi5% | 3-State 28
Am9864-25 v '8192x8 250 C\E* 500/200 5V+10% | 3-State 28
Am2864A-3* 8192x 8 300 CJE 500/200 5Vi5% 3-State 28
Am2864A-30* v 8192x 8 300 C\E 500/200 §V+10% | 3-State 28
Am28648-3 8192x 8 300 C,\E 500/200 5Vi5% | 3-State 28
Am2864B-30 v 8192x8 300 C|E 500/200 5V+10% | 3-State 28
Am9864-30 v 8192x 8 300 E 500/200 5V+10% | 3-State 28
Am2B64A-35* v 8192x8 350 CLE 500/200 5V+10% | 3-State 28
Am2864A-355* 8192x8 350 C\E 500/200 5Vi5% | 3-State 28
Am2864B-35 v 8192x8 350 C\E 500/200 5V+10% | 3-State 28
Am2864B-355 8192x 8 350 C\E 500/200 5V+5% | 3-State 28
Am9864-3 8192x 8 350 CIE 500/200 5V+5% | 3-State 28
Am9864-35 v 8192x 8 350 C|E 500/200 5V+10% | 3-State 28
Am28C256-200* 32,768 x 8 200 [+ 300/5 5V£10% | 3-State 28
Am28C256-205* 32,768 x8 200 Cc 300/5 5Vi5% | 3-State 28
Am28C256* 32,768 x 8 250 C 300/5 5V+5% 3-State 28
. Am28C256-250* 32,768 x8 250 o] 300/5 5V+£10% | 3-State 28
Am28C256-300* 32,768 x8 300 [ 300/5 5V+10% | 3-State 28
Am28C256-305" 32,768 x 8 300 [¢] 300/5 5Vi5% | 3-State 28
Am28C256-350* 32,768 x 8 350 [+ 300/5 5V+10% | 3-State 28
Am28C256-355* 32,768 x 8 350 C 300/5 5V£5% 3-State 28

*In Development




SPECIAL FUNCTIONAL PRODUCTS

Listed according to organization and access time.

Temp
Part Numbers | APL | Organization Performance Criteria - | Pins | Range|Package Function
45ns cycle/20 MHz . y
Am99C19 1024 x 9 throughput 28 CcM D First In/First Out (FIFO)
AmS9C10 256 x 48 50ns Data to match output | 24 c D Content Addressable

Memory (CAM)

Temperature Ranges

C = Commercial 0°C to 70°C
M = Military ~-55°C to +125°C
E = Extended —-55°C to +85°C or +100°C F = Flatpack

Package Types

D = Cerdip
P = Plastic
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Read Only Memory (PROM) Index

Am10P14/Am100P14/Am10KP14

Am10P44/Am100P44 16,384-Bit (4096 x 4) ECL Bipolar PROM........ccovvivviiieieinnnanen
Am10P88/Am100P88 65,536-Bit (8192 x8) ECL Bipolar PROM ........cccoovviriiininniinnes
Am27812/13 " 2,048-Bit (512x4) Bipolar PROM.....c.couieiiiiiiiiiiiiiiiienvieenennns
Am27S15 4096-Bit (512 x 8) Bipolar PROM with Output Data Latches......
Am27S18/19 256-Bit (32 x 8) Bipolar PROM.......ccccvciireiiiieerenneieennieenenens
Am275180/281 Family 8,192-Bit (1024 x 8) Bipolar PROM ......c.covviviiiiiiiiinieniiininnnnas
Am275184/185/PS185 8,192-Bit (2048 x 4) Bipolar PROM .........coovvivriniiieieiiniernnnnes
Am275190/191 Family 16,384-Bit (2048 x 8) Bipolar PROM.....c.cccciiiiencininiencncennennnns
Am27S20/21 1,024-Bit (256 x 4) Bipolar PROM.....cccceviiiniiiiiiiniienicieenenenee
Am27S25 4096-Bit (512 x 8) Bipolar Registered PROM with Preset and

CIBAr INPULS...eeiivieeiiiieeeeeeeeeieee e et eereeeesnresansnnsernnnses
Am27S27 4,096-Bit (512 x 8) Bipolar Registered PROM..........ccccvivuennnee
Am27528/27529 4,096-Bit (512 x 8) Bipolar PROM......c..coiviiiieeenreieinnirnaennennes p
Am27S31 (512 x 8) Bipolar PROM ......ccciiiiiiiiiiiiiieiririrernrirniasnereensnenes
Am27832/27S33 4,096-Bit (1024 x 4) Bipolar PROM ........cccoviuviiiniiinieninnensnnns
Am27S35/Am27S37 8,192-Bit (1024 x 8) Bipolar Registered PROM with

Programmable INITIALIZE INPUt .......cccvvvverennrirerennnreennennns
Am27841/27PS41 16,384-Bit (4,096 x 4) Bipolar PROM .......ccccveveuveinriernreneienns
Am27S43 32,768-Bit (4096 x 8) Bipolar PROM.........c.ccevveinviiciiiniicenennnee
Am27S45/Am27847 16,384-Bit (2048 x 8) Bipolar Registered PROM with

Programmable INITIALIZE Input ........c.ccoiiniiiiiiiiiiiniienannn..
Am27S49/27S49A-45/27S49A 8192 x 8 Generic Series IMOX™ Bipolar PROM ........cccceeenen.
Am27S51 131,072-Bit (16,384 x 8) Bipolar PROM.......c...ccooviviiiiniecennnnnn.
Am27S55 32,768-Bit (4096 x 8) Bipolar Registered PROM..........c.covvennee
Am27S65 4096-Bit (1024 x 4) Bipolar Registered PROM with

SSR™ Diagnostics Capability ............ccoeeerrvueiernreereenerenenn.
Am27875 8192-Bit (2048 x 4) Bipolar Registered PROM with

SSR™ Diagnostics Capability........c...eereerreeierrereennriienenns
Am27S85 16,384-Bit (4096 x 4) Registered PROM with

" SSR™ Diagnostics Capability .........c.c.ceeeerireeeeenreennnernennnn

Am27595

Bipolar Programmable

32,768 Bit (8192 x 4) Bipolar Registered PROM with

SSR™ Diagnostics Capability ...........ctvuevrerurreriereereereerennns

For more 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

4,096-Bit (1024 x 4) ECL Bipolar PROM.....ecveeveueeeeseereneiunnas



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

® |[nternally voltage compensated providing flat AC perfor-
mance .
@ Open emitter outputs (50 £ 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 (G7 & Gg) and active HIGH (Gy) output enables
and an unterminated emitter follower output capable of
wired-OR bus connection.
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Vee/Veeo = Positive Power Supply

VEE =

Negative Power Supply
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ORDER

ING 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

< B

|—;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 (PD 020)
D = 20-Pin Ceramic DIP (CD 020)

B. SPEED OPTION
Blank =10 ns

A. DEVICE NUMBER/DESCRIPTION

Am10P14/Am100P14
1024 x 4 ECL Bipolar PR
Am10P14 = 10K Series

OMs

Am100P14 = 100K Series

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 valid combinations,

AM10P14 PC, PCB,
AM100P14 DC, DCB

PC*, PCB*, DC*,
AM10KP14 DCB*

and to obtain additional data on AMD's standard military
grade products.

*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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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 packagse, 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 /

@
jo

‘——E. LEAD 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
/B=Class B

A. DEVICE NUMBER/DESCRIPTION
Am10P14/Am100P14
1024 x 4 ECL Bipolar PROMs

Valid Combinations
AM10P14 /BRA
AM10KP14 /BJA

B. SPEED OPTION
Blank =15 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

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

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

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

*Gg3 is not available on Am10KP14.

Enable =Gy * G2 * Gg
Disable=Gy * G2 * G3
=Gy+Gp+Gg

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

VEeg Device Power Supply Pin
The most negative of the logic power supply pins.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature .........ccecevvenerninrnnns -65 to +150°C
Ambient Temperature with
Power Applied.......ccoovvivvniiiniinineninnnes -55 to +125°C

Vege Pin Potential to Vcc/Voco Pin . 7.0 Vto +05V
Input Voltage (DC) .......ccevverrniincrrnnnnncenns VEE to +0.5 V
DC Voltage Applied to Outputs

During Programming ........cceceeeeriiinniinniiiennennn. 22 V
DC Voltage Applied to Vcco

During Programming .........cc.ivveevniinninieciniinninenas 16V

Output Current (DC HIGH Output) ....

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.

OPERATING RANGES

10K Series

Commercial (C) Devices .
Temperature Ta 0 to +75°C
Supply Voltage .........ccceeviininninis ~5.46 V to -4.94 V

Military (M) Devices
Temperature TG .o.ocvvvenereiiiininiiinnne, ~55 to +125°C
Supply Voltage .........coocveimniniinins -572 V to -468 V

100K Series

Commercial (C) Devices
Temperature TG .uvvvevieeveniiiniiniiiinien 0 to +85°C
Supply Voltage ........coceuvereienieaniinns -57 Vto-42V

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
VIN = VIH (Max)) Or VIL (Min) o
VoL Output Voltage LOW Loading is -1810 | -1620 mv
VoHG Output Voltage HIGH Vin = Vit s or V 50 Q1o -20V -1035 mv
VoLc Output Voltage LOW IN=YIH (Min) OF ¥IL (Max) 1610 | mv
ViH Input Voltage HIGH g}‘;’:“;)eed Input Voltage HIGH _1165 | -880 mv
viL Input Voltage LOW &ﬁf’gfed Input Voltage LOW -1810 | -1475 | mv
I input Current HIGH VIN = VIH (Max.) 220 MA
LN Input Current LOW VIN = ViL (Min.) 170 HA
lee Power Supply Current All Inputs and Outputs Open -185 mA
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10K Series (Commercial)
Parameter Parameter
Symbol Description Test Conditions Min. Max. Units
TA=0°C -1000 -840
VoH Output Voltage HIGH Ta=+25°C -960 -810 mv
= 4 75° - -
VIN=VIH (Max) of VIL (Min) I: — 0,-(,:5 © _1?7% _176261
VoL Output Voltage LOW Tao=+25°C | -1850 -1650 mv
Loading is Tao=+75°C | -1830 | -1625
50 Qto -20 V [TA=0°C -1020
VoHc Output Voltage HIGH Ta=+25°C -980 mv
VIN=VIH (Min) O VIL (Max.) Tam 75701 -920
_ : " Ta=0°C -1645
VoLe Output Voltage LOW Ta=+25°C -1630 mv
Ta=+75°C ~1605
Ta=0°C ~1145 -840
Vi Input Voltage HIGH &‘gf’g‘;’ed Input Voltage HIGH Ta=+25°C | ~1106 | -810 mv
Ta=+75°C | ~1045 -720
Ta=0°C -1870 | -1490
viL Input Voltage LOW gjf{:’gfed Input Voltage LOW TA=+25°C | —1850 | —1475 | mv
TA=+75°C | -1830 -1450
[{T¥] Input Current HIGH VIN = VIH (Max) TA=0°C 220 HA
e Input LOW Current ViN = VIL Min) Ta=0°C . 170 HA
TA=0°C - -200 mA -
lee Power Supply Current All Inputs and Outputs Open Tao+75G | —ies oy
10K Series (Military)
Parameter Parameter
Symbol Description Test Conditions Min. Max. Units
Vo Output Voltage HIGH Ta=-55°C | -1070 | -860 mv
Vin = Vit (M) or ViL (i) Ta = +125°C] -~860 -650 :
VoL Output Voltage LOW . ' Ta=-85°C | 1900 | 169 |
Loading is Tpo=+125°C| -1800 | -1570
Vore Output Voltage HIGH 50810 -20V {Tp=-85C | -10% mv
VIN=ViH (Min) Of VIL (Max) Ta=+125°%G) 860
VoLc Output Voltage LOW : ' . Ta= -85 LI
TA = +125°C] -1550
T
ViH Input Voltage HIGH ﬁ;‘é{f";ﬁg& . :2 - f:sz:c ::s;: ::zg mv
viL input Voltage LOW fga’,a?&?tg g;””‘ Voltage I: - :’152520 = ::zg _: :;: mv
[ Input Current HIGH VIN = VIH (Max)) TA =<55°C 250 pA
N nput Current LOW VIN = VIL (Min.) Ta =-55°C 170 HA
leg Power Supply Current All Inputs and Outputs Open Ta = -85°C -210 mA
Ta=+125°C| -175 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/or tester noise.

Do not attempt to test these values without suitable equipment and fixturing.




SWITCHING TEST CIRCUITS KEY TO SWITCHING WAVEFORMS

0.1 bF J- WAVEFORM INPUTS ouTPUTS
T MUST BE WILL BE
Yeeo Yee STEADY STEADY

Output MAY CHANGE  WILLBE
Rg = A
2= 9 - @ FROMHTOL  CHANGING

32 pF S50
s

I
I

MAY CHANGE ~ WILLBE
FROML TOH  CHANGING
FROML TOH

P
]?!-1 uf Ia.mpr

tESE

VEE &
- DON'T CARE: ;
2.eayv v cu:»fés g?:r"zs e
PERMITTED UNKNOWN
-5.2 0.V P-luf Jeoipr
= = CENTER
TC003600 FER Ay
Notes: 1. All device test loads should be located within OFF"STATE
" of device output pin.
2. Decoupling of power supplies should be as KS000010

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

SWITCHING CHARACTERISTICS over operating range uniess otherwise specified

10K Version 100K Version
COM'L [ MIL COM'L
Parameter
No. Symbol Parameter Description Max. Max. Max. Units
1 TAVQV Address Valid to Output Valid Access Time 10 15 10 ns
2 TGvaL Delay from Output Enable Valid to Output LOW 5 10 5 ns
3 TGvav 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 N\XXXXXXXXXXRXK
fa = Ag m”‘“‘m AODRESS VALTD AnpRess KRR
@ S s
OUTPUTS
Cg - Q3 VALID QUTRUT VALID OUTPUT
a e,
61,63
G2 t -
WF021640
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Am10P44/Am100P44

Am10P44/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-S2 drive), wired-OR capability

GENERAL DESCRIPTION

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

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 an active
LOW output enable (G) and an unterminated emitter-
follower output capable of wired-OR bus connection.
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CONNECTION DIAGRAMS

Top View
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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

P [¢]

L———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 (PD 020)
D = 20-Pin Ceramic DIP {CD 020)

A. DEVICE NUMBER/DESCRIPTION

Am10P44/Am100P44
4096 x 4 ECL Bipolar PROM
Am10P44 = 10K Series
Am100P44 = 100K Series

Valld Combinations

AM10P44 PC, PCB,
AM100P44 DC, DCB

B. SPEED OPTION
Blank = 15 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,
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

AM10P44 _ i:] A A

-L———E. LEAD FINISH

A = Hot Solder DIP

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

C. DEVICE CLASS
/B=Class B

B. SPEED OPTION
4 Blank =20 ns

A. DEVICE NUMBER/DESCRIPTION
Am10P44/Am100P44
4096 x 4 ECL 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.

Valid Combinations
AM10P44 /BRA

PIN DESCRIPTION

Ag-Aq1 Address (inputs) disabled forces all outputs to VoL.

The 12-bit field presented at the address inputs selects one
of 4096 memory locations to be read from.

Qg-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 Q output buffers. Outputs

Enable =G
Disable = G

Vce, Vocco Device Power Supply Pins
The most positive of the logic power supply pins.

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




ABSOLUTE MAXIMUM RATINGS

Storage Temperature ...........coveevvenienniens -65 to +150°C
Ambient Temperature

with Power Applied ..........ccocrviinnnnns -55 to +125°C
Supply Voltage (VEg) to Ground . .=7.0 1o +0.5 V
Input Voltage (DC).....cccoevvinruiimiianeannnens VEg to +0.5 V
DC Voltage Applied

to Outputs During Programming ..........cccceeeennennn 22V
DC Voltage Applied

to Voco During Programming .....coeeevrenveenennennnes 16 V
DC Output Current.......co.cvvenivenvnennns -30 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. ’

OPERATING RANGES
Commercial (C) Devices

TOMPETALUIS ....oeeveeeiiiieeiireenirrreerieaens 0 to +75°C
Supply Voltage.........ccoeeeivniinieannns -5.46 to -4.94 V
10K Series
Military (M) Devices i
Temperature ...........ccoveevivieieinneeninns -55 to +125°C
Supply voltage ) ~5.72 to -4.68 V
100K Series
Commercial (C) Devices
TemMPerature .....c..ceeviiiiervnienininiinneneainns 0 to +85°C
Supply Voltage ........cceevvieerieinnnnininann. -5.7 to -4.2v

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

10K Series (Commercial)

Parameter Parameter
Symbols Description Test Conditions Min. Max. Units
TA=0°C -1000 -840
VoH Output HIGH Voltage TA=+25°C | -960 -810 myv
= 4+ 75° - -
. VIN = VIH (Max) OF VIL (Min) :: - 09705 c _1?2) — 176?5
VoL Output LOW Voltage TaA=+25°C | -1850 -1650 mVv
Loading is |JA=*+75°C | -1830 | 1625
5082 to -2.0V|TA=0°C -1020
VoHC Output HIGH Voltage Tao=+25°C | -980 mv
. T -
ViN - ViH Min) o VIL (Max) :2 — ;.705 c 2 BT
VoLc Output LOW Voltage Tao=+25°C -1630 mv
Ta=+75°C -1605
TA=0°C -1145 -840
ViH Input HIGH Voltage &“;’: ?at)ee d Input HIGH Voltago TA=+25°C | -1105 | -810 mv
TA=+75°C | -1045 -720
TA=0°C -1870 | -1490
viL Input LOW Voltage iamnoed Ioput LOW Vollage Ta=+25C | —1850 | ~1475 | mv
Ta=+75°C | -1830 | -1450
IIH Input HIGH Current VIN = ViH (Max) Ta=0°C ) 220 HA
i Input LOW Current VIN = VIL Min) Ta=0°C 170 HA
leg Power Supply. Current All Inputs and Outputs Open Ta=0"C -185 mA
TaA=+75°C | -200 mA

Table continues on following page.
Notes: See notes following Military DC characteristics table.




10K Series (Military)

Parameter Parameter
Symbols Description Test Conditions Min. Max. Units
v Output HIGH Voltage Ta=-85°C | -1070 | -860 mv
OH P 9 e S TA=+125°C | -860 | -650
v Output LOW Voltage T e ST Tam-58%0 1 -1900 | =169 | v
oL P 9 Loading is  |TA=+125°C | -1800 | —1570
v Output HIGH Voltage SO 10 -20V|Ta= 55| -10% v
OHC utpu 9 =V o v Ta=+125°C | 880 m
v Output LOW Voltage T e T Qe Ta=-58%C mLLILES g
oLe e 9 Ta=+1257C 1550
Guaranteed Input HIGH Ta=-55°C -1215 -860
Input HIGH Volt
Vi ey Voltage Voltage (Note 3) Ta=+125°C | 1005 | -650 mv
Guaranteed Input LOW i Ta =-55°C -1900 | -1515
i Input LOW Voltage Voltage (Note 3) Ta=+125°C | 1800 | —1a5 | "
by Input HIGH Current VIN = VIH (Max.) Ta=-55°C 250 HA
iL input LOW Current VIN = VIL (Min) Ta=~55°C 170 HA
! Power Supply Current All Inputs and Outputs Open Ta=-55C 180 mA
EE ower Supply puts puts Op Ta=+125°C | -180 mA
100K Series
Parameter Parameter
Symbols Description Test Conditions Min. Max. Units
VOH Output Voltage HIGH -1025 -880 my
VIN = VIH (Max) of VIL (Min.) o
VoL Output Voltage LOW Loading is -1810 | -1620 mvV
VOHC Output Voltage HIGH Vv = Vit s or Vi 50 Qto-20V ~1035 my
Volc Output Voltage LOW IN=YIH (Min) OF ¥IL (Max) ~1610 | mv
ViH Input Voltage HIGH &‘g?’gfed Input Voitage HIGH _1165 | -880 mv
ViL Input Voltage LOW &“;?":‘;)“d Input Voltage LOW -1810 | -1475 | mv
v input Current HIGH VIN = VIH (Max) 220 HA
I Input Current LOW VIN = VIL Min) 170 HA
lee Power Supply Current All Inputs and Outputs Open 190 mA
Notes: 1. G d with 4 se 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 and/or-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 ©. 1F l
MUST BE WILL BE v v H
STEADY STEADY ‘cco 'cc
- Output
MAY CHANGE  ILLBE fo _Pu 0p-04
FROMHTOL . plopio L 12 J. L
3 pF S50
[
e ——
M MAY CHANGE g&%ﬁm T IB' A HFIB'm PF
FROMLTOH  feomi ToM “EE J) 5 =
-2.00 V
DON'TCARE;  CHANGING: 2.1 pf
ANY CHANGE  STATE -s.2u.v | 2.01 pF
PERMITTED UNKNOWN el I
CENTER TC002811
DOES NOT LINE IS HIGH . e
APPLY !,'s’;i‘z‘s'l‘,iﬁ,z Notes: 1. All device test loads should be located within 2" of
device output pin. .
2. Decoupling of power supplies shoul be as close to
KS000010 device pins as possible.

3. Load capacitance includes all slfay and fixture
capacitance.

SWITCHING CHARACTERISTICS over operating range unless otherwise specified

10K Version 100K Version
COM'L MIL COM'L °
Parameter
No. Symbols Parameter Description Max. Max. Max. - Units
1 TAVQV Address Valid to Output Valid Access Time 15 20 15 ns
2 TGvaL Delay from Output Enable Valid to Output LOW 10 15 10 ns
3 TGvQv Delay from Output Enable Valid to Output Valid 10 15 10 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, 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 -0.8 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 . OOODOOOKK /
fg = P11 m VALID ADORESS VALID ARDRESS  KOKRKIRIKLRAXLL
| i"@ O] - ®
Pttt UALID OUTPUT UALID ouTRUT
g @ ®

WF020050
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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

® Power dissipation decreases with increasing tempera-
ture

® |Internally voltage compensated providing flat AC perfor-
mance
® Open emitter outputs (50 2 drive), wired-OR capability

GENERAL DESCRIPTION

The Am10P88 & Am100P88 (8192-words by 8-bits) are
Schottky array, ECL Programmable Read-Only Memories
(PROMSs).

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 (G & G2) output enables and an unterminated
emitter follower output capable of wired-OR bus connec-
tion.

BLOCK DIAGRAM
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PRODUCT SELECTOR GUIDE

Part Number Am10P88 Am100P88 '
Address Access
Time (ns) 15 ns 20 ns 15 ns
Operating
Range ¢ M c
Publication # Rev. Amendment
08112 A 70
2.15 {ssue Date; May 1986
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" CONNECTION DIAGRAM

Top View
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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 Optlon (if applicable)

C. Package Type

D. Temperature Range

E. Optional Processing

AM10PE8. —_ D T
E. OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

D. TEMPERATURE RANGE
C = Commercial (0 to +75°C)

C. PACKAGE TYPE
P = 28-Pin Plastic DIP (PD 028)
D =28-Pin Ceramic DIP (CD 028)

B. SPEED OPTION
Blank = 15 ns

A. DEVICE NUMBER/DESCRIPTION
Am10P88/Am100P88
8192x8 ECL Bipolar PROMs
Am10P88 = 10K Series
Am100P88 = 100K Series

‘

Valid Combinations

Valid Combinations list configurations planned to be

Valid Combinations - supported in volume for this device. Consult the local AMD
AM10P88 sales office to confirm availability of specific valid
DC, DCB, combinations, to check on newly released valid combinations,

AM100P88 PC, PCB and to obtain additional data on AMD's standard military

grade products.
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ORDERING INFORMATION
APL Froducts

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

AM10P88 /B X A

—L——E. LEAD FINISH

A= Hot Solder DIP

D. PACKAGE TYPE
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

Valid Combinations

valid Combinations - Valid Combinations list configurations planned to be
supported in volume for this device. Consult the local AMD

AM10PE8 /BXA sales office to confirm availability of specific valid
combinations or to check for newly released valid
combinations.

PIN DESCRIPTION
Ag-Ay2 Address inputs Enable =Gy * G2
The 13-bit field presented at the address inputs selects one —
of 8192 memory locations to be read from. Disable =G7 * Gz
Qp-Q3 Data OQutput Port =Gi+Gz
The outputs whose state represents the data read from the
selected memory locations. ~ Vec, Vecor Vecoz  Device Power Supply Pins

RN The most positive of the logic power supply pins.
G1, G2 Output Enable

Provides direct control of the Q-output buffers. Outputs Vee Device Power Supply Pin
disabled forces all outputs to Vor. The most negative of the logic power supply pins.
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ABSOLUTE MAXIMUM RATINGS
Storage Temperature ...........ccoveeveveruvenns -65 to +150°C
Ambient Temperature with

Power Applied......c.ccceenirnreninianiinencnns -55 to +125°C
VEge Pin Potential to Vge/Veco Pin . 70 Vto +05 V
Input Voltage (DC) ......coevvuienrirnrerernnennas VEg to +0.5 V
DC Voltage Applied to Outputs

During Programming .........ccoevveiiiinieniinnienieneees 22V
DG Voltage Applied to Vcco

During Programming ©......c..coveeiuieiiniinienriecncennianns 16V

Output Current
(DC HIGH Output)

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.

OPERATING RANGES
10K Series

Commercial (C) Devices
Temperature
Supply Voltage

........................................ 0 to +75°C
........................... -546 V to -494 V

Military (M) Devices

Temperature ........ccoeeevevieneeencrninenns -55 to +125°C
Supply Voltage ~-5.72 V to -4.68 V
100K Series
Commercial (C) Devices
TEMPErature ..........ccoecieececrnrenrnnmsiencnnnes 0 to +75°C
Supply Voltage .........cevvveiunniinnnicnne. -5.7Vto-42V

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 Vo= v o Vi -1025 | -880 mv
Vou Output Voltage LOW N HIH (Max) OFFIL Min) ) ) ading is —810 | ~1620 | mv _
VoHc Output Voltage HIGH Ve = Vi e or Vi 50 Q1o -20 V ~1035 mv
Voio Output Voltage LOW IN'=¥IH (Min,) OF ¥IL (Max) : ~1610 | mv
Vi input Voltage HIGH g}’oat?‘g;*" input Voltage HIGH -1165 | -880 mv
viL Input Voltage LOW &“gg"a‘f“ input Voltage LOW -1810 | -1475 | mv
hy tnput Current HIGH VIN = ViH(Max.) 220 HA
m Input Cusrent LOW Vin = Vit (Min) 170 BA
IEE Power Supply Current All Inputs and Outputs Open -220 mA

219




10K Serles (Commercial)

Parameter Parameter
Symbol Description Test Conditions Min. Max. Units
Ta=0°C ~1000 -840
VoH Output Voltage HIGH Ta=+25°C | -960 -B10 mv
V=V or Vi an TaA=+75°C | -000 | -720
v IN = VIH (Max) IL (Min.) TA=00 1870 | —1665 .
VoL Output Voltage LOW TaA=+25°C | —1850 | -1650 mv
Loading is TaA=+75°C | -1830 ~1625
5082 to ~2.0V|TA =0°C -1020
VoHe Output Voltage HIGH TA = +25°C -980 mv
Ta=+75°C -920
VIN= V| i Vi
IN ™ ViH (Min) Of VIL (Max.) Ta=0C 1645
VoLc Output Voltage LOW Ta=+25°C ~1630 mv
) Ta=+75°C -1605
Ta=0°C -1145 -840
Vin Input Voltage HIGH %’;f’;fed Input Voltage HIGH Ta=+25°C | —1105 | -810 mv
Ta=+75°C | -1045 -720
Ta=0°C -1870 -1490
viL fnput Voltage LOW iy e TA=+25°C | -1850 | -1476 |. mv
Ta=+75°C | 1830 | -1450
H Input Current HIGH VIN = VIH (Max) TA=0°C 220 MA
I Input Current LOW VIN = VIL (Min) Ta=0°C 170 HA
Ta=0°C -~ 265 mA
lge Power Supply Current (]
: All Inputs and Outputs Open TA=+75°C| -215 mA
10K Series (Miiitary) .
Parameter Parameter
Symbol Description Test Conditions Min. Max. Units
’ TA=-55°C | -1070 ~860
VoH Output Voltage HIGH A mv
v v or V. ) Ta=+125°C{ -860 -650
IN = VIH (Max.) IL {Min) TA=55C | —1900 | -1690
VoL Output Voltage LOW mv
Loading is [TA=+125°C| -1800 | -1570
5082 to ~2.0V[T, =—55°C | -109
VoHc Output Voltage HIGH A=-58 090 mv
Ta=+125°C| -880
VIN=VIH (Min) oF VIL (Max,) TA=-55C ~i570
Vi Output Voltage LOW mv
oLe uip 9 Ta=+125°C 1550
Guaranteed Input Voltage TA=-55°C | -1215 | -860
|
VIH nput Voltage HIGH HIGH (Note 3) - TaA= 7125°C 1005 To50 mVv
Guaranteed Input Voltage TA=-55°C | -1800 | -1515
A Input Voltage LOW v
- nedt Yotage LOW (Note 3) Ta=+125°C| -1800 [ -1395 i
Iy Input Current HIGH ViN = VIH (Max) Ta=-55°C 250 pA
Iy Input Current LOW VIN = VIL (Min) TA=-55°C 170 PA
Ta=-55°C -280 mA
| Power S Ci t All Input: d Outputs O
EE 'ower Supply Curren nputs and Outputs Open Tac T 1250 <230 -y

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

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

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

3. These are absolute voltages with respect to the device ground pin and include alt 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 CIRCUIT

KEY TO SWITCHING WAVEFORMS

.1 pr l WAVEFORM INPUTS
Yeco  Vec MusT B
A — A Output
2 12 Qp ~ 0, . m MAY CHANGE
13 FROMHTOL
3WpFgsa N )
<
. 8.1 uF T B.0LuF MAY CHANGE
UE R FROML TOH
-2.22 V0O
52 u.i_io-lﬂf' T e
PERMITTED
TC003591
Notes: 1. All_device test loads should be located M pedadd
within 2” of device output pin. -
2. Decoupling of power supplies should be
as close to device pins as possible.

OUTPUTS

WILL BE
STEADY

WILL BE
CHANGING
FROMHTOL

WILL BE
CHANG ING
FROML TOH

ENTER
LINE IS HIGH
IMPEDANCE
“OFF” STATE

3. Load capacitance includes all stray and
fixture capacitance.

SWITCHING CHARACTERISTICS over operating range unless otherwise specified

KS000010

10K .Version 100K Version
COM'L MIL COM'L
Parameter
No. Symbol Parameter Description Max. Max. Max. Units
1 TAvVQV Address Valid to Output Valid Access Time 15 20 15 ns
2 TGvVaL Delay from Output Enable Valid to Output LOW 10 15 10 ns
3 TGvQv Delay from Output Enable Valid to Output Valid 10 15 10 ns
4 TAQLQH 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 WAVEFORM

ADDRESS

" 000 00’000'
AR UALID ADDRESS - vaLn anoress X ORI
el VALID OUTPUT VALID OUTRUT
Gu G2

WF021630
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Am27812/13

Am27S12/13

2,048-Bit (512 x 4) Bipolar PROM

DISTINCTIVE CHARACTERISTICS

® High speed

® Highly reliable, ultra-fast programming Platinum-Silicide

fuses
® High programming yield

® Low-current PNP inputs

® Fast chip select

® High-current open-collector and three-state outputs

GENERAL DESCRIPTION

The Am27S12/13 (512 words by 4 bits) is a Schottky TTL

Programmable Read-Only Memory (PROM).

This device is available in both open-collector (Am27S12)
and three-state (Am27S13) 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 con-

version, or logic replacement. Easy word-depth expansion
is facilitated by an active LOW output enable (G).

BLOCK DIAGRAM

A —
A

7 D1 or 32
As ©o— rou

' A5 D>—{ DECODER Ir:

(34|:T

32 X 64

PROGRAMMABLE
ARRAY

| S | SR | S

A3 >

Az D_Lar“xs__f\

A | COLUN

R DO

DECODER —1/

4 — 1 of 16 MULTIPLEXERS

§ o>—d>

&

Q -] Q3
BD006400

PRODUCT SELECTOR GUIDE

Open-Collector
Part Number Am27S12A Am27S12
Three-State
Part Number Am27S13A Am27S13
Address
Access Time 30 ns 40 ns 50 ns 60 ns
Operating
Range C M C M
Publication # Rev. Amendment
03208 C /0
2.22 Issue_Date: May 1986




CONNECTION DIAGRAMS

DiPs*

a1 ~ 16 [ Ve
As[] 2 15 ] A
A [ JAs
] s[]a

As 12[Ja
Mg n[]a
A[]7 0 [Ja,
avo[]s o[ ]a;

CD000591

Top View

T r 2

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

Note: Pin 1 is marked for orientation.

Lz & o 2

CD000601

LOGIC SYMBOL

L

L g

Ao
Ay
Az
A3

Q O

[

LS000091
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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

M2751 A D c B

I—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 (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=30ns
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

Valid Combinations Valid Combinations list configurations planned to be

AM27512 supported in volume for this device. Consult the local AMD

DC, DCB, sales office to confirm availability of specific valid

AM27512A PC, PCB, combinations, to check on newly released combinations, and

AM27513 ,E.g ',;%% to obtain additional data on AMD's standard military grade
AM27S13A g 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 Optlon (if applicable)

C. Device Class

D. Package Type

E. Lead Finish

AM27512, A /B E

~

A .
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 Leadless Chip Carrier (CL 020)

C. DEVICE CLASS
/B=_Class B

B. SPEED OPTION
A=40 ns
Blank =60 ns

A. DEVICE NUMBER/DESCRIPTION
Am27512/13
2,048-Bit (512x 4) Bipolar PROM
Am27512 = Open-Collector
Am27513 = Three-State
Valid Combinations

Valid Combinations list configurations planned to be
Valid Combinations supported in volume for this device. Consult the local AMD
AM27812 sales office to confirm availability of specific valid
AM27S12A /BEA, /BFA, combinations or to check for newly released valid
AM27S13 /B2C combinations.
AM27S13A

PIN DESCRIPTION

Ag-Ag Address Inputs state and all three-state outputs to a floating or high-
The 9-bit field presented at the address inputs selects one impedance state.
of 512 memory locations to be read from. Enable =&

Qp-Q3 Data Output Port

The outputs whose state represents the data read from the Disable = G
selected memory locations. Vcc Device Power Supply ?in
G  Output Enable . The most positive of the logic power supply pins.
Provides direct control of the Q output three-state buffers. GND Device Power Supply Pin
Outputs disabled force all open-collector outputs to an OFF The most negative of the logic power supply pins.
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FUNCTIONAL DESCRIPTION
Applying the Am27S12 and Am27S13

The Am27512 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 PROMSs, is continuous-

ly 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 PROMSs.

CONDITIONAL TEST INPUTS
———

§ 6 7

i

SEI

]

MULTIPLEXER

Am74S181

lw

9, BRANCH
4 4 . 1
Do-a Do-3 Do
.} L] —_—
LOAD AmT4$161 ic cer Am748161 ¥e cev
COUNTER
_— —] ]
cP cp cp
[
cLocK o3 -3 G
1 1
l/ r Y y A 4

2/18 "‘4 2/13 WO‘I Am27812/13 PROHI AM27812/13 WO* [AMm27812/13 PM:] IAM27§12/13 PROM

ay, 4y £ 3" 4 4 4
/] %03 M3 Qo - Qo3 Qo3 Qo3
l”f 0’ ‘I//

OUTPUT BITS FOR DATA OR CONTROL

AF000241

Figure 1. Typical Application for Am27512/13
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature .........c.ccoceevuveennns -65 to +150°C
Ambient Temperature with

Power Applied........c..ccovvnvviniinniennne. .
Supply Voltage .........c.vivvivinniniiniinns
DC Voltage Applied to Outputs

(Except During Programming)...... -0.5 V to +Vgg Max.
DC Voltage Applied to Outputs

During Programming
Output Current into Outputs During

Programming (Max. Duration of 1 sec) ..
DC Input Voltage......cc.cceeverenienninnenn. -05Vto +55V
DC Input Current .........ccccvvveerennnnnn ~-30 mA 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.

OPERATING RANGES

Commercial (C) Devices
Temperature (TA)....
Supply Voltage.............

[T 0 to +75°C
seesrnaseans +475Vto +525 V

Military (M) Devices
Temperature (Tg).....c.vvvenes vevrereaiene. =55 to +125°C
Supply Voltage ......coevvvvevecnninnnns ..+45 Vto +55 V

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

Military Parts 100% tested at -55, 25, and 125°C

DC CHARACTERISTICS over operating range unless otherwise specified*

Parameter Parameter

Symbol Description Test Conditions Min. Max. Units
VoH (Note 1) Sgl‘tg‘;‘e“'GH ¥&C==v“.”ﬁ,"ar"s’).f -20 mA 24 Volts
VoL 3:,‘{;‘;;'—0"” ¥&C-=Vh|'::n'6r'?/lﬁ_= 16 mA 0.45 Volts
ViH Input HIGH Level S;f;;:‘?g:’ ;{;”l‘r“‘pl‘ft’g'fﬁ'og‘%’)" 20 Volts
viL Input LOW Level f;g;:'ﬁg;’ ;ﬂﬁ:;&?g'fﬁ'oéog 08 Volts
e gg;«tarkow Vee = Max,, ViN =045 V -0.250 mA
™ tput HIGH Voo =Max, Viy=27 V 25 pA
Isg (Note 1) Quiput Short Veg = Max., Vour = 0.0 V (Note 3) -20 -90 mA
e o o |
Vi {;‘gﬁ‘;gg'amp Ve = Min., iy =18 mA -1.2 Volts
m |gmee e | eer [ Co

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 Vce = 5.00 V., Ta =25°C ] 4 PF
Cout Output Capacitance VIN/VouT=20 V. @ f=1 MHz 8
Note: These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified where
p ce may be
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SWITCHING TEST CIRCUITS

320

Output ‘ Output

5@ pF S 620

TC003441

A. Output Load for all tests except
TGvVQZ

WAVEFORM INPUTS OUTPUTS
MUST BE WILL BE
STEADY STEADY
5.0 V
S WILL BE
1 WATWHANGE  cHanginG
FROMH TO L
320
mavcHaNGe  BLLLBE
FROML TOM
FROML TOM
SpF S62D
DONTCARE:  CHANGING:
ANY CHANGE  STATE
— PERMITTED UNKNOWN
TC003451 CENTER
DOES NOT LINE IS HIGH
APPLY IMPEDANCE
"OFF" STATE

KEY TO SWITCHING WAVEFORM

KS000010

*B. Output Load for TGVQZ

Notes: 1. All device test loads should be located within 2" of device output pin.
2. S4 is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests.

Sy 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
Address Valid to Output Valid 1 .
1 [TAVQV Access Time 30 40 50 60 ns
Delay from Output Enable Valid to
2 |TGvaz Output Hi-Z 20 25 25 30 ns
Delay from Output Enable Valid to
3 |TGvav Output Valid 20 25 25 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. 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 B under Switching Test Circuits.

*See the last page of this spec for Group A Subgroup Testing information.

SWITCHING WAVEFORMS

VALID ADDRESS );882(

KKK

bl 4 '0.0’0’0’0.0';:;:;:;( VALID OUTRUT ] Lo UALID OUTRUT >§<
G
WF021180
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GROUP A SUBGROUP TESTING

DC CHARACTERISTICS

Parameter
Symbol Subgroups
VOH 1,23
VoL 1,2, 3
VIH 1,2, 3
ViL 1,23
he 1,23
liH 1,2, 3
Isc 1,23
Icc 1,2, 3
lcex 1,2, 3

SWITCHING CHARACTERISTICS » : .

Parameter
No. : Symbol Subgroups
1 TAVQV 9, 10, 11
2 TGVQZ 9, 10, 11
3 TGVQV 9, 10, 11
$::;:stlonal 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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Am27S15

Am27S15

4096-Bit (512 x 8)

Bipolar PROM

with Output Data Latches

DISTINCTIVE CHARACTERISTICS

® On-chip data latches

® lLatched 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 microprogrammable 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 (Qop - Q7) will be
in a floating or high-impedance state.

BLOCK DIAGRAM

fg D_—T

M 1 BF 64

fs DO—— ROW

e DECODER A
Ay CO—

f3 [OO—

64 X 64
PROGRAMMABLE
ARRAY

P U

J UL TJT

O—i10or 8

Az
Ay COLUMN
Ap DECODER

B — 1 of 8 MULTIPLEXERS

N N A O
] 8-BIT OUTPUT LATCH
&1 o ot .
62 rm l}g
Op 0 © Q3 O O3 Qg O
BD006290
PRODUCT SELECTOR GUIDE
Part Number Am27S15
Address Access Time 60ns 90ns
Operating Range c . M
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CONNECTION DIAGRAM
Top View

Ve Ay Ay A T O 10 Q7 G G5 Q4 NC

O000nN0ANNan

M oP» 2N 01BN WD

"W 11

Ay Ag Mg A A7 A Qg G G2 Q) KC GNO
CD001011

Note: Pin 1 is marked for orientation. NC = No Connection.

LOGIC SYMBOL
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TR Ay Az Ay A Ag Ag Ay
1
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Qg 0 O; O3 Q4 Q5 Qg O
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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

AM27815 ) c B

‘——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 (PD 024)
D = 24-Pin Ceramic DIP (CD 024)

B. SPEED OPTION
Blank = 60 ns

A. DEVICE NUMBER/DESCRIPTION
Am27S15
4096-Bit (512 x 8) Bipolar PROM
. with Qutput Data Latches

Valid Combinations

Valid Combinations Valid Combinations list configurations planned to be
PC. PCB supported in volume for this device. Consult the local AMD
AM27S15 DC, DCB 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

AM27515

I~
@

‘L—E. LEAD FINISH

A= Hot Solder DIP

D. PACKAGE TYPE
J = 24-Pin Ceramic DIP (CD 024)

C. DEVICE CLASS
/B=Class B

B. SPEED OPTION

A. DEVICE NUMBER/DESCRIPTION
Am27515
4,096-Bit (512 x 8) Bipolar PROM
with Output Data Latches

Valid Combinations

Blank = 90 ns

Valid Combinations

Valid Combinations list configurations planned to be
supported in volume for this device. Consult the local AMD

AM27S15 | /BJA sales office to confirm availability of specific valid
combinations or to check for newly released valid
combinations. o
PIN DESCRIPTION
Ap-Ag Address Inputs Gy, G2 Output Enable

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.

Qp-Q7 Data Output Port

Parallel data output from the data latches. The disabled
state of these outputs is floating or high impedance.

Controls the state of the Q-output, three-state drivers in
conjunction with LO.
Vec 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.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature ~65 to +150°C
Ambient Temperature with
Power Applied
Supply Voltage
DC Voltage Applied to Outputs
(Except During Programming)
DC Voltage Applied to Outputs

.................................. -55 to +125°C
-05 Vi +70V

During Programming ..........ccoeviiiriveiiinininninnienns 21V
Output Current into Outputs During -
Programming (Max. Duration of 1 sec)............... 250 mA

DC Input Voltage........... TN -05Vto +55V
DC Input Current -30 mA 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.

OPERATING RANGES

Commercial (C) Devices
Temperature,Ta
Supply Voltage

.................................. ..0 to +75°C
+4.75 V to +5.25 V

Military (M) Devices
Temperature,Tg ~55 to +125°C
Supply Voltage........... e +45Vto +55 V

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

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

DC CHARACTERISTICS over operating range unless otherwise specified*

Parameter Parameter
Symbol Description Test Conditions Min. Typ. Max. | Units
. Vo = Min,, loy =~2.0 mA COM'L 2.7 Volts
VoH . Output HIGH Voltage VIN=Vin or Vi TIL 24 of
VoL Output LOW Voltage 5&0:‘,’“":‘{“&'?}'-: 16 mA 05 Volts
Guaranteed input logical HIGH
ViH Input HIGH Level voltage for all inputs (Note 3) 20 Volts
: Guaranteed input logical LOW COM'L 0.85 Volts
Vie Input Low Level voltage for alt inputs (Note 3) MIL 0.80 Volts
COM'L ~0.100
| | W t = .y =045 V mA
L nput LOW Curren Vee = Max, Viy=0.45 L o150
hH input HIGH Current Vec=Max, V=27 V 25 HA
I Output Short Circuit Voo =Max,, Voytr=0.0 V CoM'L -20 =70 mA
SC Current (Note 1) MIL -15 -65 )
Ali Inputs = GND CoM'L 175
! Po ly Curre mA
cc wer Supply Current Vee = Max. ML 165
\'7l Input Clamp Voltage Voo =Min, fiy=-18 mA -1.2 Volts
. Vee = Max,, =
Output Leakage Vo=45V 40
lcex Cu:l?ent 9 VGi=24 v A
VG, =04 V Vo=04 V —40
CIN Input Capacitance ViIN=20 V @ f=1 MHz (Note 2) 5 F
Cout Output Capacitance Vour =20 V@ f=1 MHz (Note 2) 8 P

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.




SWITCHING TEST CIRCUITS

xKn
Output

S0 pF $600 N

TC003442

A. Output Load for All AC Tests
Except TGVQZ

300 N
Output

5 pF 600 N

TC003730

B. Output Load for TGVQZ

Notes: 1. All device test loads should be located within 2" of device output pin.

2. Sq is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests.
S is closed for all other AC tests.

3. Load capacitance includes all stray and fixture capacntance‘

SWITCHING CHARACTERISTICS over operating range unless otherwise specified {Note 1)*

KEY TO SWITCHING WAVEFORMS

WAVEFORM

tE8E

INPUTS

MUST BE
STEADY

MAY CHANGE
FROMHTOL

MAY CHANGE
FROML TOH

OVTPUTS

WILL BE
STEADY

WILL BE
CHANGING
FROMHTOL

WILL BE
CHANGING
FROML TOH

CHANGING:

DON'T CARE;

ANY CHANGE  STATE

PERMITTED UNKNOWN
CENTER

DOES NOT LINE IS HIGH

APPLY IMPEDANCE
“OFF" STATE

KS000010

. 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 20 50 ns
. TG2LQZ Hi-Z (Note 2)
Delay from Output Enable Vahd to Output Valid
.3 TGvav (HIGH or LOW) ] 40 50 ns
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 '?i::zm Enable Valid to Latch Enable LOW Setup 40 50 ,n‘s
8 TLOLGX L.atch 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. TG1HQZ, 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.




SWITCHING WAVEFORM
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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
i 1,2, 3
IIH 1,2 3
Isc 1,23
Icc 1,2, 3
IcEX 1,2, 3

SWITCHING CHARACTERISTICS

Parameter
No. Symbol Subgroups
1 TAVQV 9, 10, 11
2 TeInaz 9, 10, 11
3 TGvav 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

$22::stlonal 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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Am27S18/19

256-Bit (32 x 8) Bipolar PROM

>

DISTINCTIVE CHARACTERISTICS %

~

® Ultra high speed ® |Low-current PNP inputs (_Iz
® Highly reliable, ultra-fast programming Platinum-Silicide ® High-current open collector and three-state outputs ©
fuses ® Fast chip select iy
©

® High-programming yield

GENERAL DESCRIPTION

The Am27818/19 (32-words by 8-bits) is a Schottky TTL microprogrammable controls, mapping functions, code con-
Programmable Read-Only Memory (PROM). versions, or logic replacements. Easy word depth expan-
sion is facilitated by an active LOW output enable (G).

This device is available in both open-collector (Am27S18)
and three-state (Am27S19) output versions. These outputs i o . . i
are compatible with low-power Schottky bus standards This device is also available in a low-power version
capable of satisfying the requirements of a variety of Am27L518/19.

BLOCK DIAGRAM

Ag >

A1 D, oF =2 _J\ 32 x 8

A2 D> Rou PROGRAMMABLE
Az >— peconer | V ARRAY

Asa O '

:
v

G Q1 G2 Q03 Q4 G QG5 &7

BDO06140
PRODUCT SELECTOR GUIDE

Open-Collector
Part Number 27S19SA 27S18A 27518 27LS18
Three-State
Part Number 27519SA 27519A 27519 27LS19
:gg;:?ﬂme 15ns |20 ns [25ns [ 35 ns | 40 ns | 50 ns | 55 ns [ 70 ns
Operating
Range Y M C M c M c M

Publication # Rev. Amendment
03209 D /0
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CONNECTION DIAGRAMS
Top View

DIPs*

P PR 22
rr K2z

C€D000521 CD000531

Note: Pin 1 is marked for orientation.

- *Also available in 16-pin flatpack. Connections identical to DIPs.

LOGIC SYMBOL

32 X 8 PROM

L

o 22222

Qg Gy 02 O3 O4 O Qs Q7

ERRERRR

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

AM27519 SA D

B
l——-————E. OPTIONAL PROCESSING

Blank = Standard processing
B8 = 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)
F = 16-Pin Flatpak (CF 016)
L = 20-Pin Ceramic Leadless Chip Carier (CL 020)

B. SPEED OPTION
See Product Selector Guide

A. DEVICE NUMBER/DESCRIPTION
Am27518/19
256-Bit (32 x 8) Bipolar PROM
Am27S518 = Open-Collector

Am27819 = Three-Sate ' Valid Combinations

Valid Combinations Valid Combinations list configurations planned to be
AM27518/19 supported in volume for this device. Consult the local AMD
AM27S18A/19A Eg. PD%BB’, sales. office to confirm availability of sp.ecific valid
g . combinations, to check on newly released combinations, and

AM27S19SA FC, FCB, : ™ " -
LC. LCB to obtain additional data on AMD's standard military grade

AM27LS18/19 » 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

AM27519 SA

I~
]
m

LE. 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

A. DEVICE NUMBER/DESCRIPTION
Am27518/19
256-Bit (32 x 8) Bipolar PROM
Am27S18 = Open-Collector
Am27519 = Three-State

Valid Combinations
AM27518/19
AM27S18A/19A /BEA,
/BFA,
AM27S19SA /B2C
AM27LS18/19

- B. SPEED OPTION
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

Ag-A4 Address Inputs
The 5-bit field presented at the address inputs selects one
of 32 memory locations to be read from.

Qp-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 Q output three-state buffers.
Outputs disabled forces all open-coliector outputs to an

OFF state and all three-state outputs to a floating or high-
impedance state.

Enable =G
Disable = G

Vec 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.
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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, Am27819 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
Ay A3 Az Ay Ay | 0; 050504 | 0302 Q4 O
00000]| 1100 001 1
0000 1] 1011|0100
0001 0{ 1010|0101
0001 1}1o001|0110|Q
001001000/ 0111 |8
©0 1041|0111 |1000|83
001 10| 0110/ 1001
mas 8o 0011170101 |[1to10]|3
010000100 /1011 |3
0100110011 |1100]|HMm
Yoo 01010 X Xx x X xxxxg
01011 XxxxXx/|xxxx
Cooe seLECT Ps 01100 | XX XX | XXxxXx|m
01101 XXXX | XXX X
A Asho 01 1 10| XXXX | XXX X
01 1 1 1| XX XX |Xxxx
Am2TS18 10000)| 1111|0000
a oR 1000111100001
I Am27S19 100 10 1100 00 1 1
= 1 0011|1101 ]|0010
a 10100| 1001|0110
il TR e 101011000 ]|01 11 g
1011010100101 [3d
. 101111011 ]0100
cove  cooe 11000l 0011/l1100/g
- AF000161 11001/ 00101]1101]|0
11010]0000 1111 |8
110110001 1}1110
111000101 |1010
111010100 /| 1011
111 10| 0110101001
1111101111000
AF000170




ABSOLUTE MAXIMUM RATINGS

Storage Temperature -65 to +150°C
Ambient Temperature with

Power Applied............. reererreer e, -55 to +125°C
Supply Voltage..........coveeviviinciniinnie. =05 V to +7.0 V
DC Voltage Applied to Outputs

(Except During Programming)....... ..~0.5 to +Vgg Max.
DC Voltage Applied to Outputs

During Programming
Output Current into Outputs During

Programming (Max. Duration of 1 sec.)............ 250 mA
DC Input Voltage -05Vtos55V
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.

OPERATING RANGES

Commercial (C) Devices
Temperature
Supply Voltage

Military (M) Devices*
Temperature
Supply Voltage

........................................ 0 to +75°C
+475 V to +5.25 V

.................................. -55 to +125°C
+45V to +55V

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

Military products 100% tested at —55°C, 25°C and

125°C.

DC CHARACTERISTICS over operating range unless otherwise specified*

Parameter Parameter
Symbol Description Test Conditions Min. Max. Units
VoH Output HIGH Vce = Min., loy=-2.0 mA '
(Note 1) Voltage VIN=VH or VjL 24 Volts
Output LOW Voo =Min, loL =16 mA
VoL Voltage Vecm Vi or U 0.45 Volts
Guaranteed input logical HIGH
ViH Input HIGH Level -voltage for all inputs (Note 2) 2.0 Volts
; Guaranteed input logical LOW '
ViL input LOW Level voltage for all inputs (Note 2) 08 Volts
e Icng;;ngow Voo =Max., ViN=045 V -0.:250 mA
I input HIGH Voo = Max., Vin=27 V 25 vA
Isc (Note 1) 8;:;‘:“;‘ g:r?;lm Ve = Max., Vout =0.0 V (Note 3) <20 -90 mA
278 115
Power Supply . - - Devices
Icc Current All inputs = GND, Vcg = Max. 2715 " mA
Devices
Input Clamp - Mi - -
Vi Voltage Vee Mm,, IN=-18 mA 1.2 Volts
Output Leakage Vee = Max. L Vo =Vcc 40
lcex Current V=24V Note 1 Vo=04V 40 HA

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 Vce =5.00 V., Ta=25°C 4 F
Cout Output Capacitance VIN/VouT =20 V. @ f=1 MHz 8 P

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 WAVEFORMS

WAVEFORM INPUTS ouTPUTS
MUST BE WILL BE
STEADY STEADY
S.0 Vv 5.8 V
!
81 S1 WILL BE
T st G,
320 300
out Noe  WILLBE
st outeut T uessesse S,
52 pF S 620 SpF S 620
M DON'T CARE; CHANGING;
ANYCHANGE  STATE
= = = = PERMITTED UNKNOWN
TC003440 TC003450 CENTER
M DOES NOT LINE IS HIGH
APPLY IMPEDANCE
“OFF" STATE
KS000010
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. Sy is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests.
Sy is closed for all other AC tests.

3. Load capacitance includes all stray and fixture capacitance.

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 TAVQV Address Valid to Output Valid Access Time ns
STD 40 50
Ls 55 70
SA 13 20
) ) A 20 25

2 TGVQZ Delay from Output Enable Valid to Output Hi-Z ns
STD 25 30
LS 40 50
SA - 13 20

‘ : A 20 25 )

3 TGvQv Detay from Output Enable Valid to Output Valid ns
STD . 25 30
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. 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 B under Switching Test Circuits.

*See the last page of this spec for Group A Subgroup Testing information.
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SWITCHING WAVEFORMS

ADDRESSES
o - P UALID ADDRESS X

gl )0‘0:0:0:0:0.0:0:0:{ VALID OUTPUT Hi-z VALID OUTPUT XE(
g
WF021160

GROUP A SUBGROUP TESTING

DC CHARACTERISTICS

Parameter )
Symbol Subgroups
VOH 1,23
VoL 1,28
VIH 1,2 3
ViL 1,23
IiL 1,2 3
IIH 1,2 3
Isc 1,23
Icc 1,2, 3
IcEX 1, 2,3

SWITCHING CHARACTERISTICS

No. Parameter Subgroups '
Symbol
TAVQV 9, 10, 11
TGVQZ 9, 10, 11
TGvVQV 9, 10, 11
_I;:z::stlonal 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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Am275180/27S181/PS181 Am275280/275281/PS281

Am27S180/27S5181/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 (Am275180)
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
microprogrammable controls, mapping functions, code con-

version, or logic replacement. Easy word-depth expansion
is facilitated by both active LOW (G¢ and Gp) and active
HIGH (G3 and Gg) output enables.

This device is also available in a 300-mil. lateral-center DIP
(Am275280/275281), as well as a power-switched three-
state version (Am27PS181/27PS281).

BLOCK DIAGRAM
Ag D
25 g P 64 X 128
7T OO
fs | ROM p PROGRAMMABLE
As | DFCOTER ARRAY
As D>
ROV 1 O R

ns 1 oF 18 '
A2 D o 8 - 1 of 16 MULTIPLEXERS
A

1 O peconer | V
fz

g/r*o—c

2B O—4 )

Gg/Ez —

Ga/Eq EO—

7

Qg 'Q; 0z QO3 04 Qs O O7

BD006301
*E nomenclature applies to the power-switched versions only (Am27PSXX).
PRODUCT SELECTOR GUIDE
Open-Collector Am27S180A, Am27S5180, - -
Part Number Am27S280A Am275280
Three-State Am27S181A, Am27S181, Am27PS181A, Am27PS181
Part Number Am27S281A Am27S281 Am27PS281A Am27PS281
#:::;ess Access 35 ns 50 ns 60 ns 80 ns 50 ns 65 ns 65 ns 75 ns
Operating
Range Cc M [} M o} M (o} M

Publication # - Rev. ‘Amendment
03182 C /0
2.44 Issue Date: May 1986




CONNECTION DIAGRAMS

Top View
DIP*

A ® ~ 24 Veo

As[]2 23 EI, A

asl]3 22[] As

A4 2] a

A s 201G,

A []e 191 16Gs

Al 8[Ja,

Al [ Ja,

[- Py K el ]as .

a, [0 15[ ] Qs

a; [ n [ ] Q.
a0 [T] 2 =N CD009561

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.

Note: Pin 1 is marked for orientation.

CD000821

LOGIC SYMBOL

EERERERR.

Ag A1 A2 A3 A4 Ag Ag Ay Ag Ag

BER.

Qo @y Q Q3 Q4 Qs Qg Qy

EERERRER

LS000191

*E nomenclature applies to AM27PS-power switched versions only.
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ORDERING .

INFORMATION (Cont'd.)

Am275180/27S181/27PS181
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)

A.

C. Package Type

D. Temperature Range
E. Optional Processing
F. Alternate Packaging

A D c

Option

B =S

L F. ALTERNATE PACKAGING OPTION

~S = 28-Pin Ceramic Leadless Chip
Carrier (CLT028)

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 (PD 024)
D = 24-Pin Ceramic DIP (CD 024)
L = 32-Pin Rectangular Ceramic Leadless Chip
Carrier (CLR032)

DEVICE NUMBER/DESCRIPTION

1024 x 8 Bipolar PROMs (600 mil)

Am27S180 = Open-Collector PROM
Am27S181 = Three-State PROM

B. SPEED OPTION
See Proquct Selector Guide

Am27PS181 = Power-Switched, Three-State PROM

Valid Combinations

AM275180

AM275180A

PC, PCB, DC,

AM275181

AM27S181A

DCB,
LC, LCB, LC-S
LCB-S

AM27PS181

Am27PS181A

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

AM27S181 A

I\
@
-

A

‘L——'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 (CLT028)

C. DEVICE CLASS
/B=_Class B

B. SPEED OPTION
See Product Selector Guide

A. DEVICE NUMBER/DESCRIPTION
1024 x 8 Bipolar PROMs (600 mil)
Am27S5180 = Open-Collector PROM
Am275181 = Three-State PROM
Am27PS181=Power-Switched, Three-State PROM

Valild Combinations

Valid Combinations Valid Combinations list configurations planned to be
AM27S180 supported in volume for this device. Consult the loca! AMD
AM275180A sales office to confirm availability of specific valid
AM27S181 /BJA, /BKA, combinations or to check for newly released valid
AM27S181A /BUC, /B3C, combinations.

AM27PS181
AM27PS181A
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ORDERING INFORMATION
Am275280/27S281/27PS281
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

A D c

Option
B )

F. ALTERNATE PACKAGING OPTION
~S = 28-Pin Ceramic Leadless Chip
Carrier {CLT028)

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 = 32-Pin Rectangular Ceramic Leadless Chip
Carrier (CLR032)

A. DEVICE NUMBER/DESCRIPTION

1024 x.8 Bipolar PROMs (300 mil}
Am27S280 = Open-Collector PROM
Am275281 = Three-State PROM

Valid Combinations

AM275280

AM27S280A

AM27S5281

PC, PCB, DC,
DCB,
LC, LCB,

AM27S281A

LC-S, LCB-S

AM27PS281

Am27PS281A

B. SPEED OPTION
See Product Selector Guide

- Am27PS281 = Power-Switched, Three-State 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, 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

AM275281 A

I~
|o
—

A

LEAD FINISH
A = Hot Solder DIP

D. PACKAGE TYPE
L = 24-Pin Ceramic DIP (CD3024)

C. DEVICE CLASS

/B=Class B

B. SPEED OPTION

A. DEVICE NUMBER/DESCRIPTION
.1024 x 8 Bipolar PROMs (300 mil)
Am27S280 = Open-Collector PROM
Am27S5281 = Three-State PROM

See Product Selector Guide

Am27PS281=Power-Switched, Three-State PROM‘

Valid Combinations

AM27S280
AM27S280A
AM275281
AM27S281A
AM27PS281
AM27PS281A

/BLA

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. R

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:

1.When the Am27PS181 and Am27PS281 are selected, a
current surge is placed on the Vg supply due to the power-
up feature. In order to minimize the effects of this current
transient, it is recommended that a 0.1uf ceramic capacitor
be connected from pin 24 to pin 12 at each device. (See
Figure 1.)

2. Address access time (TAVQV) 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 2B.)

2-49




ABSOLUTE MAXIMUM RATINGS

Storage Temperature ............cceveuvrunennnnes -65 to +150°C
Ambient Temperature with

Power Applied.......cccoceuimminiinnniinnnnn. ~55 to +125°C
Supply Voltage... -05Vto +70 V
DC Voltage Applied to Outputs

(Except During Programming)....... ~0.5 V to +Vcc Max.
DC Voltage Applied to Outputs

During Programming .......cccoevueienieniiiniinnieiennenes 21V
Output Current into Outputs During

Programming (Max. Duration of 1 sec) ............ 250 mA

DC Input Voltage.. .
DC Input Current .......ccoceviinninencnnnen,

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.

OPERATING RANGES

Commercial (C) Devices

Temperature, TA ....c.cvcvienicinenivicnienienenee 0 to +75°C

Supply Voltage........cocovenievinnnnns +4.75 V.to +5.25 V
Military (M) Devices*

Temperature, TG.....ccvivieuirinreiieaiine. -55 to +125°C

Supply Voltage................. eiireeen 45 V to +55 V

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

*Military product 100% tested at Tg = +25°C, +125°C,
and -55°C.

DC CHARACTERISTICS over operating range unless otherwise specified*

Parameter Parameter
Symbol Description Test Conditions Min. | Typ. Max, Units
Output HIGH Vee = Min,, loH =~-2.0 mA
VoH Voltage Vin = ViH or Vi_ 24 Volts
Output LOW Vce = Min,, lo. =16 mA
VoL Voltage ViN=ViH or V|, 0.50 Volts
Guaranteed input logical HIGH voltage for all
VIH Input HIGH Leve! inputs (Note 3) 20 Volts
Guaranteed input logical LOW voltage for all

ViL Input LOW Level inputs (Note 3) N 0.8 Volts
'R Input LOW Current Ve = Max, VN =0.45 V -0.250 mA
IiH Input HIGH Current Vce = Max, ViN=Vee 40 HA
1 Output Short- Vee = Max., Voyt =0.0 V coM'L -20 -90 mA
SC ; Circuit Current (Note 1) MIL -15 -90
Icc Power Supply Current All Inputs = GND 185 mA
Iccp Power-Down Supply Current E;=27V | Al other inputs = GND 80
] Input Clamp Voltage Vce =Min,, Iy=-18 mA -1.2 Volts
| Output Leakage Ve = Max. Vo =Vcc 40 A
‘CEX Current VT =24V Vo=04 V -40
CIN Input Capacitance ViN=20V @ f=1 MHz (Note 2) 4.0 F
Cout Output Capacitance Vour =20V @ f=1 MHz (Note 2) 8.0 P

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 lycc Current Surge without 0.1 uF Typical lycc Current Surge with 0.1 uF
(lvcc is Current Supplied by Voc Power Supply) (lycc is Current Supplied by Voo Power Supply)

+
3N 5t 2
H o
H E44
m§ ° "“§ [

120

110 l,\ 10

100 P~ 100
FIRL \\\ LR ‘\‘ //
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Figure 2A. TAVQV versus TEVAV Figure 2B. TEVQV versus TAVEV




SWITCHING TEST CIRCUITS

KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS OUTPUTS
MUST BE WILL BE
STEADY STEADY
S.a vV 5.0 V
i !
8 s1 WILL BE
: | L e G
300 20N .
t Output WILL BE
outet M e G,
50 pF S 6o SpF $622N
I M DON'T CARE; CHANGING;
ANY CHANGE STATE
3 - - - . PERMITTED UNKNOWN
TC003441 TC003452 CENTER
M DOES NOT LINE ISHIGH
APPLY IMPEDANCE
“OFF*“ STATE
Diagram 1. Output Load for all Diagram 2. Output Load for TGVQZ
Switching tests except KS000010
TGvQzZ
Notes: 1. All device test loads should be located within 2" of device output pin.
2. Sy is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests.
S4 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 Am27PS
Version Version
COM'L| MIL |COM'L| MIL
Parameter Parameter
No. Symbol Description Version | Max. | Max. | Max. | Max. | Units
A 35 50 50 65
1 TAVQV Address Valid to Output Valid Access Time ns
STD 60 80 65 75
2 Tavaz Delay from Output Enable Valid to Output Hi-Z A st %0 2 % S
- n
TEVQZ Y P P STD a0 | 50 | 35 | 45
TGvQv A 25 30 65 75
3 Delay f O le Valid t tput Vali
TEVQV ay from Output Enable Valid to Qutput Valid ) e 0 ) 5 ns
Power-Switched Address Valid to Output Valid A 65 75
4 TAVGV1 Access Time (Am27PS Versions only) 5 50 1 0 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 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.

SWITCHING WAVEFORM

TAVEY

ADDRESS
fg ~ Ag

OUTP!
G - 07

JEVARY

XX

VALID ADDRESS

VALID OUTPUT D

Hi=Z

j/ VALID ompwm

Gg/E3, GasEy
G1/E], G2/Ea

7 N I@

X

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
liL 1,23
IIH 1,2, 3
Isc 1,2, 3
Icc 1,2, 3
lcco* 1,2 3
lcex 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 _I;:r;::stlonal 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.

*Power-switched versions only (Am27PSXXX)
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Am275184/185/PS185

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

microprogrammable 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
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Open-Collector
port Number 275184A 275184
Three-State
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Operating
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Note: Pin 1 is marked for orientation.
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Q3 Pl

LS002410

*E nomenclature applies only to Am27PS power-switched versions.
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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

F. Alternate Packaging Option

A D (o] B

-S

L F. ALTERNATE PACKAGING OPTION

-8 = 28-Pin Ceramic Leadless Chip
Carrier (CLT028)

E. OPTIONAL PROCESSING
Blank = Standard processing
B = Bumn-in

D. TEMPERATURE RANGE
C = Commercial (0 to +75°C)

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)

A. DEVICE NUMBER/DESCRIPTION

Am27S5184/185/P5185

8,192-Bit (2,048 x 4) Bipolar PROM
Am275184 = Open-Collector Version
Am275185 = Three-State Version
Am27PS185 = Power-Switched Version
Am27L5185 = Low-Power Version

Valid Combinations

AM275184

PC, PCB, DC

AM275184A

DCB, FC,

AM275185

FCB, LC, LCB,
LC-S, LCB-S

AM275185A

AM27PS185

PC, PCB, DC,
DCB, LC, LCB,

AM27LS185

LC-S, LCB-S

B. SPEED OPTION
See Product Selector Guide

Valid Combinations

Valid Combinations list configurations planned to be
supported in volume for this device. Consuit 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.




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 packagse, 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

AM275185 A /B A

. LE. LEAD FINISH

A = Hot Solder DIP
C = Gold

<

D. 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 (CLR0O28)
3 = 28-Pin Square Leadless Chip Carrier (CLT028)

C. DEVICE CLASS
/B=Class B

B. SPEED OPTION
See Product Selector Guide

A. DEVICE NUMBER/DESCRIPTION
Am275184/185/PS185

8,192-Bit (2,048 x 4) Bipolar PROM

Am27S5184 = Open-Collector Version

Am278185 = Three-State Version

Am27PS185=Power-Switched Version

Am27L5185 = Low-Power Version

- Valid Combinations

Valid Combinations Valid Combinations list configurations planned to be
AM275184 supported in volume for this device. Consult the local AMD
AM27S184A ' sales office to confirm availability of specific valid
AM27S185 /BVA, /BYC, combinations or to check for newly released valid
AM27S185A /BUC, /B3C, combinations.

AM27PS185
AM27L.5185




PIN DESCRIPTION .

Ag-A4 Address Inputs . and all three-state outputs to a floating or high-impedance
The 11-bit field presented at the address inputs selects one state.
of 2,048 memory locations to be read from. Enable = G/E*
Qo-Q3 Data Output Port Disable = G/E*
The outputs whose state represents the data read from the
selected memory locations. . Vcc Device Power Supply Pin

GE*  Output Enable The most positive of the logic power supply pins.

Provides direct control of the Q-output buffers. Outputs GND Device Power Supply Pin
disabled forces all open-collector outputs to an OFF state The most negative of the logic power supply pins.

-

FUNCTIONAL DESCRIPTION . When the Am27PS185 is selected by a low level on CS, a

current surge is placed on the V¢g supply due to the power-

Power Switching up feature. In order to minimize the effects of this current
The Am27PS185 is a power switched device. When the chip is transient, it is recommended that a 0.1 uf ceramic capacitor
selected, important internal currents increase from small idling be connected from pin 18 to pin 9 at each device. (See
or standby values to their larger selected values. This transi- Figure 1.)

tion occurs very rapidly, meaning that access times from the

powered-down state are only slightly slower than from the 2. Address access time (TAVQV1) can be optimized if a chip
powered-up state. Deselected, lgg is reduced to half its full enable set-up time (TEVAV) of greater than 25 ns is
operating amount. Dus to this unique featurs, there are special observed. Negative set-up times on chip enable (TE-
considerations which should be followed in order to optimize VAV=t0) should be avoided. (For typical and worse case
performance: characteristics see Figures 2A and 2B.)

*E Nomenclature applies only to Am27PS power-switched versions.
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES

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

Ambient Temperature with Temperature ....... [P crereerennrnians, 0 t0 +75°C
Power Applied........ovcoevererenrinrnennencnns -55 to +125°C Supply Voltage .........cc.cccevvenanee +4.75 Vto +5.25 V

Supply Voltage .........c.coeeviiiniiniiianiinns -05Vto +70 V

Military (M) Devices

DC Voltage Applied to Outputs o +125°
(Except During Programming).......~0.5 V to +Vcc Max. ;ﬁ?;;’?;:lgé; """"""" S va 55?/ t?o +152 : 3

DC Voltage Applied to Outputs T o ’
During Programmin . [T 21V

Output %urre?\t mtol Ogutputs Dunng Operating ranges define those limits between which the
Programming (Max. Duration of 1 sec) ............ 250 mA functionality of the device is guaranteed.

DC Input Voltage.................. viieiienn.=05 Vto +55 V *Military product 100% tested at Te = +25°C, +125°C,

DC Input Current ..........veveienvenininnnns -30 mA to +5 mA and -IYSSE‘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 Ve = Min,, IoH =-2.0 mA
n Voltage VIN =V or ViL 24 Volts
Output LOW Ve = Min, oL =16 mA
VoL Voltage VIiN=Vi4 or Vi 0.50 Volts
Guaranteed input logical HIGH '
VIH Input HIGH Level voltage for all inputs (Note 2) 20 Volts
Guaranteed input logical LOW
ViL Input LOW Level voltage for all inputs (Note 2) R Volts
m et LOW VoG = Max,, Vin =045 V -0250 | mA
| |
™ Cput HIGH Vo = Max., ViN = Vce 40 vA
Output Short Ve = Max. STD, LS devices -20 -90
Isc (Note 1) | Gircui Current VouT =0.0 V (Note 3) PS devices 15 90 mA
lec Power Supply All inputs = GND STD, PS devices 150 mA
Current Vee = Max. LS devices 125
Vi ot gg'a"‘p VoG = Min,, Iy =-18 mA ; -12 | Voits
Output Leakage Vce = Max. Vo =Vcc 40
lcex Current VG=24V Vo=04 V —40 HA
CiIN Input Capacitance ViIN=20V @ f=1 MHz (Note 4) 5.0
pF
Cout 8:;‘;‘:;@06 VouT=20 V @ f=1 MHz (Note 4) 8.0

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 lycc Current Surge without 0.1 uF Typical lycc Current Surge without 0.1 uF
(lvcc is Current Supplied by Vcc Power Supply) (lycc is Current Supplied by Voc Power Supply)
] 3 1
5| g’
i zp
'“'§ 0 "“§ 0
120
110 ,,\ 10
1: — , y ’: —~— s
} X ] } N 7
R e~ HE: S 7
1 60 \\ 1 60 .
Q 50 Q 50 +
_g 1 _g 40 I
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Figure 1. Igc Current
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Figure 2A. TAVQV vs TEVAV (Am27PS191/291) Figure 2B. TEVQV vs TAVEV




SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORMS

Vee o_o/o—_-_ WAVEFORM INPUTS ouTPUTS

=]
< Ry
> MUST BE WILL BE
S0 STEADY STEADY
OUTPUT i
. L MaY crance . BILLEE
< FROMHTOL
> Ry FROMH TOL
CLI i» 800
4
= = May cHance  WLLEE
TC000171 FROML TOH  FromL TOM

Notes: 1. TAVQV is tested with switch Sq closed and Ci = 50 pF.
2. For open-collector outputs, TGVQZ and TGVQYV are tested
with Sy closed to the 1.5 V output level. Ci = 50 pF.
3. For three-state outputs, TGVQZ is tested with C__ = 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. TGVQV is
tested with C = 5 pF. HIGH to high-impedance tests are
made to an output steady state HIGH voltage -0.5 V with Sy
open; LOW to high-impedance tests are made to the steady :
state LOW +0.5 V level with S closed. KS000010

DON'T CARE; CHANGING;
ANY CHANGE STATE
PERMITTED UNKNOWN

CENTER
DOES NOT LINE IS HIGH
APPLY IMPEDANCE

“OFF"STATE

~ESE

SWITCHING CHARACTERISTICS over operating range unless otherwise specified*

27S Version | 27PS Verslon
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 TAVQV Address Valid to Output Valid Access Time STD 50 55 50 55 ns
Ls 60 65
A 25 30

2 TGvQZ 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

s | Tavan | R e A oo™ ™ |5 % w1 ™

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. TGVQZ is measured at steady state HIGH output voltage -0.5 V and steady state LOW output voltage +05 V output levels.

*See the last page of this spec for Group A Subgroup Testing information.

SWITCHING WAVEFORMS

TAVEY | TEVAY

Sg“_"%?o XX URLID ADDRESS

gl VALID OUTPUT | D—ti=Z Y vaLID outPuT W

2]
)

WF021620
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DC CHARACTERISTICS

Parameter
Symbol Subgroups
VoH 1,2 3
VoL 1,23
VIH 1,2 8
ViL 1,2, 3
L 1, 2, 3
IH 1,2, 3
Isc 1,2, 3
Icc 1, 2,3
lcex 1,2, 3

GROUP A SUBGROUP TESTING

SWITCHING CHARACTERISTICS

Parameter
No. Symbol Subgroups
1 TAVQV 9, 10, 11
2 TGVQZ 9, 10, 11
i 3 TGvav 9, 10, 11.
4 TAVQV1 9, 10, 11
5 :_::::stlonal 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. : :




Am27S190/27S191/PS191/LS191
Am27S290/27S291/PS291/LS291

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 (G7) and active HIGH (G>
TTL Programmable Read-Only Memory (PROM). and Gg) output enables.

This device is available in both open-collector (Am27S190) i L, . ., .

and three-state (Am27S191) output versions. These out- This device is also avaﬂab]g in 300-rp|l, Iatf;ral_ center DI'P
puts are compatible with low-power Schottky bus standards (Am275290/275291). Addltlonglly, this device is offered in
capable of satisfying the requirements of a variety of a low-power, three-state version, the‘ Am27LS191 and
microprogrammable 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

Ale ,
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A7 >~ . row PROGRAMMABLE
A [ DECODER i ARRAY
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A4 >—
B 1V VT )
Az o>
1 oF 18 __I\
22 51 coLun B — 1 of 16 MULTIPLEXERS
1 ] pecoper | V
Ra D

Gg Q1 02 G3 04 Q5 Qg G7
BD006340

v

*E nomenclature applies to the power-switched versions only (Am27PSXXX).

PRODUCT SELECTOR GUIDE

Open-Collector - Am27S190A, Am275190, - - -

Part Number Am27S290A Am275290

Three-State Am275191SA, Am275191A, Am275191, Am27LS191*%, Am27PS191A, Am27PS191,
Part Number Am27S291SA Am275291A Am275291 Am27LS291* Am27PS291A Am27PS291
Address Access

Time (ns) 20 30 35 50 50 65 35 45 50 65 65 75
Operating Range C M C M C M [¢] M C M C M

*Advance Information applies only to "SA" version.

Publication # Rev. me! n
02121 [+] /0
2.63 Issue Date: May 1986
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CONNECTION DIAGRAMS

Top View
DIP*

A O 24[Jveg

Ag[]2 23[J Ag

As]s 22 [JAg ~
A4 210 Ay N
A5 20§ N
A e 19 []G, "
a7 18] Gg :
Age 17y w
Qp[]e 16 [Jag o
oJo 15[Jas o
a1 u[Jos

GND [ 12 18] Q; Do0sS10

CD000391

*Also offered in a 300-mil DIP and a 24-pin
Flatpack. Connections are identical to those
listed here for the 600-mil DIP.

Note: Pin 1 is marked for orientation.

LOGIC SYMBOL

L

Ag A1 Ag Ag Ag Ag Ag A7 Ag Ag Aqg
—Gi/E"
—] G /Eg"
L Ga/Ea'

Qo Oy Q2 Q3 Q4 Qs Qg Qy

NEERERN

LS000031

*E nomenclature applies to the power-switched versions only (Am27PSXXX).
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ORDERING INFORMATION (Cont'd.)
(Am27S190/275191/27PS191/27LS191)
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

B. Speed Option (if applicable)

C. Package Type

D. Temperature Range

E. Optional Processing

F. Alternate Packaging Option

AM27S190 A D c B =3

\_ F. ALTERNATE PACKAGING OPTION

-8 = 28-Pin Ceramic Leadless Chip
Carrier (CLT028)

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 (PD 024)
D = 24-Pin Ceramic DIP (CD 024)
L = 32-Pin Rectangular Ceramic Leadless Chip
Carrier (CLRO32)

B. SPEED OPTION
See Product Selector Guide

A. DEVICE NUMBER/DESCRIPTION
2048 x 8 Bipolar PROMs (600 mil)
Am275190 = Open-Collector PROM
Am275191 = 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
AM275190 supported in volume for this device. Consult the local AMD
AM27S190A sales office to confirm availability of specific valid
AM27S191 combinations, to check on newly released combinations, and
AM275191A Fe, Pos. to obtain additional data on AMD's standard military grade
AM27S191SA LG, LCB, products. '

AM27PS191 LGS, LCB-S
AM27PS191A
AM27LS191A
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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

SA i:3 J

L—E, LEAD FINISH

A. DEVICE NUMBER/DESCRIPTION
2048 x 8 Bipolar PROMs (600 mil)
Am275190 = Open-Collector PROM
Am275191 = Three-State PROM

Am27PS191=Power-Switched, Three-State PROM
Am27LS191 = Low-Power, Three-State PROM

Valid Combinations

AM27S180

AM27S190A

AM278191

AM278191A

/BJA, /BKA,

AM27S191SA

/BUC, /B3C

AM27PS191

AM27PS191A

AM27LS191A

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 (CLT028)

C. DEVICE CLASS
/B =Class B

B. SPEED OPTION
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.
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ORDERING INFORMATION
(Am27S5290/275291/27PS291/27LS291)
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

B. Speed Option (if applicable)
C. Package Type

D. Temperature Range

E. Optional Processing

AM275290 A P c B

L——E, OPTIONAL PROCESSING

Blank = Standard processing
8 = 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)

B. SPEED OPTION
See Product Selector Guide

A. DEVICE NUMBER/DESCRIPTION
2048 x 8 Bipolar PROMs (300 mil)
Am275290 = Open-Collector PROM
Am27S291 = Three-State PROM
Am27PS291 = Power-Switched, Three-State PROM
Am27LS291 = Low-Power, Three-State PROM

Valid Combinations Valid Combinations

AM275290 ) Valid Combinations list configurations planned to be
AM27S290A supported in volume for this device. Consult the local AMD
AM275291 } sales office to confirm availability of specific valid
AM27S291A PC. PCB. combinations, to check on newly released combinations, and
AM27S291SA DC, DCB to obtain additional data on AMD's standard military grade
AM27PS291 products.

AM27PS291A

AM27LS291A
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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

AM275291 SA /B, L A

LE. LEAD FINISH

A = Hot Solder DIP

D. PACKAGE TYPE
L = 24-Pin Ceramic DIP (CD3024)

C. DEVICE CLASS
/B =Class B

B. SPEED OPTION
See Product Selector Guide

A. DEVICE NUMBER/DESCRIPTION
2048 x 8 Bipolar PROMs (300 mil)
Am275290 = Open-Collector PROM
Am278291 = Three-State PROM
Am27PS291=Power-Switched, Three-State PROM
Am27L5291 = Low-Power, Three-State PROM

Valid Combinations Valid Combinations

AM27S290 Valid Combinations list configurations planned to be
AM275290A supported in volume for this device. Consult the local AMD
AM275291 sales office to confirm availability -of specific valid
AM27S291A JBLA comtl;im:.tions or to check for newly released valid
AMP7S2015A combinations.

AM27PS291

AM27PS291A

AM27LS291A
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PIN DESCRIPTION

Ap-A19 Address Inputs
The 11-bit field presented at the address inputs selects one
of 2048 memory locations to be read from.

Qg-Q7 Data Output Port
The outputs whose state represents the data read from the
selected memory locations.

Gy, Gz, G3  Output Enable
Provides direct control of the Q-output buffers. Outputs
disabled forces all open-collector outputs to an ""OFF" state

and all three-state outputs to a floating or high-impedance
state.

Enable =Gy «Gp « G3
Disable =Gy + Gz «Gg
=Gy + G—2 + G3
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
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:

-

.When the Am27PS191 and Am27PS291 are selected, a
current surge is placed on the Vg supply due to the power-
up feature. in order to minimize the effects of this current
transient, it is recommended that a 0.1uf ceramic capacitor
be connected from pin 24 to pin 12 at each device. (See
Figure 1.)

Address access time (TAVQV) 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.)

2-69




ABSOLUTE MAXIMUM RATINGS

Storage Temperature .............ceeerenniiennes -65 to +150°C
Ambient Temperature with
Power Applied

=55 to +125°C

Supply Voltage .......civvivevienirecreniinnnnns -05Vto+70V
DC Voltage Applied to Outputs

(Except During Programming)....... ~-0.5 V to +Vgo Max.
DC Voltage Applied to Outputs

During Programming ........cceeeeveriiuniinmenininenniees, 21V
Qutput Current into Outputs During )

Programming (Max. Duration of 1 sec) ............ 250 mA
DC Input Voltage.........ccocvvvivreniennnnns -05Vto +55V
DC Input Current .........ccevvvnirnniinnnans -30 mA 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.

OPERATING RANGES

Commercial (C) Devices

Temperature, TA.....oveevviiiniiiieiiniieinenn, 0 to +70°C

Supply Voltage ..........c.cceuvenvinnens +475 V to +5.25 V
Military (M) Devices*

Temperature, TC......coemeviriirninniinniins -55 to +125°C

Supply Voltage ..........ceervviuirenninnns +45Vto +55V

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

*Military product 100% tested at Tg = 25°C, 125°C, and
-55°C. . :

DC CHARACTERISTICS over operating range unless otherwise specified*

Parameter Parameter
Symbol Description Test Conditions Min. Typ. Max. Units
Output HIGH Ve = Min,, IoH =-2.0 mA
VoH (Note 1) Voltage VIN = ViH or Vi 24 Volts
Output LOW Vce = Min, loL = 16 mA
VoL Voltage VIN=VH or VL 0.50 Voits
Guaranteed input logical HIGH
ViH Input HIGH Level voltage for all Inputs (Note 3) 20 Volts
Guaranteed input logical LOW
Vit Input LOW Level voltage for all inputs (Note 3) 0.8 Volts
e {Zput LOW Veg = Max., Viy = 0.45 V —0250 | mA
Iy Zput HIGH Ve = Max., Vin = Veo 40 7y
' Output Short-Circuit Vog = Max., Voyt =0.0 V COM'L -20 -90 mA
SC Current (Note 1) MiL -15 -90
. 27S Devices 185
lcc Power Supply Current All inputs = GND, Vcg = Max. 27LS 90
Devices mA
lccp Power Down
(27PS Devices All inputs = GND 80
Only) Supply Current
v {mggglamp Vg = Min,, Iy =-18 mA -1.2 Volts
| Output Leakage Vee = Max. Vo =Vcc 40 uA
CEX Current V& =24 V Vo=04 V —40
CinN Input Capacitance VIN=20V @ f=1 MHz (Note 2) 4.0
pF
Gout 8:;‘;‘&3"06 VouT=20 V @ =1 MHz (Note 2) ; 8.0

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 lycc Current Surge without 0.1 uF Typical lyce Current Surge without 0.1 uF
(lvce Is Current Supplied by Vcc Power Supply) (lyce is Current Supplied by Voc Power Supply)
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Figure 1. Icc Current
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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 WILL BE
STEADY STEADY

Vee o—o/

S MAY CHANGE  WILLBE
CHANGING
R, —m FROMHTOL ~ CHANGING
300 2
WILL BE
ouTPUT MAY CHANGE
I weseesss s,
@ .
. 600 2
DON'TCARE;  CHANGING;
ANY CHANGE  STATE
= = PERMITTED UNKNOWN
' TC000171 ) - centen
DOES NOT LINE ISHIGH
APPLY IMPEDANCE
“OFF" STATE
KS000010

SWITCHING CHARACTERISTICS over operating range unless otherwise specified*

Am27S Version| Am27PS Version
COM'L| MIL COM'L MIL
Parameter Parameter
No. Symbol Description Version Max. | Max. Max. Max. Units
SA* 20 30
1 TAVQV Address Valid to Output Vaiid Access Time A 35 50 50 65 ns
STD 50 65 65 75
LS 35 45
SA* 15 20
2 Tavaz Delay from Output Enable Vald to Output Hi-Z A 25 30 25 30 ns
TEVQZ STD 25 30 35 45
i LS 20 25
SA* 15 20
3 Tavav Delay from Output Enable Valid to Output Valid A 25 80 65 7% ns
TEVQV : STD 25 30 80 920
LS 20 25
Power-Switched Address Valid to Output Valid A 65 75
4 TAVQV1 Access Time (Am27PS Versions only) STD 80 90 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.
2. TGVQZ is measured at steady state HIGH output voltage -0.5 V and steady state LOW output voltage +0.5 V output levels.
3. TAVQV is tested with switch Sy closed and C_ =50 pF.
4. TGVQV is tested with C_ = 50 pF to the 1.5 V level; Sy is open for high impedance to HIGH tests and closed for high impedance to LOW
tests. TGVQZ is tested with C = 5 pF. HIGH to high impedance tests are made with Sq open to an output voltage of steady state HIGH
-0.5 V with Sy open; LOW-to-high impedance tests are made to the steady state LOW +0.5 V level with S¢ closed.

SWITCHING WAVEFORMS

TAVEY ‘ [ TEVAY
ADDRESS
fa - Aig ( VALID ADDRESS
OUTPUTS \\ Hi-Z |74 W
G - O7 M( VALID OUTPUT » VALID OUTPUT
) ~@-|
fil X X
Gl

WF021570

*See the last page of this spec for Group A Subgroup Testing information.

*Advance Information
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DC CHARACTERISTICS

GROUP A SUBGROUP TESTING

Parameter Parameter
Symbol Subgroups Symbol Subgroups
VoH 1,2, 3 IiH 1,2 3
VoL 1, 2, 3 Isc 1,23
VIH 1,23 Icc 1,2 3
ViL 1,23 IcEX 1,2 3
I 1,2, 3 lccp”® 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

i:ztcstlonal 7.8

*Power-switched versions only (Am27PSXXX).

MILITARY BURN-IN

Military burn-in is in accordance with the current revnsnon 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

Am27S

20/21

1,024-Bit (256 x 4) Bipolar PROM

DISTINCTIVE CHA

® High speed

® Highly reliable, ultra-fast programming Platinum-Silicide
fuses :

® High programming yield

RACTERISTICS

® Low-current PNP inputs
® High-current open-collector and three-state outputs
® Fast chip select

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 (Gy and G3) output enables.

BLOCK DIAGRAM .

A7 o
Nl ) P;EG:ni:RBLE
fs D> - /|
As [—| DECODER ARRAY
O Ry Jd 4
93 o S
Ap D—‘ 1 ©OF 18 _J\
A [ COLUMN 4 — 1 of 16 MULTIPLEXERS
Ag DECODER | V/

28—
Gz2 »

ay G2 Q3
BD006390

PRODUCT SELECTOR GUIDE

Open-Collector
Part Number 27S20A 27S20
Three-State
Part Number 27S21A 27821
Address Access
Time 30 ns 40 ns 45 ns 60 ns
Operating
Range c M c M
Publication # Rev, Amendment
03206 C [
2.74 Issue Date: May 1986




CONNECTION DIAGRAMS

DIPs*

~C® ~ ] vec
s s
~ s MakA
L] LJskr
LYm (] 2] q,
M e n{] q,
Lym b w[] a,
oo s o] a

CDO0D571

Top View

*Also available in 16-Pin Flatpack. Connections identical to DIPs. -
‘ Note: Pin 1 is marked for orientation. -

LOGIC SYMBOL

LS000081
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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

AM27S20, A D T
o 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)
L = 20-Pin Ceramic Leadless Chip Carrier
(CL 020)

B. SPEED OPTION

A=30 ns
~ Blank =45 ns
A. DEVICE NUMBER/DESCRIPTION'
Am27820/21
1,024-Bit (256 x 4) Bipolar PROM
Am27S20 = Open-Collector
Am27S21 = Three-State
Valid Combinations
Valid Combinations X . . . .
27520 Valid Combinations list configurations planned to be
supported in volume for this device. Consult the local AMD
AM27520A E’g- ng- sales office to confirm availability of specific valid
AM27821 LC. LCB' combinations, to check on newly released combinations, and
AM27521A 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

AM27520 A

I~
o

| 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)

C. DEVICE CLASS
/B=Class B

B. SPEED OPTION

A =40 ns
Blank =60 ns
A. DEVICE NUMBER/DESCRIPTION
Am27520/21
1,024-Bit (256 x 4) Bipolar PROM
Am27S20 = Open-Collector
Am27S821 = Three-State
Valid Combinations Valid Combinations
AM27520 Valid Combinations list configurations planned to be
AM27S20A /BEA, /BFA ) supported in volume for this device. Consult the local AMD
AM27S521 /B2C . sales office to confirm availability of specific valid
AM27S21A combinations or to check for newly released valid

combinations.
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PiN DESCRIPTION

Ag-Az Address Inputs (Inputs)
The 8-bit field presented at the address inputs selects one
of 256 memory locations to be read from.

Qg-Q3 Data Output Port (Outputs)
The output whose state represents the data read from the
selected memory locations.

Gy, G2 Output Enable
Provides direct control of the Q output buffers. Outputs
disabled force all open-collector outputs to an OFF state

and all three-state outputs to a floating or high-impedance
state.

Enable = G1* G2
Disable = G1-Gz
=Gy +Gp
Vecc 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 Am27S20 and Am27S21

Typical application of the Am27520 and Am27S21 is shown
below. The Am27520 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 Ag — A7 inputs of the mapping ROM array. The instruction
is mapped into a 12-bit address space with each PROM output

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 Gy input of the Am27520/21
such that when the Gy input is HIGH, the outputs of the
PROMs are either HIGH in the case of the Am27520 or in the
three-state mode in the case of the Am27S21. In both cases
the Gg 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

Ao
A
A2
mna:cﬁgg Az Q,
OF CODE Ay Amz7S20/21 a,
As Q,
A 9
Ay
&
G
L—1o,
—ti ﬁo D'
Ay Dz
Ay D:
4 % Oy Am2010
M amarszom &' o5 von |2 HicROPROGRAM
As Dg ADDRESS
As Qg 0,
Ay D'
[ o
r & Oy
= Oy
[
L—»,
Ay
Az
A3 Qp
M pmarsaozn O
As Q,
Ag Qg
A7
&
&
AF000231
Figure 1. Microprogramming Instruction Mapping
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' ABSOLUTE MAXIMUM RATINGS

Storage Temperature ...........ceeveuvvierinnnnn ~65 to +150°C
Ambient Temperature with

Power Applied......cccoviiiiriiiiinininiiennas -55 to +125°C
Supply Voltage..........cccoceeieiiiiniinninnnen -05Vito +70V
DC Voltage Applied to Outputs

(Except During Programming)....... -0.5 V to +Vgo Max.
DC Voltage Applied to Outputs

During Programming ..... T s 21V
Output Current into Outputs During

Programming (Max. Duration of 1 secC) ............ 250 mA
DC Input Voltage.............. e -05Vto +55 V
DC Input Current.......ccoceevveieceninennns =30 mA 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.

OPERATING RANGES
Commercial (C) Devices

Temperature (TA)ccovvieiiivineriniiieennieinans 0 to +75°C

Supply Voltage...........cveenvrnnnnes +4.75 Vto +5.25 V
Military (M) Devices*

Temperature (TQ).......ooeunt ereereereaan, -55 to +125°C

Supply Voltage.......... hererierereeaes +45Vto +55V

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

*Military products 100% tested at -55°C, 25°C, and 125°C.

DC CHARACTERISTICS over operating range unless otherwise specified*

Parameter Parameter
Symbol Description Test Conditions Min. Max. Units
Output HIGH Ve = Min,, Ioy =-2.0 mA
VoH (Note 1) Voltage Vin=Vix or Vi 24 Volts
Output LOW Ve = Min,, loL = 16 mA
VoL Voltage ViN=ViH or Vi 0.45 Volts
Guaranteed input logical HIGH
Vi Input HIGH Level voltage for all inputs (Note 2) 20 Volts
Guaranteed input logical LOW
ViL Input LOW Leve! . voltage for all inputs (Note 2) X 0.8 Volts
i g’&_":;n'zow Voo = Max., Viy=0.45 V -0.250 mA
M iput HIGH Vog = Max., Vin =27 V 25 uA
lsc (Note 1) Quiput Short Vee = Max., Vout = 0.0V (Note 3) —20 | -e0 mA
Power Supply All inputs = GND,
lcc Current Vee = Max. i 130 mA
\' c‘cx;l\t]a‘gglamp Vgg =Min, Iiy=-18 mA -1.2 Volts
Output Leakage Veg = Max,, Vo=Vcc
IcEX Current VG =24V (Note 1) Vo=04 V A

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.

P A

*

. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second.
. 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 Vce =5.00 V., Tp=25°C 4 oF
Cout Qutput Capacitance VIN/VouT=20 V. @ f=1 MHz 8




SWITCHING TEST CIRCUITS - KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS ouTPuTS
. MUST BE wiLL BE
5.0V s.0V STEADY STEADY
l
S1 - S1 maycuane  SILLOE
FROMMTOL  FroMHTOL
328 : 3282
WILL BE
output Output _W erifbresird CHANGING |
]:SB pF g E2B . :[5 pF Gop M DON'TCARE:  CHANGING;
ANY CHANGE  STATE
PERMITTED UNKNOWN
= = < ' < CENTER s
TC003460 TC003470 M posswoT  UINE S o
"OFF STATE
KS000010
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. S is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests.
Sy 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 Access Time 30 40 45 60 ns
2 TGvVQZ Delay from Output Enable Valid to Output Hi-Z 20 25 20 30 ns
3 TGvQvV 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. 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
B under Switching Test Circuits.

*See the last page of this spec for Group A Subgroup Testing information.

SWITCHING WAVEFORMS

ADDRESS  \XXXX7
Ag — Az N KX UALID ADDRESS _ W
UTPUTS  \XXXXXXXXXXS \ Hi-Z V
ST X 00000’00000.0.0’ (X vLio ourpur vaLio outrur XY
® ©)
G +G3

WF021170
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GROUP A SUBGROUP TESTING

DC CHARACTERISTICS ,

Parameter
Symbol Subgroups
Vor 1,2 3
VoL 1,2, 3
VIH 1,2, 3
ViL 1,2, 3
WL 1,23
liH 1,2, 3
Isc 1,2, 3
lcc 1,23
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
;::;:;mnal 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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“Am27S25

4096-Bit (512 x 8) Bipolar Registered PROM
With Preset and Clear Inputs

_Am27S25

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

e Buffered common Preset (PS) and Clear (CR) inputs

® Slim, 24-pin, 300-mil lateral center package occupies
approximately 1/3 the board space required by standard
discrete PROM and register

e 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 pipelined 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 (Qp - Q7) will be in a floating or
high-impedance state.

BLOCK DIAGRAM
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PRODUCT SELECTOR GUIDE
Part Number Am27525SA Am27525A Am27525

Address Set-up Time (ns) 25

30 30 35 50 55

Clock-to-Ouput Delay (ns) 12

15 - 20 25 27 30

Operating Range [

M C M [¢] M
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CONNECTION DIAGRAMS

) Top View
2 R
Ay L]
A “
L} -]
Ay U
Ay x
ne "~
ay o
. 9 L)
§F i §stas
CD001021 CD000632
Ay —— e 24 Voo
ye— - —— ——————— Ag
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[ —b —————— 3
Ay —————o p—————— TR ALTERNATE
Ay ————— ——3; PACKAGE
Ay ————— K
Ay =] = ——— X'/
Qy ————— q4
[———\-=°"\..| ————— Q4
Q ————— — q,
GND c——————{12 B/ 0y
CD008011

CD008022

Note: Pin 1 is marked for orientation.

LOGIC SYMBOL
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AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is

ORDERING INFORMATION (Cont'd)
Standard Products

formed by a combination of: A. Device Number

AM27

B. Speed Option (if applicable)

C. Package Type
D. Temperature Range
E. Optlonal Processing

F. Alternate Packaging Option

~-S

—L— F. ALTERNATE PACKAGING OPTION

-8 = 28-Pin Ceramic Leadless Chip
Carrier (CLTOZB)

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)

7525 sA o < B
A. DEVICE NUMBER/DESCRIPTION
Am27525
Valld Combinations
AM27S25 DC, DCB, PG,
AM27S25A PCB, LC, LCB,
AM27S255A LGS, LCB-S

4096-Bit (512 x 8) Bipolar Registered PROM with Preset and Clear Inputs

B. SPEED OPTION
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 stanfiard 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

AM27525 SA Y

fd
X

A

. -L———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 (CLT028) .

C. DEVICE CLASS
/B =Class 8

. SPEED OPTION
See Product Selector Guide

A. DEVICE NUMBER/DESCRIPTION
Am27825 _— —
4096-Bit (512 x B) Bipolar Registered PROM with Preset and Clear Inputs

Valid Combinations

Valid Combinations . Valid Combinations list' configurations planned to be
ry supported in volume for this device. Consult the local AMD
m27825 R . b ier .
Am3TS25A /BKA, /BLA, sales office to confirm availability of specific valid

/BUC, /B3C combinations or to check for newly released valid
Am275255A combinations. -
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PIN DESCRIPTION

Ag-Ag 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 CP.

Qp-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 Q, output three-state drivers,
independent of CP.

Gs Synchronous Output Enable
Controls the state of the Qn output three-state drivers, in
conjunction with CP. 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.

PS Asynchronous Preset
Control pin used to force the state of the output data
registers HIGH, independent of CP. 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 CP. This can be used to
generate a condition for system interrupt or initialization.

Vec 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.

FUNCTIONAL DESCRIPTION

When V¢ power is first applied, the synchronous enable (Gg)
flip-flop will be in the set condition causing the outputs
(Qo - Q7) to be in'the OFF or high-impedance state. Reading
data is accomplished by first applying the binary word address
to the address inputs (Ag-Ag) and a logic LOW to the
synchronous enable (Gg). 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
(Qo - Q7). If Gg 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

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 Am27525 has buffered Asynchronous Preset (PS) and
Clear (CR) 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.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature ...........ccoeiueeeneennennns -65 to +150°C
Ambient Temperature with
Power Applied............... e -55 to +125°C
Supply Voltage .......ccoeeeeiveiniineenerinennnns -0.5 to +7.0 V.
DC Voltage Applied to Outputs
(Except During Programming)
DC Voltage Applied to Outputs
During Programming
Output Current into Outputs During
Programming (Max. Duration of 1 sec) ..
DC Input Voltage X X
DC Input Current......... [T N -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.

OPERATING RANGES

Commercial (C) Devices
Temperature, Ta
Supply Voltage.................. .

Military (M) Devices®
Temperature, Tg -55°C to +125°C
Supply Voltage............... e +45to +55 V

....... 0 to +75°C
......... +4.75 to +5.25 V

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

*Military products 100% tested at -55°C, 25°C, and 125°C.

DC CHARACTERISTICS over operating range unless otherwise specified*

Parameter Parameter
Symbol Description Test Conditions Min. Max. Units
VoH 8::&:; HIGH x&c:vl\:gnéf I(\)I?L- -20 mA 24 Volts
o [ [l o | v
Vin Input HIGH Level ?O‘:f;gg‘?gf a‘{;"i‘:“pﬁifﬁ'c,g'ﬁ;‘ 20 Volts
ViL Input LOW Level g;gggt?gg ;H%ﬁ;b‘:sgi?ﬁu'ao‘# 0.8 Voits
e “input LOW Ve = Max, Viy =045 V -0.250 mA
IiH };‘3,‘:},,,'?"’“ Vee = Max., ViN=Vce 40 HA
Isc Quiput Shont Ve = Max., Vout =00 V (Note 2) —20 -0 mA
lec Fower Supply All inputs = GND, Vog = Max. 185 mA
v {}‘Q‘tﬁgﬁ'a’“” Voo = Min., fiy=-18 mA -12 Volts
IcEX Currany 2420 ¥§°- by :g : Z,icv _4400 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

cap ce 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 VoG =5.00 V., Ta =25°C 5 oF
CouT Output Capacitance VIN/VouT=20 V. @ f=1 MHz 12

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

5.8 Vv s.2 vV
3 l
8y S1
320 320
Output Output
Isa pF SEoR Is pF 620
TC003441 TC003451

B. Output Load for TGVQZ and
TKHQZ

A. Output Load for all tests
except TGVQZ and TKHQZ

Notes: 1. All device test loads should be located within 2" of device output pin.
2. Sy is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests.
S, 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 ~ WILLBE
FROMHTOL  CHANGING
FROMHTOL
 MAY CHANGE  WILLEBE
FROML TOH  CHANGING
FROML TOH
DON'TCARE:  CHANGING:
ANY CHANGE  STATE
PERMITTED UNKNOWN
CENTER
DOES NOT UINE IS HIGH
APPLY IMPEDANCE
“OFF" STATE
KS000010




SWITCHING CHARACTERISTICS over operating range unless otherwise specified* (Note 1)

JEDEC Am27S25SA | Am27S25A | Am27S25
Parameter Parameter )
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
'L 0 0
2 TKHAX Address to K HIGH Hold Time com ° ns
MiL 0 0 0
3 | TkHave Delay from K HIGH to Output Valid, for comL) 4 | 12 20 2 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) L 0 % 20 ns
Asynchronous Output Enable LOW to COM'L 20 25 35
5 |TaLav Output Valid (HIGH or LOW) ML %5 2 5 ns
Asynchronous Output Enable HIGH to CcoM'L 20 25 35
6 TGHQZ Output Hi-Z (See Note 2) MIL 25 30 45 ns
' 10 . 15
7 TGSVKH G3 to K HIGH Setup Time comL 10 ns
MIL 10 10 15
8 TKHGSX GS to K HIGH Hold Time coML 0 S 5 ns
MIL 0 5 5
Delay from K HIGH to Output Valid, for COM'L 20 25 35
9 TkHQv2 initially HI-Z outputs MIL 25 30 45 ns
Delay from K HIGH to Output Hi-Z COM'L 20 25 35
10 TKHQZ (See Note 2) ML 25 3 5 ns
41 | TPSLQV Delay from PS or TR LOW CoM'L 20 20 25 ns
TCRLQV to Output Valid (HIGH or LOW) MiL 25 25 30
12 | TPSHKH Asynchronous PS or CR COML| 15 20 20 ns
TCRHKH Recovery Time MIL 20 25 25
13 | TPSLPSH Asynchronous PS or TR COML| 15 20 20 ns
TCRLCRH Pulse Width (LOW) MIL 20 26 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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SWITCHING WAVEFORMS

KRR R R KKK
D e e et i et et

HI-Z
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OUTPUT ENABLE @
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Diagram A. Using Asynchronous Enable
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CLOCK @ 4
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QUTPUTS . K HI-Z
g - Q7 VALID OUTPUT ) ﬁ‘l‘%&r
5 @)y oke—©E)— ®
OUTPUT ENABLE ;‘ \
s
WF021140

Diagram B. Using Synchronous Enable

e S S\ S
@ - o
TR oo > Aoress
- @ )
Qp ~ Q7 VALID OUTPUT VALID OUTPUT &Jﬁ#g‘,
[ Ehe
TRaE I
WF021150

Diagram C. Using Asynchronous PRESET or CLEAR
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GROUP A SUBGROUP TESTING

DC CHARACTERISTICS

Parameter
Symbol Subgroups
VOH 1,23
VoL 1,2, 3
ViH 1,2,3
viL . 1, 2,3
IR 1,2, 3
IR 1,23
Isc 1,2, 3
lcc 1,2, 8
lcex 1,2, 8

SWITCHING CHARACTERISTICS

R Parameter

No. . Symbol Subgroups
1 TAVKH 9, 10, 11

TKHAX 9, 10, 11
3 TKHQV1 9, 10, 11
‘ TKHKL | g 10, 1
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
12 TeSHKH | g 0, 1
IR

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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Am27S827

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 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. B

Upon power-up the outputs (Qg — Q7) will be in a floating or
high-impedance state.

BLOCK DIAGRAM

fa CDO—

A7 DO— or 64

fs O— ROW
P DEconER:>
f >—f
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64 X 64
PROGRAMMABLE
ARRAY

g 80 0 0 40 300

fl2 O—{10er 8
Ay >—] COLUMN
Ay [=>-— DECODER| |/

] 8 - 1 of 8 MULTIPLEXERS

N O O I

x D>— >0 &

8-BIT EDGE-TRIGGERED REGISTER

G G 03 0

o 0 O
BD006181

PRODUCT SELECTOR GUIDE

Part Number

Address Setup Time

Clock-to-Output
Delay

Operating Range
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CONNECTION DIAGRAMS

Top View
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Note: Pin 1 is marked for orientation.

LOGIC SYMBOL

s

s Ao Ay Az A3 A Ag Ag A7 Ay

1|

LS000131

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

Am27827 - o] 8

l—-—E. OPTIONAL PROCESSING

Blank = Standard Processing
B = Burn-in

D. TEMPERATURE RANGE
C = Commercial (0 to -f75°C)

C. PACKAGE TYPE
D = 22-Pin Ceramic DIP (CD 022)

B. SPEED OPTION
Blank = 55 ns setup/27 ns clock-to-output

A. DEVICE NUMBER/DESCRIPTION
Am27S27
4,096-Bit (512x 8) Bipolar Registered PROM

Valid Combinations

Valid Combinations Valid Combinations list configurations planned to supported in
volume for this device. Consult the local AMD sales office to
Am27S27 DC, DCB N oo s L
m2r. il confirm availability of specific 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 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
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

. L——E. LEAD FINISH

A = Hot Solder DIP

D. PACKAGE TYPE
K = 24-Pin Flatpack (CFM024)

C. DEVICE CLASS
/B=Class B

B. SPEED OPTION
Blank = 65 ns setup/30 ns clock-to-output

A..DEVICE NUMBER/DESCRIPTION
Am27827
4,096-Bit (512 x 8) Bipolar Registered PROM

CPL Products

. N c ’
_L———E. CPL STATUS

C =CPL Certified

D. TEMPERATURE RANGE
M = Military (-55 to +125°C)

C. PACKAGE TYPE
/D = 22-Pin Ceramic DIP (CD 022)

B. SPEED OPTION
Blank = 65 ns setup/30 ns clock-to-output

A. DEVICE NUMBER/DESCRIPTION (include revision letter)
Am27S27
4,096-Bit (512 x 8) Bipolar Registered PROM

v inati
Valid Combinations alid Combinations

Valid Combinations list configurations planned to ‘be

: supported in volume for this device. Consult the local AMD
AM27827 /BKA sales office to confirm availability of specific valid
combinations or to check. for newly released valid
combinatiqns. .

AM27827 /DMC

~roO|ruo>»
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PIN DESCRIPTION

Ag-Ag 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.

Qp-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 Q output three-state drivers
independent of K.

GS Synchronous Output Enable )
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.

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

When Vg power is first applied, the synchronous enable (Gg)
flip-flop will be in the set condition causing the outputs,
Qp - Q7, 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, Ag - Ag, and a logic LOW to the synchronous
output enable, Gg. 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

also LOW, stored data will appear on the outputs, Qg - Q7. If
Gg 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.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature -65 to +150°C
Ambient Temperature with
Power Applied
Supply Voltage .
DC Voltage Applied to Outputs
(Except During Programming)
DC Voltage Applied to Outputs

.................................. -55 to +125°C
-05Vto+70V

During Programming .......c.cocvvmiiirininiierenieceniennes 21V
Output Current into Outputs During

Programming (Max Duration of 1 sec)............. 250 mA
DC Input Voltage........cceeervnnivenniinnnnns -05Vto +55V

DC input Current

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.

OPERATING

Commercial (C) Devices
Temperature (TA)....cccevveriereiienincrarenae ...0 to +75°C
Supply Voltage +475 V to +525 V

Military (M) Devices*
Temperature (Tc)
Supply Voitage

RANGES

............................. -55 to +125°C
............................ +45Vto +55 V
Operating ranges define those limits between which the
functionality of the device is guaranteed.

*Military product 100% tested at -55°C, 25°C, and
125°C.

DC‘ CHARACTERISTICS over operating range unless otherwise specified*

Parameter Parameter

Symbol Description Test Conditions Min. Max. Units
Vo 3:&;;;; HIGH xﬁ‘c:vbmn&lw_- -2.0 mA 24 Volts
VoL Voo, Low VeoT Min. 10 = 16 mA 050 Volts
ViH Input HIGH Level S’;}g;z‘?:f ;Hﬂz;gg‘iﬁoglgs‘ 2.0‘ Volts
vie nput LOW Level B R ot oy 08 | Vois
e nput LOW Voo = Max., Viy =0.45 V —0250 | ma
I {Tiput HIGH Voo =Max, Vin=27 V 25 uA
I {put HIGH VoG = Max,, Viy=55 V 10 mA
R o
T | ™
Vi e Slamp Voo = Min., Iy =-18 mA -12 [ voits
foex Qi 224900 V24 v T N

0= 0. .

Notes: 1. Typical limits are at Vcc=5.0 V and Ta =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 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.

Parameter Parameter '
Symbol Description Test Conditions Typ. Units
CiN Input Capacitance Ve =500 V., Ta=25°C . 5 - F
Cout Output Capacitance VIN/VouT =20 V. @ f=1 MHz 12 P
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SWITCHING TEST CIRCUITS KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS QUTPUTS
MUST BE WILL BE
STEADY STEADY
S50V 5.8 V
i !
S1 S1 ) WILL BE
T e Sidhe
300 320 ' :
. WILL BE
s o T s e,
50 pF $ E0D SpF $620 '
:[ M DON'T CARE: CHANGING;
ANY CHANGE STATE
- —3 - — PERMITTED UNKNOWN
TC003440 TC003450 ce
M DOES NOT LINE IS HIGH
APPLY IMPEDANCE
“OFF* STATE
. KS000010
A. Output Load for all tests except B. Output Load for TGVQZ and
TGVQZand TKHQZ TKHQZ

Notes: 1. All device test loads should be located within 2" of device output pin.

2. Sy is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests.
Sq is closed for all other AC tests. ’

3. Load capacitance includes all stray and fixture capacitance.

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 ] ns
Delay from K HIGH to Output Valid, for
S TKHQV1 initially active outputs (HIGH or LOW) 27 30 ns
TKHKL ’
4 TKLKH K Pulse Width (HIGH or LOW) 30 40 ns
Asynchronous Output Enable LOW to
5 TaLv Output Valid (HIGH or LOW) 40 . ns
Asynchronous Qutput Enable HIGH to
6 TaHQZ Output High Z (see Notes 2) 30 : 40 ns
TGSVKH GS to K HIGH Setup Time 25 30 ns
TKHGSX GS to K HIGH Hold Time 0 0 ns
Delay from K HIGH to Qutput Valid, for
9 TKHQv2 initially Hi-Z outputs 35 . ns
Delay from K HIGH to Output Hi-Z
10 TKHQZ (see Notes 2) 35 45 ns

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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GROUP A SUBGROUP TESTING

DC CHARACTERISTICS

Parameter .
Symbol Subgroups
VoH 1,2, 8
VoL 1,28
VIH 1,2, 3
ViL 1,2, 3
i 1,2, 8
H 1,2, 8
I 1,23
lsc 1,28
Icc 1,2, 8
Icex 1,2 3

SWITCHING CHARACTERISTICS

Parameter
No. Symbol Subgroups
1 TAVKH 9, 10, 11
2 TKHAX 9, 10, 11
3 TKHQV1 9, 10, 11
4 $&:j‘<(|:' 9, 10, 11
5 TGLQV 9, 10, 11
6 TGHQZ 9, 10, 11
7 TGSVKH g, 10, 11 : -
8 TKHGSX 9, 10, 11
9 TKHQV2 9, 10, 11
10 TKHQZ 9, 10, 11

_I;::tcshonal 7.8
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Am27S28/27S29

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

& High programming vyield

GENERAL DESCRIPTION

The Am27S28/29 (512-words by 8-bits) is a Schottky TTL are compatible with low-power Schottky bus standards
Programmable Read-Only Memory (PROM). capable of satisfying the requirements of a variety of

. microprogrammable controls, mapping functions, code con-
This device is available in both open collector (Am27S28)  version, or logic replacement. Easy word depth expansion
and three-state (Am27529) output versions. These outputs is facilitated by an active LOW (G) output enable.

FUNCTIONAL BLOCK DIAGRAM
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CONNECTION DIAGRAMS*

Top View
: - 8
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*Also offered in 20-pin Flatpack. Connections are identical to those listed here.
Note: Pin 1 is marked for orientation.

LOGIC SYMBOL

AERERE RN

Ao Ay A2 Az Ay As Ag A7 Ag

—=la 612 X 8 PROM

Qp 9, Q; Q3 G, G5 G5 Qy

RERRERE

Vcc/ = Power Supply
GND/ = Ground

LS000141

Chip-Pak is a trademark of Advanced Micro Devices, Inc.
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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 Optlon (if applicable)

C. Package Type

D. Temperature Range

E. Optlonal Processing

AM27S28 A B L T '
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 (PD 020)
D = 20-Pin Ceramic DIP (CD 020)
L = 20-Pin Ceramic Leadless Chip
Carrier (CL 020)

B. SPEED OPTION
A=35ns
Blank = 55 ns

A. DEVICE NUMBER/DESCRIPTION
512 x 8 Bipolar PROMs
Am27S28 = Open Collector
Am27S29 = Three State

Valid Combinations
Valid Combinations

FYTT - Valid Combinations list configurations planned to be

supported in volume for this device. Consult the local AMD
AM27S528A Sy B%% sales office to confirm availability of specific combinations, to
AM27529 LC, LCB | check on newly released valid combinations, and to obtain
AM27S29A 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 Optlon (if applicable)
C. Device Class

D. Package Type

E. Lead Finish

AM27S29 . A /B R

|— E. LEAD FINISH
A =Hot Solder DIP
C =Gold

D. PACKAGE TYPE
R = 20-Pin Ceramic DIP (CD 020)
8 = 20-Pin Ceramic Flatpack (CF 020)
2 = 20-Pin Ceramic Leadless Chip
Carrier (CL 020)

C. DEVICE CLASS
/B=Class B

A. DEVICE NUMBER/DESCRIPTION
512x 8 Bipolar PROMs
Am27S28 = Open Collector
Am27S29 = Three State

Valid Combinations
AM27528
AM27S28A /BRA, /BSA
AM27529 /B2C
AM27S29A

B. SPEED OPTION
A=45 ns
Blank =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

Ag~-Ag Address (Inputs)
The 9-bit field presented at the address inputs selects one
of 512 memory locations to be read from.

" Qg~Qz 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 stats,

and all three-state oufputs toa 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.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature .................. PIVTOTON —-65 to +150°C
Ambient Temperature with

Power Applied........ccoveeieeiiniinniiannnnns -55 to +125°C
Supply Voltage.........covvenviiininininnes -05Vto +70 V
DC Voltage Applied to Outputs

(Except During Programming)...... -0.5 V to +Vpe Max.
DC Voltage Applied to Outputs

During Programming ........c.ccevveiievinninieienirianninns 21V
Output Current into Outputs During

Programming (Max. Duration of 1 sec) ............ 250 mA

DC Input Voltage..... . civiienn. =05V to +55 V
DC Input Current .......c..coveiveeinnennens ~30 mA 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. ) :

OPERATING RANGES*

Commercial (C) Devices
Temperature, Ta
Supply Voltage ........cccceenvianiinnns

Military (M) Devices
Temperature, TC.....covvvervrniiiiniinennens -55 to +125°C
Supply Voltage ........coveneiiriveninnanes +45Vto +55V

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

*Military product 100% tested at -55°C, 25°C, and 125°C.

DC CHARACTERISTICS over operating range unless otherwise specified®

Parameter Parameter
Symbol Description Test Conditions Min. Typ. Max. Units
Output HIGH Vee = Min,, lgy =-2.0 mA
VoH (Note 1) Voltage VIN=ViH or V)L 24 Volts
Qutput LOW Vce = Min, lo =16 mA
VoL Voltage VIN=V|H or V| 0.50 Volts
Guaranteed input logical HIGH -
VIH Input HIGH Level voltage for all inputs (Note 2) 20 Volts
Guaranteed input logical LOW
ViL Input LOW Level voltage for all inputs (Note 2) 08 Volts
w Obut LOW Ve = Max., Viy =045 V -0.250 mA
™ tnput HIGH Voo =Max, ViN=27 V 25 vA
Isc (Note 1) Qutput Shart Vee = Max., Vout = 0.0 V (Note 3) -20 -0 mA
Power Supply All inputs = GND
lcc Current Vec=Max. 160 mA
v mggcelamp Ve = Min, Iin=~18 mA _12 Volts
o Vo =Vcc 40
utput Leakage Vce = Max. —
Icex Current VG=24 V (Note 1) | vour=24V 40 KA
Voutr=04 V -40
CiN Input Capacitance 'VIN=20V @ f=1 MHz (Note 4) 4
pF
Cout &;z‘gtame VouT=20 V @ f=1 MHz (Note 4) . 8

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
MUST BE WILL BE
5.0V STEADY STEADY
5.? v . 1
S1 WILL BE
st T e ke
%20 e n
Output WILL BE
output T s B,
se pF 3600 N Spr gsean
M OON'T CARE; CHANGING:
ANY CHANGE STATE
— —— = - PERMITTED UNKNOWN
TC003442 TC003452 M DOES NOT I i HiGH
APPLY IMPEDANCE
‘ “OFF“ STATE
KS000010
A. Output Load for all A-C tests B. Output Load for TGVQZ

except TGVQzZ

Notes: 1. All device test joads should be located within 2" of device output pin.

2. Sy is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests.
Sq 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
Address Valid to Output Valid .
1 |TAvav Accoss Time 35 45 55 70 ns
Delay from Output Enable Valid to ’ '
2 jtevaz Oulput Hi-Z 20 25 25 30 o ns
Delay from Output Enable Valid to
3 [TGvav Output Valid 20 25 25 ) 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 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

i @( ' VALID ADDRESS )m

Pt UALID OUTPUT ) xikd VALID OUTRUT W

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
L 1,2, 3
hH 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 g, 10, 11
TGVQV 9, 10, 11
;t;:tcstlonai 7.8

'MILITARY BURN-IN

Military burn-in is in accordance with the current revnsnon of MIL-STD-883, Test Method 1015, Conditions A through E. Test
conditions are selected at AMD's option.
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Am27S31

(512 x 8) Bipolar PROM

ranges

DISTINCTIVE CHARACTERISTICS

¢ High Speed — 35ns max commercial range access time
® Excellent performance over full MIL and commercial

® Highly reliable, ultra-fast programming Platinum-Silicide

fuses

© High programming yield

Low current PNP inputs

High current and three-state outputs i
Fast chip select

GENERAL DESCRIPTION

The Am27S31 (512-words by 8-bits) is a Schottky TTL
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 (G and Gp) and active HIGH (G3
and Gg) output enables.

al-]
Ag
Ag
Asg
Agq
A3

A2
Ay
Ag

BLOCK DIAGRAM

0o )
Dﬂl o 84 64 X 64
|:>—= ROW ) PROGRAMMABLE
> | DECOmER ARRAY
0o

g 0 0 0 43 0 &
BEiera | N '

8 — 1 of 8 MULTIPLEXERS

CD—{ DECODER

G O—q
2 Lo——(q

Ggq CO—

Gp @ Oz O3 04 O5 Og O7

BD006200
PRODUCT SELECTOFi GUIDE
Part Number 27S31A 27831
:gg;::'."me 35 ns 45 ns 55 ns 70 ns
Operatin
H::ge 9 c M c M

Bublication # Rev. Amendment
03207 c 10
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DIP*

A, 1® ~ 24 [Jvee
Agl] 2 23 bAa
AgCls 22 [TInc
Asl]s 21 [5G,
Aagl]s 20 [Tz
Axe 19 [[]as
a0 1[]a,
'Ao: 8 7 [dQ,
oy ) 18 [Jag
o] 10 16 [(1Qg
Q1 14 [Jaq,
ano [ 12 i3 [JQs

€D000701

CONNECTION DIAGRAM
Top View

CD000711

*Also available in 24-Pin Flatpack. Connections identical to DIPs.

Note: Pin 1 is marked for orientation.

ALTERNATE
PACKAGING |

CD009460

LOGIC SYMBOL

IEERARRRR.

Ay Ay A; A3 A4 A5 Ag A7Aa
512 X 8 PROM

Q @, 0, @; Q; Q5 Qg O

REEREREE

LS000151

Vee/ = Power Supply
GND/ = Ground
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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

AM27S31 A D c B =S

‘—— F. ALTERNATE PACKAGING OPTION

~8 = 28-Pin Ceramic Leadless Chip
Carrier (CLT028)

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 (PD 024)
D = 24-Pin Ceramic DIP (CD 024)
L = 32-Pin Rectangular Ceramic Leadless Chip
Carrier (CLR032)

B. SPEED OPTION
A=35ns
Blank = 55 ns

A. DEVICE NUMBER/DESCRIPTION
Am27831
512 x 8 Bipolar PROM

Valid Combinations »

Valid Comblnations Valid Combinations list configurations planned to be

AM27S31 B%BP C8, DC, supported in volume for this device. Consult the local AMD
LG, LC-S, LCB, LCB-S sales office to confirm availability of specific valid
AM27331A 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

~

AM27531 A /B A
‘lV—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 (CLT028)
C. DEVICE CLASS
/B=Class B
B. SPEED OPTION
A=45ns
Blank = 70 ns
A. DEVICE NUMBER/DESCRIPTION
Am27S31
512 x 8 Bipolar PROM
Valid Combinations
Valid Combinations Valid Combinations list configurations planned to be
supported in volume for this device. Consult the local AMD
AM27831 /BJA, /BKA, | i onfi St f ifi .
AMZ7SaTA /BUG, /B3C sales office to confirm availability of specific valid

combinations or to check for newly released valid
combinations.

PIN DESCRIPTION

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

" Qp-Qz Data Output Port
The Outputs whose state represents the data read from the
selected memory locations.

G1, Gz, G3, Gg  Output Enable
Provides direct control of the Q-output buffers. Outputs
disabled forces all three-state outputs to a fioating or high-
impedance state.

Enable=Gq * G; * G3 * G4

Disable = G;*G2'G3*G4
=G1+Go+G3+Gg

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.
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ABSOLUTE MAXIMUM RATINGS

_ Storage Temperature ...........ceeevnnee e -65 to +150°C
Ambient Temperature with
Power Applied........ccoeveiiiniininninnnn ....=55 to +125°C

-05Vito +7.0 V

Supply Voltage
DC Voltage Applied to Outputs

(Except During Programming).......-0.5 V to +Vgc Max.
DC Voltage Applied to Outputs

During Programming ........c.coco.iens N W21V
Output Current into Outputs During

Programming (Max Duration of 1 sec)............. 250 mA
DC Input Voltage .......ooevvviviinniicnnaenns -05Vto +55 V
DC Input Current .........c.ceeveninnieennen. -30 mA 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.

OPERATING RANGES

Commercial (C) Devices
Temperature, TA..........

veerireeennen 0 10 +75°C
Supply Voltage ...........cccuveuveneens

475V to +525 V

Military (M) Devices™
Temperature, TC..c.ceenveireniniinrenenes ...~55 to +125°C
Supply Voltage .......c.ceevvevviiininnns +45Vto +55V

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

*Military Product 100% tested at -55°C, 25°C, and 125°C.

DC CHARACTERISTICS over operating range unless otherwise specified*

Parameter Parameter
Symbol Description Test Conditions Min. Typ. Max. Units
Output HIGH Vo = Min, o4 =-2.0 mA
VoH (Note 1) Voltage ViN=Vig or Vi 2.4 Volts
Output LOW Vee = Min, IgL = 16 mA
VoL Voltage VIN = Vin oF ViL 0.50 Volts
Guaranteed input logical HIGH
ViH Input HIGH Level voitage for all inputs (Note 2) 20 Voits
Guaranteed input logical LOW
ViL Input LOW Level voltage for all inputs (Note 2) 08 Volts
he Jput LOW Vg = Max., Viy = 0.45 V —0250 | mA
" {Zput HIGH Voo =Max, ViN=27 V 25 A
Isc (Noto 1) | uiput Short- Vee = Max., Vour =00 V (Note 3) -20 -90 mA
Power Supply All inputs = GND
lcc Current Vee = Max. 175 mA
i ‘\;'5“‘;92”""‘” Vee = Min., Iy =—~18 mA ~12 | Volts
o Vo =Vce 40
utput Leakage Vce = Max. -
IcEx Current VG, =24V (Note 1) Vo=24V 40 Py
Vo=04V - 40
CIN Input Capacitance ViN=20 V @ f=1 MHz (Note 4) 4
F
Cout ggéf;‘gmce Vour=20 V @ f=1 MHz (Note 4) _ , 8 P

Notes: 1. This applies to three-state devices only.
2. These are absolute voitages 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

RN

Output Output

A. Output Load for all A-C tests
except TGVQZ

S2 pF 600N

TC003442

Spf

320 N

g2 n

TC003452

B. Output Load for TGVQZ

Notes: 1. All device test loads should be located within 2” of device output pin.

2. S is open for Qutput Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests.
84 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
WILL BE
MAY CHANGE
CHANGING
m FROMHTOL  fpomHTOL
MAY CHANGE  WILLBE
FROML JOH  CHANGING
FROML TOH
DON'T CARE; CHANGING;
ANYCHANGE  STATE
PERMITTED UNKNOWN
CENTER
DOES NOT LINE IS HIGH
APPLY IMPEDANCE
“OFF" STATE
KS000010

SWITCHING CHARACTERISTICS over operating range unless otherwise specified*

A" Version Standard Version
COM'L MiL COM'L MIL
Parameter Parameter N
No.| Symbol Description Min. | Max. Miax. | Min. | Max. | Min. | Max. | Units
Address Valid to Output Valid
1 TAVQV Access Time 35 45 55 70 ns
Delay from Output Enable Valid to
2 TGVQZ Output Hi-Z 20 25 25 30 ns
Delay from Output Enable Valid to
3 TGvQv Output Valid 20 25 25 30 ns

See also Switching Test Circuits.

using test load in A under Switching Test Circuits.

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 B under Switching Test Circuits.

*See the last page of this spec for Group A Subgroup Testing information.

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
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SWITCHING WAVEFORMS

v XY o X

el VALID OUTPUT ) thoz, VALID OUTRUT nggg
A
G3, G4 :
&, @ _
WF021260
SUBGROUP A TESTING INFORMATION
DC CHARACTERISTICS
Parameter
Symbol Subgroups
VoH 1,23
VoL 1,2 3
ViH 1,23
ViL 1,23
T8 1,2, 3
IIH 1,2, 3
Isc 1,23
Icc 1,2, 3
ICEX 1,23
SWITCHING CHARACTERISTICS
Parameter
Symbol Subgroups
TAVQV 9, 10, 11
TGVQZ 9, 10, 11
TGVQV 9, 10, 11
Functional ‘
Tests 7, 8 o A

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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Am27S32/27S33

Am27S32/27S33

4,096-Bit (1024

x 4) Bipolar PROM

DISTINCTIVE CHARACTERISTICS

® High speed

® Highly reliable, ultra-fast programming Platinum-Silicide
fuses

® High programming yieid

® Low-current PNP inputs
® High-current open-collector and three-state outputs
® Fast chip select

GENERAL

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

DESCRIPTION

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 (Gy & G2) output enables.

are compatible with low-power Schotkky bus standards

BLOCK

DIAGRAM

Ag,
Ag
Ay
Ag
As
Agq

1 @F 84
ROW
DECODER

999999

64 X 64
PROGRAMMABLE
ARRAY

4 4 4 R

10F 18
coLuMN 4
DECODER

1

= 1 of 16 MULTIPLEXERS

Co Qy Gz Q3

BD006190

PRODUCT SELECTOR GUIDE

- Open-Collector ’
Part Number Am27532A Am27S32
Three-State ]
Part Number Am27S33A Am27S33
Address ]
Access Time | 2°ns | 45ns | 55ns | 70 ns
Operating
Range c M c M
i . Bev. Amendment
03228 [ 70
2-114 Issue Date: May 1988




-CONNECTION DIAGRAMS

Top View
DIP*
ud ® 7 ] vee
uq_z 7 [] A7
M]3 16 ] As M
a4 15[ Jas h
ao[]s 1 (]ao 4
At[]e B]a A
Az2[]7 12[]a2 Ay
G n[jas
Moq: 10[15;
€D000721

*Also available in 18-pin Flatpack. Connections are identical to DIPs.

Note: Pin 1 is marked for orientation.

CD000731

LOGIC SYMBOL

—— AQ

——y AV

—i A2

—e A3 g fo——
—t A4

———F“

——ped A8

™A a0 a1 Q2

LS002500

2-115




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

A P [o]

B

|b———E. OPTIONAL PROCESSING

A. DEVICE NUMBER/DESCRIPTION
Am27S32/27S33
1024 x 4 Bipolar PROM
Am27S32 = Open Collector
Am27S33 = Three State

Valld Combinations
AM27832
AM27S32A gg.s P(ég. 2&3
AM27S33 L ics '
AM27S33A

Blank = Standard processing
B = Burn-in

D. TEMPERATURE RANGE
C = Commercial (0 to +75°C)

C. PACKAGE TYPE
P = 18-Pin Plastic DIP (PD 018)
D = 18-Pin Ceramic DIP (CD 018)
F = 18-Pin Flatpack (CF 018)
L = 20-Pin Ceramic Leadless Chip Carrier (CL 020)

B. SPEED OPTION
A=35 ns
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.
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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

AM27S33 A yi

[
<

L

LEAD FINISH
A = Hot Solder DIP
C=Gold

D. PACKAGE TYPE
V = 18-Pin Ceramic DIP (CD 018)
= 18-Pin Ceramic Flatpack (CF 018)
2 20-Pin Ceramic Leadless Chip Carrier (CL 020) .

C. DEVICE CLASS
/B=Class B

B. SPEED OPTION

A. DEVICE NUMBER/DESCRIPTION
Am27832/27S33
1024 x 4 Bipolar PROM
Am27832 = Open Collector
Am27S33 = Three State

Valid Combinations
AM27S32
AM27532A /BVA,
/BYA,
AM27533 7B2C
AM27533A

A=45ns
Blank =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

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

Qp-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

'

and all three-state outputs to a floating or high-impedance
state.

Enable=Gy * G
Disable = Gy - Gz
=Gy * Gz

Vecc 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.
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ABSOLUTE MAXIMUM RATINGS .

Storage Temperature .........ccoceuceenereinns -65 to +150°C
Ambient Temperature with '

Power Appliod ........cooiviiieiiniiiniiniinie, -55 to +125°C
Supply Voltage.... .-05Vito +70V
DC Voltage Applied to Outputs

(Except During Programming}....... -0.5 V to +VcoMax.
DC Voltage Applied to Outputs

During Programming ......ccovveevenivinninecieniniiniennens 21V
Output Current into Outputs During

Programming (Max Duration of 1 sec)............. 250 mA
DC Input Voltage .........ceeeuvinvnniinnninns -05Vto +55V
DC Input Current .........coevvviecenirennnns -30 mA 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

OPERATING RANGES

Commercial (C) Devices

Temperature, TA ..c.covveerienieriiniineieiininnes 0 to +75°C

Supply Voltage ...........eeveerinnnnnes +475 V to +525 V
Military (M) Devices*

Temperature, TG .c.creereerincrereenrunsinsens -55 to +125°C

Supply Voltage .......ccoevreniiniencnines +45Vto +55V -

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

*Military Product 100% tested at T¢ =-55°C, 25°C, and
125°C.

reliability.

DC CHARACTERISTICS over operating range unless otherwise specified®

Pg;a::;fr 55;::?&:; Test Conditions Min. Typ. Max. Units
Vo (Note 1) Sg}g‘g‘e HIGH mc_'v”l":‘};r'g*lt' -20 mA 24 Volts
VoL : 3},‘,‘;‘;‘9'“0"” veer V“f;“;,'?,i‘ 18 mA 045 | Volts
Vi Input HIGH Level So‘;ta;;g"igf ;I’I‘ﬂ:‘p&‘t’sgi?ﬁ'og’%:‘ 20 Volts
viL Input LOW Level f‘:lggg“igf ;I’I‘p;‘pl'f"sg'fﬁ'o;og 08 Volts
n ioput LOW VoG = Max., Viy=0.45 V -0250 { mA
H \nput HIGH VoG = Max., ViN=2.7 V 25 pA
IsG (Note 1) 8"“};‘;: SL‘r?Zm Ve = Max., Vout = 0.0 V (Note 3) -20 -90 mA
loc (F;ower Supply All inputs = GND, Com'L 140 mA
urrent Voo = Max. MIL 145
vi {;‘g‘ggg'amp VoS = Min., [N =-18 mA -1.2 | volts
Vo=Vce 40
toex A V24 (Note 1) PR "
CiN Input Capacitance VIN= 2.6 V @ f=1 MHz (Note 4) = 5
Cour 8:$lgitance VouT=20 V @ f=1 MHz (Note 4) 8 PF

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
Vee O—O/O—
St L Mavchance  SLLBE
S Ry FROMHTOL  cpomuTOL
< 300 0
MAY CHANGE WILL BE

CHANGING
FROMLTOR  foomL TOM

:
FESE

DONTCARE:  CHANGING;
ANY CHANGE  STATE
= PERMITTED UNKNOWN
TC000171 CENTER
DOES NOT LINE IS HIGH
APPLY IMPEDANCE
“OFF" STATE
KS000010

Notes: 1. TAVQV is tested with switch Sy closed and C_ = 50 pF.

2. For open collector outputs, TGVQV and TGVQZ are tested with S¢ closed to the 1.5 V output
level. C =50 pF. -

3. For three-state outputs, TGVQV is tested with C =5 pF to the 1.5 V level; Sq is open for high
impedance to HIGH tests and closed for high impedance to LOW tests. TGVQZ is tested with
Cp =5 pF. HIGH to high-impedance tests are made with Sy open to an output voltage of steady
state HIGH -0.5 V; LOW to high-impedance tests are made with Sy 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
Address Valid to Output Valid .

1 TAVQV Access Time 35 45 55 70 ns
Delay from Output Enable Valid to

2 TGvVQz Output Hi-Z 20 25 25 30 ns
Delay from Output Enable Valid to

3 TGvaQv Output Valid 20 25 25 30 ns

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. TGVQZ 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

ApRESS UALID ADDRESS m

QUTPLTS  \KXKKS Hi-z V' uaLID ouTPUT
da - 03 RSN VAP oUTPUT

WF021250
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GROUP A SUBGROUP TESTING

DC CHARACTERISTICS

Parameter

Symbol Subgroups
VoH 1,2, 3
VoL 1,23
VIH 1,23
ViL 1,2, 3 N
IiL 1, 2,3
19} 1,2, 3
Isc 1,2, 3
Icc 1,2, 3
Icex 1,2, 8

SWITCHING CHARACTERISTICS

Parameter .
No. Symbol Subgroups
1 TAVQV 9, 10, 11
TGvVQZ 9, 10, 11
TGvQv 9, 10, 11
_?:zfstlonal 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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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
(Am27835) 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, TTL 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 (G) 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 (Qg — Q7) will be in a floating or
high-impedance state.

BLOCK DIAGRAM

FPREIFR
B
8
<

128 X 64
"PROGRAMMABLE*
ARRAY

B 3§ 0 0 003

D—li1er s | N\
COLLMN B8 — 1 of 8 MULTIPLEXERS

?,

o 5| DEConER[ /]

N O O

BIT E£DGE-TRIGGERED REGISTER

7is ft PROGRAMMABLE INITIALIZE WORD

i

Oy

Q4 05 0 Oy

BD006351

PRODUCT SELECTOR GUIDE

Part Number Asynchronous Initiatize Am27S35A Am27S35

Part Number Synchronous Initialize Am27S37A Am27s37

Address Setup Time 35 ns 40 ns 40 ns 45 ns

Clock-to-Output Delay 20 ns 20 ns 25 ns 30 ns

Operating Range C M o] M

Publication # Rey, Amendment
03187 Cc /0
2-121 Issue Dalﬂy 1986
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CONNECTION DIAGRAMS

Top View
DIP*
z s8¢ 3y 2
O0ddadgoy
4« 3 2

| & & 2

- 20

1 H 1
§ % 8d 86 s
€D000741 CD000751 ‘ CD009620

*Also available in 24-pin Flatpack.
Connections identical .to DIPs.

Note: Pin 1 is marked for orientation.

LOGIC SYMBOL

}

b4 bbb
1 A2 Ay Ay As Ag A7 A A

:

[
AT Ple—

Qp Q¢ Q4 Qs

T

{

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

B. Speed Optlon (if applicable)

C. Package Type

D. Temperature Range

E. Optional Processing

F. Alternate Packaging Option

AM27835 A D c B =8
. -l—— F. ALTERNATE PACKAGING OPTION
-8 = 28-Pin Ceramic Leadless Chip
Carrier (CLT028)
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 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/Am27837
8:192-Bit 51024)(8) Bipolar Registered PROM with Programmable
| Input
Am27S35 = Asynchronous Initialize
Am27837 = Synchronous Initialize
Valid Combinations
Vali binat " I . : .
alid Com fons Valid Combinations list configurations planned to be
AM27835 supported in volume for this device. Consult the local AMD
AM27S35A DC, DCB, PC, sales office to confirm availability of specific valid
PCB, LC, LCB, P P
AM27837 LC.S. LoBS combinations, to check on newly released combinations, and
AM27S37A ' 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~
@
—

A

AM27835 A
B L—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 = 28-Pin Ceramic Leadless Chip
Carrier (CLT028)
K = 24-Pin Flatpack (CFM024)

C. DEVICE CLASS
/B=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
Am27S35/Am27S37 .
8,192-Bit (1024 x 8) Bipolar Registered PROM with Programmable TNITIALIZE Input
Am27835 = Asynchronous Initialize
Am27837 = Synchronous Initialize

Valid Combinations

Valid Combinations . Valid Combinations list configurations planned to be
AM27S535 . ' supported in volume for this device. Consult the local AMD
AM27S35A sales office to confirm availability of specific valid

/BLA, /BKA o .
AM27S37 /BUC, /B3C combinations or to check for newly released valid
AM27S37A combinations.
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PIN DESCRIPTION

Ap-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.

Qp~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 Q-output, three-state drivers
independent of K.

Gs Synchronous Output Enable
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.

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 (Am27537)
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.

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 Am27S35A/35 and Am27S37A/37 are Schottky TTL
programmable read only memories (PROMSs) incorporating
true D-type, master-slave data registers on chip. These
devices feature the versatile 1024-word by 8-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. The. Am27S35A/35 and
Am27S37A/37 also offer maximum flexibility for memory
expansion and data bus control by providing both synchro-
nous and asynchronous output enables.

When V¢ power is first applied, the synchronous enable (Gg)
flip-flop will be in the set condition causing the outputs
(Qo-Q7) to be in the OFF or high-impedance state. Reading
data is accomplished by first applying the binary word address
to the address inputs (Ap-Ag) and a logic LOW to the
synchrohous enable (Gg). 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
(G) is also LOW, stored data will appear on the outputs
(Qo-Qy). If (Gg) is HIGH when the positive clock edge occurs,
outputs go to the OFF or high-impedance state regardless of
the value 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
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.

These devices also contain a built-in initialize function. When
activated, the initialize control input (1) causes the contents of
an additional (1025th) 8-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 T will
perform a register CLEAR (all outputs LOW). If all bits of the
initialize word are programmed, activating | 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
fimeout sequences. This flexible feature can also facilitate
implementation of other sophisticated fynctions such as a
built-in "'jump-start’ address.

The Am27S35A/35 has an asynchronous initialize input ().
Applying a LOW to the T 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 (G)
LOW.

The Am27S37A/37 has a synchronous g input. Applying a
LOW to the Ig 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
(Gg) 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 (G) is brought
LOW.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature ...........cceveevnvenvinns -65 to +150°C
Ambient Temperature with

Power Applied........coocvveniiniiiininninnn, -55 to +125°C
Supply Voltage ........ceevveeveiviiiiinieennens -05 Vit +70V
DC Voltage Applied to Outputs

(Except During Programming)....... ~0.5 V to +Vgg Max.
DC Voltage Applied to Outputs

During Programming ...........covvunrenrerisinnsennens w21V
Output Current into Outputs During

Programming (Max. Duration of 1 sec) ............ 250 mA
DC Input Voltage.........cccevveerecennnnnnnns -05Vto +55V
DC Input Current .........olvvevieninennnn,s ~30 mA 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

OPERATING RANGES

Commercial (C) Devices

Temperature, TA ....ccocvvreeiiiiiiiiirinninnienns 0 to +75°C

Supply Voltage...........coeevevennnne +475 V to +525 V
Military (M) Devices*

Temperature, TC...uveierieereieiirenisnnnns -55 to +125°C

Supply Voltage........ccceveveriaraannen +45Vto +55V

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

*Military product 100% tested at Tg = +25°C, +125°C,
and -55°C.

reliability.

DC CHARACTERISTICS over operating range unless otherwise specified*

Parameter Parameter

Symbol Description Test Conditions Min. Typ. Max. Units
VoH SS&DalaleHIGH z&c:vh,ﬁ,.i,n}') rI?/TL- -2.0 mA 2.4 Volts
VoL 8:&‘;;; Low mc_‘“v“l";";r'?)l-: 16 mA 050 | voits
ViH Input HIGH Level f:lf;;g":gf ;,'}Pi‘r‘“pl"‘(’g‘iﬁ'og'ﬁ;‘ 2.0 Volts
ViL Input LOW Level S:Itaa'gg‘?:f ;{;ﬁﬂ;ﬁg'ﬁﬁ;ﬁffg 08 Volts
fic 'cn&lr‘;nliow Vee = Max, ViN=045 V -0.250 | mA
W E‘E#LnTlGH Vee = Max, Vin=Vce 40 .y
Isc Qutput Shot Ve = Max., Vout =0.0 V (Note 2) -20 -90 mA
lce Power Supply Al inputs = GND, VoG = Max. 185 mA
Vi {m‘;gg'amp ‘Vog = Min., iy =-18 mA -12 | Volts
St % VA Voroa v o]
CiN Input Capacitance ViIN=20V @ f=1 MHz (Note 3) 5
Cout e ance VouT =20V @ f=1 MHz (Note 3) 12 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. 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

WAVEFORM INPUTS OuTPUTS
MUST BE WILL BE
- STEADY STEADY
s 21: V] - 1
-3 8 WILL BE
81 MAY CHANGE o il
GING
FROMHTOL  FromnToL
308 0 BN
WILL BE
output Output MAY CHANGE  cpaicive
FROMLTOH  fRomML TOM
S8 pF $ 600 N Spr gee0n
DON'TCARE;  CHANGING:
ANY CHANGE  STATE
- o = = PERMITTED UNKNOWN
CENTER
TC003442 . TC003452 DOES NOT LINE IS HIGH
APPLY IMPEDANCE
“OFF" STATE
KS000010

A. Output Load for All AC Tests B. Output Load for TGHQZ and TKHQZ
Except TGHQZ and TKHQZ

Notes: 1. All device test loads should be located within 2" of device output pin.
2. Sq is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. S¢ 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)*

"A" Version Standard Version
Parameter Parameter
No. Symbol Description Min. Max. Min. Max. Units
Address to K HIGH Setup COM'L 35 40
1 TAVKH "
Time MIL 20 25 ns
2 TKHAX Address to K HIGH Hold com'L ° 0 ns
Time MIL 0 0
Delay from K HIGH to .
s TKHQY Output Valid, for initially comL 20 % s
1 active outputs (HIGH or )
Low) MIL 25 30
4 TKHKL K Pulse Width (HIGH or coM'L 20 20 ns
TKLKH Low) MIL 20 20
Asynchronous Output Enable COM'L 25 30
5 TGLQV LOW to Output Valid (HIGH ns
or LOW) (See Note 3) MiL 30 35
B ’ Asynchronous Output Enable COM'L 25 30
6 TGHQZ HIGH to Output Hi-Z ns
(See Notes 2 & 3) ML 30 35
Gs to K HIGH Setup Time COM'L 15 15
7 TGSVKH {See Note 4) ML TS 15 ns
Gg to K HIGH Hold Time coM'L 5 5
8 TKHGSX {See Note 4) VI 5 s ns
Delay from K HIGH to COM'L 25 30
9 TKHQV2 ’ Output Valid, for initially Hi- ns
Z outputs (See Note 4) MIL 30 35
Delay from K HIGH to COM'L 25 30
10 TKHQZ Output Hi-Z (See Notes 2 & ns
: 4) MIL 30 35
Delay from | LOW to Output com'L 30 35
" TiLQvV Valid (HIGH or LOW) (See ns
Note 5} MIL 35 40
Asynchronous T Recovery coM'L 20 20
12 TIHKH Time (See Note 5) MIL 20 25 ns
Asynchronous T Pulse Width CoM'L 25 25
13 TILIH (See Note 5) WIL 3 30 ns
i5 to K HIGH Setup Time comL 25 30
14 TISVKH Ree Noto 6) o > = ns
T5 to K HIGH Hold Time coM'L 0 o
15 TKHISX (See Note 6) MiL ) ) 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.

r

output levels using the test load in B under Switching Test Circuits.
Applies only when Asynchronous Enable (G) function is used.
Applies only when Synchronous Enable (Gg) function is used.
Applies only to the Am27S35 (Asynchronous Initiatize (1) version.
Applies only to the Am27S37 (Synchronous Initialize (Ig)) version.

ompw

*See the last page of this spec for Group A Subgroup Testing information.

TGHQZ and TKHQZ are measured at steady state HIGH output voltage 0.5 V and steady state LOW output voltage +0.5 V
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SWITCHING WAVEFORMS (Cont'd.)
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Timing Set 2. Using Synchronous Enable
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SWITCHING WAVEFORMS

CLOCK : ’ @ m!
K @ )
Vvvvvvv'vvv? @ ‘®
ggDBEgg )2’!‘2:2:!.2:2:2:,‘2:2:2‘ UALID ADDRESS ALID RDDRES%W
-0

8:75“53 VALID OUTPUT . VALID OUTPUT JALID

—@@ mEL
INITIALIZE e

Timing Set 3. Using Asynchronous Initialize
Am27835 Only
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Timing Set 4. Using Synchronous Initialize
Am27S37 Only
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DC CHARACTERISTICS

Parameter

Symbol Subgroups

* VoH 1,2, 3
VoL 1,2 3
VIH 1,2, 3
viL 1,2 3
IiL- 1,2 3
IIH 1,2, 3
Isc 1,23
Icc 1,2 3
IcEX 1,2 3

GROUP A SUBGROUP TESTING

SWITCHING CHARACTERISTICS

Parameter Parameter
No. Symbol Subgroups No. Symbol Subgroups
1 TAVKH 9, 10, 11 9 TKHQV2 9, 10, 11
TKHAX 9, 10, 1 10 TKHQZ 9, 10, 11
TKHQV1 9, 10, 11 1 TiLQv 9, 10, 11
4 ;Em'; 9, 10, 11 12 TIHKH 9, 10, 11
TGLQV 9, 10, 11 13 TILIH 9, 10, 11
TGHQZ 9, 10, 11 14 TISVKH 9, 10, 11
TGSVKH 9, 10, 11 15 TKHISX 9, 10, 11
8 TKHGSX 9, 10, 11 funational 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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Am27S41/27PS41

Am27S41/27PS41

16,384-Bit (4,096 x 4) Bipolar PROM

DISTINCTIVE CHARACTERISTICS

® Uitra-fast access time ""A" version (35 ns Max.) — Fast ® AC performance is factory tested utilizing programmed

access time Standard version (50 ns Max.) — allow test words and columns

® Platinum-Silicide fuses guarantee high reliability, fast ® Voltage and temperature compensated providing ex-
programming and exceptionally high programming tremely flat AC performance over military range
yields (typ > 98%) ® Member of generic PROM series utilizing standard

programming algorithm

GENERAL DESCRIPTION

The Am27S41 (4,096-words by 4-bits) is a Schottky TTL mapping functions, code conversion, or logic replacemént.
Programmable Read-Only Memory (PROM). Easy-word depth expansion is facilitated by active LOW

This device has three-state outputs compatible with low- (@1 & G2) output enables.
power Schottky bus standards capable of satisfying the This device is also offered in a power-switched version, the
requirements of a variety of microprogrammable controls, Am27PS41.

BLOCK DIAGRAM

Ai1g o
Ag B, oF 128 128 X 128
As o row PROGRAMMABL.E
A? [ DECODER ARRAY
As  DO—
As o>
J ¢ 4
As o
Az D1 eF 32
Az | coLUMN 4 — 1 of 32 MULTIPLEXERS
A1 —>—{ DECODER
Al = I

Qg Q) Q2 O3
BD006330

*E nomenclature applies only to Am27PS power-switched versions.

PRODUCT SELECTOR GUIDE

Part Number 27S41A 27541 27PS41
?:;!;ess Access 35 ns 50 ns 50 ns 65 ns 50 ns 65-ns
Operating Range C M [of M (of M

Publication # HBev. Amendment
02122 [ /0
2.132 Issue Date: May 1986




CONNECTION DIAGRAMS

Top View
A 1r® \./720 ] Vec
Ay : 2 . 19 D Ag
Ag [j 3 18] ] Ao
Ag q 4 [ An
A[]s 18] &,
A3 s 15[ &
A (7 14 L_') Qo
A e 13
4 (o 12 g Q@
GND [0 1] Q3
€D000411

Note: Pin 1 is marked for orientation.

LOGIC SYMBOL

Ll

|

As Ag A7 Ag Ag A

—{a,

—*14; Apf—
—=A; G/E[—
—1 A 0_2/5_2- l—
—_

Qo °1 Qz 03'
LS000041

*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

B. Speed Optlon (if applicable),

C. Package Type
D. Temperature Range
E. Optional Processing

AM27S41. A b <

B

\——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 (PD 020)
D = 20-Pin Ceramic DIP (CD 020)

A. DEVICE NUMBER/DESCRIPTION
Am27841

16,384-Bit (4,096 x 4) Bipolar PROM

Am27PS41

B. SPEED OPTION
A=35 ns
Blank = 50 ns

Power-Switched 16,384-Bit (4,096 x 4) Bipolar PROM

Valid Combinations

AM27541
AM27S41A PC, PCB,
AM27PS41 DC. bee

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 specitications. The order number (Valid Combination) for APL products is formed by a
combination of: A. Device Number )

B. Speed Optlon (if applicable)

C. Device Class

D. Package Type

E. Lead Finish

AM27841 A

I~
4
>

L—E. LEAD FINISH

A =Hot Solder DIP

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

C. DEVICE CLASS
/B =Class B

B. SPEED OPTION
A =50 ns
Blank = 65 ns

A. DEVICE NUMBER/DESCRIPTION
Am27541
16,384-Bit (4,096 x 4) Bipolar PROM
Am27PS41 .
Power-Switched 16,384-Bit (4,096 x 4) Bipolar PROM

Valid Combinations

Valid Comblnations Valid Combinations list configurations planned to be
AM27541 supported in volume for this device. Consult the local AMD
AM27S41A /BRA sales office to confirm availability of specific valid
AM27PS41 combinations or to check for newly released valid

combinations.
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PIN DESCRIPTION

Ag-Aq1 Address Inputs impedance state. On power-switched version, the disabled
The 12-bit field presented at the address inputs selects one state reduces the Icc to Iccp.
of 4,096 memory locations to be read from. Enable = G7 -G

Qp-Q3 Data Output Port Disable = Gy -Gz
The outputs whose state represents the data read from the : =Gq+Ga

selected memory locations.
v Vcc Device Power Supply Pin

G1, Gz  Output Enable The most posiive of the logic power supply pins.
Provides direct control of the Q-output, three-state buffers. ‘GND  Device Power Supply Pin
~Outputs disabled forces all outputs to a floating or high- The most negative of the logic power supply pins.

Y

. When the Am27PS41 is selected by a low level on Ey, a
current surge is placed on the V¢ supply due to the power-

FUNCTIONAL DESCRIPTION

Power Switching up feature. In order to minimize the effects of this current
The Am27PS41 is a power-switched device. When the chip is transient, it is recommended that a 0.1 uf ceramic capacitor
selected, important internal currents increase from small idling be connected from pin 20 to pin 10 at each device. (See
or standby values to their larger selected values. This transi- Figure 1.)

tion occurs very rapidly, meaning that access times from the

powered-down state are only slightly slower than from the 2. Address access time (TAVQ1) can be optimized if a chip
powered-up state. Deselected, Icc is reduced to half its full enable set-up time (TEVAV) of greater than 25 ns is
operating amount. Due to this unique feature, there are special observed. Negative set-up times on chip enable
considerations which should be followed in order to optimize (TEVAV < 0) should be avoided. (For typical and worse
performance: case characteristics, see Figures 2A and 2B.)
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ABSOLUTE MAXIMUM RATINGS

OPERATING RANGES

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

Ambient Temperature with TOmMPerature .....c..cvvvereiinsiiisninniinniecranee 0 to +75°C
Power Applied.......ccoevvenririncienninnnnene -55 to +125°C Supply Voltage +475 V to +525 V

Supply Voltage ........cccvvveriinineinieneennns -05Vito+70V Military (M) Devices

D(:EVoltag% Applii:i to Outputj 05 V Voe M Te?n;er)atura ................................... -55 to +125°C

xcept During Programming)....... ~0. to +Vco Max. 4 +

DC Voitage Applied to Outputs Supply Voltage .......ocveeviviiiiiiinnnn 45V to +55 V
During Programming ............ [T TP A 21V Operating ranges define those limits between which the -

Output Currgnt into Outputs. During functionality of the device is guaranteed.
Programming (Max. Duration of 1 sec) ............ 250 mA

-05Vto+ 55V
-30 mA to +5 mA

DC Input Voltage
DC Input Current

Military Products 100% tested at case temperature
-55°C, +25°C, 125°C

DC CHARACTERISTICS over operating range unless otherwise specified*

Parameter Parameter :
Symbol Description Test Conditions Min. | Typ. Max. Units
Output HIGH Voo = Min,, lop ==2.0 mA
VoH Voltage Vin=ViH or Vi 24 Volts
Output LOW Ve = Min,, lol, = 16 mA COoM'L 0.45
VoL . Voltage Vin=ViH or VL MIL o 0.50 Voits
Guaranteed input logical HIGH voltage for all
VIH . Input HIGH Level inputs (Note 3) 2.0 Volts
Guaranteed input logical LOW voltage for all
ViL Input LOW Leve! inputs (Note 3) 0.8 Volts
m put LOW Voo = Max, Vi = 0.45 V -0.250 | mA
| .
I Corment Vee = Max., ViN=Vce 40 pA
| Output Short Vec = Max,, Vour =00 V comL | -20 -0 mA
SC Circuit Current (Note 1) MIL 15 —90
Power Supply - . - COM'L 165
Icc Current Voo = Max. All inputs =00 V ML 170 mA
Am27PS Version Power Vce = Max.
leco Down Supply Current VE,= 24V, All other inputs = 0.0 V 85 mA
Input Clamp M - _
\/ Voltage Voo = Min, Iiy=~18 mA 12 Volts
) Output Leakage Ve = Max. Vo =Vcc 40 YA
CEX Current V& =24V Vo=04 V ~40
CiN Input Capacitance VIN=20V @ f=1 MHz (Note 2) 50
pF
Cout 8:“,‘;“’:}“"6@ Vour =20 V @ t=1 MHz (Note 2) 8.0

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

1 3 i 3
51 51
5 44
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110 A 110
100 100
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TIME — ng—= ) TIME ~ ng ~—e
OP001131 OP0D1141
Typical Icc Current Surge without 0.1 mF Typlcal Igcc Current Surge with 0.1 mF

(Ilcc Is Current Supplied by Vcc Power Supply) (lcc Is Current Supplied by Vgc Power Supply)

" Figure 1. lgc Current
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Figure 2A. TAVQV1 versus TEVAV Figure 2B. TEVQV versus TAVEV
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SWITCHING TEST CIRCUIT

KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS OUTPUTS
MUST BE WILL BE
STEADY STEADY
Vee o——o/o— WILL BE
MAY CHANGE
% 2 R m FROMHTOL ~ SHANGING
:: 300 0
ouTPUT 1 MAY CHANGE  WILL BE
| ) M FROML TOH g;‘gﬁ"}%"
>
S 2o
I T m DON'T CARE; CHANGING;
ANY CHANGE STATE
= - PERMITTED UNKNOWN
TC000171
CENTER
M DOESNOT  LINE IS HIGH
APPLY I
“OFF” STATE
KS000010
SWITCHING CHARACTERISTICS over operating range unless otherwise specified*
27S Verslon 27PS Version
COM'L MiL comM'L ML
Parameter Parameter )
No. | Symbol Description Version | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
] ] A 35 | | 80
1 TAVQV Address Valid to Output Valid Access Time STD 50 65 50 65 ns
A 25 30
2 TGVQZ Delay from Output Enable Valid to Output Hi-Z STD 25 30 25 30 ns
A 25 30
3 TGvQv Delay from Output Enable Valid to Output Valid STD 25 30 60 65 ns
Power Switched Address Valid to Output Valid A €0 65
4 | TAVQVT | access Time (Am27PS Versions only) ) ™ 0] ™

See Switching Test Circuit.

Notes: 1. TAVQV is tested with switch Sy closed and C =5 pF. TEVAV is defined as chip enable setup time.
2. For the three-state output, TGVQZ is tested with C| = 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. TGVQV is tested with C)_ = 5 pF. HIGH to high-impedance tests are made with Sy open to an output voltage

of steady state HIGH -0.5 V; LOW to high-impedance tests are made with St 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

TAVEY TEVAY g
ADDRESS
b VALID ADDRESS
e XX
ggTPUES UALID OUTPUT HizZ VALID OuTPUT
- Q3

©)
N

Gi/E1, GrE2
WF021670
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GROUP A SUBGROUP TESTING

DC CHARACTERISTICS

Parameter
Symbol Subgroups
Vou 1,2 8
VoL 1,2, 3
VIH 1,2 3
ViL 1,2, 3
i 1,28
liH 1,28
Isc 1,23
Ice 1,23
IcEX 1,283

SWITCHING CHARACTERISTICS

Parameter
No. Symbol Subgroups
1 TAVQV 9, 10, 11
2 TGVQZ 8, 10, 11
3 TGVQV 9, 10, 11
4 TAVQV1 9, 10, 11
;:::;tuonal 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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Am27S43

32,768-Bit (4096 x 8) Bipolar PROM

DISTINCTIVE CHARACTERISTICS

® Ultra-fast access time ® Platinum-Silicide fuses guarantee high reliability, fast
® Voltage and temperature compensated providing ex- programming and exceptionally high programming
tremely flat AC performance over military range yields (typ > 98%) :

GENERAL DESCRIPTION

The Am27S543 (4096-words by 8-bits) is a Schottky TTL This device has three-state outputs compatible with low-
Programmable Read-Only Memory (PROM). power Schottky bus standards capable of satisfying the
requirements of a variety of microprogrammable controls.

BLOCK DIAGRAM

A1l O
Ale o
A D, o 108 128 X 256
As ©>— Row PROGRAMMABLE
A7 D] DECODER ARRAY
As >
As
d 0 8 J 0010
As o
A3 O i oF 32 f‘> :
A2 —>—| coun B8 — 1 of 32 MULTIPLEXERS
A; > DECODER !
fg D
4= a—
Gz
Gp 01 Oz G3 Q4 G5 G Q7
- BD006310
PRODUCT SELECTOR GUIDE

Part Number 27S43A . 27543
Address
Access Time 40 ns 55 ns 55 ns 65 ns
Operatin:
Range g c Y c M

Publication # Rev. ~Amendment
03190 [ 70
2-141 Issue Date: May 1986
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CONNECTION DIAGRAMS

Top View
DIP*
= ] =™
A ] Bl s » d
™ 3 2l A ~ L
A.aa 0[] ax M [
L Y= 1] i =& ay &
=) w ] A
M , Wb e L Ay
..g. wfder ~ %
Y [} wilos ot e
@ v wfdao a o
@& v wlJa 'Y o
oo (T nDa
CD000501 CD009490
CD000511

*Also available in 24-Pin Flatpack. Connections identical to DIPs.

Note: Pin 1 is marked for orientation.

LOGIC SYMBOL

— A
el A
_____: :2 G —>»
s Q f—
As Q2 pre—p
—_—lfs Q3 —>p
A7 Q4 po———=pp
—_— it Q5 [y
ag j—m>p
— 79 ol G
—pi 10
——pALL
— F.l
~—>| G2
1.S002401
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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

D c. B -S

| L

2>
N
7
P
(&)
|P

m

. ALTERNATE PACKAGING OPTION
-8 = 28-Pin Ceramic Leadless Chip
Carrier (CLT028) 2

m

OPTIONAL PROCESSING
Blank = Standard processing
8 = Burn-in

D. TEMPERATURE RANGE
C = Commercial (0 to +75°C)

C. PACKAGE TYPE .
P = 24-Pin Plastic DIP (PD 024)
D = 24-Pin Ceramic DIP (CD 024)
L =32-Pin Ceramic Leadless Chip
Carrier (CLR032)

B. SPEED OPTION
A=40 ns
Blank = 55 ns

A. DEVICE NUMBER/DESCRIPTION
Am27543
32,768-Bit (4,096 x 8) Bipolar PROM

Valid Combinations
Valid Combinations list configurations planned to be

Valid Combinations

AM27S43 Eg ECCBB- PC, PCB, supported in volume for this device. Consult the local AMD
AM27S43A LC'S, LCB-S 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

AM27S. A

AM27S43 A 18

[~

LE. 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 Ceramic Leadless Chip Carrier (CLR032)

3 = 28-Pin Ceramic Leadless Chip Carrier (CLT028)

C. DEVICE CLASS
/B=Class B

A. DEVICE NUMBER/DESCRIPTION
Am27543 .
32,768-Bit (4,096 x 8) Bipolar PROM

Valid Combinations

/BJA, /BKA,
/BUC, /B3C

AM27543
AM27S43A

B. SPEED OPTION
A=55 ns
Blank = 65 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.

Ag-Aq11 Address (inputs) .
The 12-bit field presented at the address inputs selects one
of 4,096 memory focations to be read from.

t

Qop-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 fioating or "high-
impedance state.

G1,G2  Output Enable (input)

PIN DESCRIPTION

Provides direct control of the Q-output, three-state buffers.
Outputs disabled forces all outputs to to a floating or high-
impedance state.

Enable =G1-G2
Disable = Gy * Go
=G1°Gz2
Vecc 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.
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES

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

Ambient Temperature with Tomperature, TA ....cvivviiuiiiiciniimeininieneanes 0 to +75°C
Power Applied......cc.coccvvnvenieniiieneninens -55 to +125°C Supply Voltage .......ccocevcrnnvinnens +4.75 Vto +5.25 V

Supply Voltage..........ccevvverniinieennnanes -05Vto+70V ™ faat

DC Voitage Applied to Outputs Mlh_trary (M) tDewc‘l?s 55 to + 125°G
(Except During Programming)......- ~0.5 V to +Vgg Max. semplar:ulr;, Cracrememsmrermasanasaeniees _',_':;5 Y :) +55 V

DC Voltage Applied to Outputs upply Voltage .......c...oceviricunnnnns . .
During Programming .......eceveiiuceniiiiiineinnisineinien

Out::t gCurrz?\tagtoIIgutputs During 2ty Operating ranges define those limits between which the
Programming (Max. Duration of 1 S6G) ............ 250 mA functionality of the device is guaranteed.

DC Input Voltage.........ccccevvenvenvinnans -05Vto +55V

DC Input Current ~30 mA to +5 mA *Military Product 100% tested at Tg =+25°C, +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*

Parameter Parameter
Symbol Description Test Conditions Min, Typ. Max. Units
Output HIGH VGG = Min., lop =-2.0.mA
Vou Voltage VIN=ViH or VL 24 Volts
Output LOW Ve = Min,, ioL = 16 mA
VoL Voltage ViN =ViH o ViL 0.50 Volts
Guaranteed input logical HIGH
Vi input HIGH Level voltage for all inputs (Note 1) 20 | Volts
Guaranteed input logical LOW .
ViL Input LOW Level " voltage for all inputs (Note 1) 08 Volts
W input LOW Voo = Max,, Vi =0.45 V -0250 | mA
liv a?r‘:‘en‘:‘GH Voc = Max., Vin=Vce 40 KA
tac gfé%‘;t’ g‘:‘:;'m | Voo =Max, Vour=0.0 V (Note 2) -15 -100 mA
. Power Supply All inputs = GND, COM'L . 185 mA
Current Vec = Max. MIL 185
Input Clamp = Mi - - :
\ Voitage Voo = Min,, iy =-18 mA 1.2 Volts
| Output Leakage Ve = Max. Vo =Vcc 40 A
CEX Current VGi=24V Vo=04 V ~40
CiN Input Capacitance ViN=20 V @ f=1 MHz (Note 3) 50
pF
Cout g:;ggtame VouT =20 V @ t=1 MHz (Note 3) 8.0

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 ons 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  INPUTS outeuTs
MUST BE WILL BE
STEADY STEADY
Ve O———0 s‘o— MAYCHANGE  WILLBE
| CHANGING
; da, FRONHTOL CHANGING
< 300 12
- roucs ML
\ FROMLYOH  ¢romi TOH
s
G S eha
DONTCARE;  CHANGING:
| ANYCHANGE  STATE
= - PERMITTED  UNKNOWN
TC000171 ce
NTER
DOESNOT LINE ISHIGH
APPLY IMPEDANCE
“OFF™ STATE
KS000010

Notes: 1. TAVQV is tested with Switch Sy closed and C_ = 30 pF.
2. For three-state outputs, TGVQZ is tested with C = 30 pfF to the 1.5 V level; Sy is open for high-impedance to HIGH tests and
closed for high-impedance to LOW tests. TGVQV is tested with C =5 pF. HIGH to high-impedance tests are made with Sy open
to an output voltage of Vpoi -0.5 V; LOW to high-impedance tests are made with Sy closed to the Vg +0.5 V level.

SWITCHING CHARACTERISTICS over operatlng range unless otherwise specifi ied®

""A" Version Standard Version
COM'L MiL COM'L MIL
Parameter Parameter L
No.| Symbol Description Min. | Max. Mip.Max. | Min. | Max. | Min. | Max. | Units
Address Valid to Output Valid
1 TAVQV Accoss Time 40 55 55 65 ns
Delay from Qutput Enable Valid to
2 TGvQZ Output Hi-Z 30 35 35 40 ns
Delay from Output Enable Valid to
3 TGvVQV Output Valid 30 ) 35 35 40 ns

Notes: 1. Tessts a\l/’e 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. TGVQZ is measured at steady state HIGH output voltage ~0.5 V and steady state LOW output voitage +0.5 V output leveis.
*See the last page of this spec for Group A Subgroup Testing information.

SWITCHING WAVEFORMS

ADDRESS XXXX
fo - A XK MO UALID ADDRESS )(m
e
g S ‘ .0.2.0’0’ “ UALID: OUTPUT )
@
G2
=

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
' 1, 2,3
(1%} 1,2, 3
Isc 1,2, 3 2
lcc 1,23
IcEX 1,23

SWITCHING CHARACTERISTICS

Parameter :
No. Symbol Subgroups
1 TAVQV 9, 10, 11
TGvQZ 9, 10, 11
TGvav 9, 10, 11
Functional
Tests 7,8

MILITARY BURN-IN

Military burn-in is in accordance with the cdrrent revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test
conditions are selected at AMD's option. '
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Am27S45/Am27S47

Am27S45/Am27S47

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

e Buffered common INTTIALIZE input either asynchronous
(Am27S45) or synchronous (Am27S47)

® Platinum-Silicide fuses guarantee high reliability, fast
programming and exceptionaily high programming
yields (typ. > 98%)

- GENERAL DESCRIPTiON

The Am27S45 and the Am27S547 (2048-words by 8-bits)
are fully decoded, Schottky array, TTL Programmable
Read-Only Memories (PROMSs), 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 fiexibility, 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 (Gg).

These devices contain a single pin initialize function capa-
ble of foading any arbitrary microinstruction for system
interrupt or initialization. On-the Am27845 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 (Qp-Q7) will be in a
floating or high-impedance state.

BLOCK DIAGRAM
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o>t oF xzal._l\
fe [l ROW
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fe O—
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PRODUCT SELECTOR GUIDE

Part Number Asynchronous Initialize 27S45SA* | 27S45A 27545
Part Number Synchronous Initialize 27S47SA* | 27S47A 27547
Address Setup Time (ns) 25 | 28 | 40 | 45 | 45 | 50
Clock-to-Output Delay (ns) 10 | 12 |20 | 25 | 26 | 30
Operating Range C M C M C M

A7:
NS
M
A [T
A [
A [
4 ]
Qo ]

oy [

Q2 C
Gno [

CD000461

& FE o r2> 22

»

CONNECTION DIAGRAMS
Top View

R RN EREE

CD000471

Note: Pin 1 is marked for orientation.

CD009630

LOGIC SYMBOL

IR

Iy

S

| 4
At Ay A3 Ay As Ag A7 A Ag Ay

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

AM27845 SA D c B -

F. ALTERNATE PACKAGING OPTION
-8 = 28-Pin Ceramic Leadless Chip
Carrier (CLT028)

E. OPTIONAL PROCESSING
Blank = Standard processing
B = Burn-in

D. TEMPERATURE RANGE
C= Corr;mercial (0 to +75°C)

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 TNTTTALIZE Input
Am27845 = Asynchronous Initialize
Am27S47 = Synchronous Initialize

Vailid Combinations

Valid Combinations Valid Combinations list configurations planned to be
AM27S455A . supported in volume for this device. Consult the local AMD
AM27S45A sales office to confirm availability of specific valid
AM27S45 DC, DCB, PC, combinations, to check on newly released combinations, and
AM27S47SA Pos, LG, LCB, to obtain additional data on AMD's standard military grade
AM27S47A ' products.
AM27847

.

*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 Optlon (if applicable)

C. Device Class

D. Package Type

E. Lead Finish

AM27845 SA B A

.I_————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 = 28-Pin Ceramic Leadless Chip Carrier
(CLT028)
K = 24-Pin Flatpack (CFM024)

C. DEVICE CLASS
/B=Class B

B. SPEED OPTION

. SA =28 ns setup time/12 ns clock-to-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 TNITIALIZE Input
Am27S45 = Asynchronous Initialize
Am27847 = Synchronous Initialize

Valid Combinations

Valid Combinations Valid Combinations list configurations planned to be
AM27S45SA supported in volume for this device. Consult the local AMD
AM27S45A sales office to confirm availability of specific valid
AM27S45 /BLA, /BKA, combinations or to check for newly released valid
AM27S47SA /BUC, /B3C combinations.

AM27S47A
AM27547

*Advance Information. Subject to Change.
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PIN DESCRIPTION

Ap-A1p 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.

Qp-Q7 Data Output Port
Parallel data output from the pipeline register. The disabled
state of these outputs is floating or high impedance.

1 Asynchronous Initialize (Input) (Am27545)

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) (Am27547)

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.

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.

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.

Gs Synchronous Output Enable (Input)
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.

2-152




FUNCTIONAL DESCRIPTION

The Am27S45A/45 and Am27S47A/47 are Schottky TTL
programmable read only memories (PROMS) incorporating
true D-type, master-slave data registers on chip. These
devices feature the versatile 2048-word by-8-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. The Am27S45A/45 and
Am27S47A/47 also offer maximum flexibility for system de-
sign by providing either synchronous or asynchronous initial-
ize, and synchronous or asynchronous output enable.

When V¢ 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 (Gg) is being used, the register will be in the set
condition causing the outputs (Qp to Q7) to be in the OFF or
high-impedance state. If the asynchronous enable (G) is being
used, the outputs will come up in the OFF or high-impedance
state only if the enable (G) input is at a logic HIGH level.
Reading data is accomplished by first applying the binary word
address to the address inputs (Agp through A1) and a logic
LOW to the enable input. During the alidress 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 (Qg through Q7). If the asynchronous
enable (G) is being used, the outputs may be disabled at any
time by switching the enable to a logic HIGH, and may be

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.

returned to the active state by switching the enable back to

the logic LOW state. For devices using the synchronous
enable (Gg), 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

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 (f) causes the contents of
an additional (2049th) 8-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 T will
perform a register CLEAR (all outputs LOW). If all bits of the
initialize word are programmed, activating [ 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 Am27S45A/45 has an asynchronous initialize input ().
Applying a LOW to the T 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 (G)
LOW.

The Am27S47A/47 has a synchronous Ig input. Applying a
LOW to the Ig 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 (Gg) 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 (G) is held LOW.
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ABSOLUTE MAXIMUM RATINGS
-65 to +150°C

Storage Temperature
Ambient Temperature with
Power Applied -55 to +125°C
Supply Voltage..........c.coceveverinreenren. =05 V 10 +7.0 V
DC Voltage Applied to Outputs
(Except During Programming)
DC Voltage Applied to Outputs

During Programming ...........eoeuveivenenirnienencrnnennes 21V
Qutput Current into Outputs During

Programming (Max. Duration of 1 sec.)............ 250 mA
DC Input Voltage.......c.ceevvurinerennriiine, -05Vto +55V

DC Input Current ... cvreneene. =30 MA 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.

OPERATING RANGES

Commercial (C) Devices
Temperature, TA......c.cu.-e. errrererererernrens 0 to +75°C
Supply Voltage +475 V to +525 V

Military (M) Devices*
Temperature, Tg....
Supply Voltage

........... -55 to +125°C
+45V to +55V

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

*Military product 100% tested at Tg = +25°C, +125°C,
and -55°C.

DC CHARACTERISTICS over operating range unless otherwise specified*

Parameter Parameter '
Symbol Description Test Conditions Min. | Typ. Max. Units
Output HIGH Ve = Min., log =-2.0 mA
VoH Voltage VIN=VIH or V|, 24 Volts
Output LOW Vce =Min,, lo =16 mA
VoL Voltage VIN=ViH or V| 050 Volts
Guaranteed input logical HIGH
ViH input HIGH Level voltage for all inputs (Note 1) 20 Volts
Guaranteed input logical LOW
Vi Input LOW Level voltage for all inputs (Note 1) 08 Volts
e {oput LOW Voo = Max., Vi =0.45 V —0250 | mA
IH "';'3,","3"':'6”- Vce = Max., Vin=Vce 40 A
Isc Sutput Short Ve = Max., Vout = 0.0 V (Note 2) -20 -90 mA
Am27545/Am27S47 Standard & "A"' versions 185
Vce = Max., All inputs =0.0 V
Am2.7545/Am27S47 "SA" To=0°C - 195
version only COM'L TA=25°C 190
Icc Power Supply Current Voo = Mex Ta=75C 175 mA
All inputs = 0.0 V Tc=-55°C 210
(Note 5) MIL Tc=25°C 190
T =125°C 160
lec Power Supply All inputs = GND, VoG = Max. 185 mA
Vi {;';‘t';g‘g’amp Voo = Min,, Iy =-18 mA -12 | Voits
Output Leakage Voo = Max. Vo=Vcc 40
feex Current VGE=24V (Note 3) Vo=04V -40 BA
CiN Input Capacitance VIN=20 V @ f=1 MHz (Note 4) 5
F
Cout 8;‘;‘;‘;‘“" o Vour=20 V @ f=1 MHz (Note 4) 12 P

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

WAVEFORM INPUTS OUTPUTS
MUST BE WILL BE
5.8 U STEADY : STEADY
s.els v '1
s1
st T e Skt
;00 320 0
Output WILL BE
outpyt T s e,
50 pF $ 628 N SpF ge2RN 4
I :[ M DON'T CARE: CHANGING;
ANY CHANGE STATE
— = - - = PERMITTED UNKNOWI
TC003442 -~ TCD03452 M DoEsNOT  LINEISHIGH
APPLY IMPEDANCE
“OFF” STATE
KS000010
A. Output Load for all AC tests " B. Output Load for TGHQZ and

except TGHQZ and TKHQZ TKHQZ

Notes: 1. All device test loads should be located within 2” of device output pin.
2, Sq is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. Sy 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
"SA" Version "A" Version Version
Parameter Parameter
No. Symbol . Description Min. Max. Min. Max. Min. Max. Units
Address to K HIGH COM'L 25 40 45
1 TAVKH
Setup Time - MIL 28 45 50 e
2 TKHAX Address to K HIGH Hold | COM'L ° 0 ° ns
Time MIL 0 0 0
Delay from K HIGH to .
3 TKHQV Output Valid, for initialty coML 4 10 2 2 ns
1 active outputs (HIGH or [
LOW) (Note 7) 4 12 25 30
4 TKHKL K Pulse Width (HIGH or |COM'L 15 20 20 ns
TKLKH Low) MIL 20 20 20
Asynchronous Output .
Enable LOW to Output  |CoM - 7 % 30
5 TGLQV " - ns
Valid (HIGH or MIL
LOW) (Note 3) 20 30 35
) Asynchronous Output COM'L 17 25 30
6 TGHQZ Enable HIGH to Output ns
Hi-Z (Notes 2 & 3) MIL 20 30 35
GE to K HIGH Setup COM'L 10 - 15 15
7 TGSVKH Time (Note 4) MIL 15 : 15 15 ne
Gs to K HIGH Hold Com'L 5 5 5
8 TKHGSX Time (Note 4) L z 5 5 ) ns
Detay from K HIGH to COM'L 17 25 30
] TKHQv2 - Output Valid, for initially ns
Hi-Z outputs (Note 4) MiIL 20 30 35
Delay from K HIGH to COM'L 17 25 30
10 . TKHQZ Output Hi-Z (Notes 2 & ns
4) MIL 20 30 35
Delay from T LOW to coM'L 17 30 35
1 TiLQv Output Valid (HIGH or ns
LOW) (Note 5) MiL 20 35 40
Asynchronous 1 Recovery | COM'L 17 20 20
12 TIHKH Time (Note 5) ML 20 20 20 ne
Asynchronous T Pulse comM'L 15 25 25
13 TILIH Width (Note 5) MIL 20 30 30 ne
Ts to K HIGH Setup coML 15 25 30
14 TISVKH Time (Note 6) MIL 20 30 35 ns
TS to K HIGH Hold Time |COM'L 0 0 0
15 TKHISX (Note 6) ML 0 o 5 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.

output levels using the tést load in B. under Switching Test Circuits.
. Applies only when Asynchronous Enable (G) function is used.
. Applies only when Synchronous Enable (Gg) function has been programmed.
. Applies only to the Am27S45 (Asynchronous Initialize (1)) version.
. Applies only to the Am27547 (Synchronous Initialize (Ig)) version.
. Minimum delay time is guaranteed by design and supported by characterization data.

NOOLW N

*See the last page of this spec for Group A Subgroup Testing information.

. TGHQZ and TKHQZ are measured at steady state HIGH output voltage —0.5 V and steady state LOW output voltage +0.5 V
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SWITCHING WAVEFORMS (Cont'd.)
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ANDRESS
fg ~ A1

OUTPUTS
00 - Q 7

SWITCHING WAVEFORMS
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Am27S45 Only
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GROUP A SUBGROUP TESTING

DC CHARACTERISTICS

Parameter
Symbol Subgroups
VoH 1,2, 3
VoL 1,2, 3
VIH 1,23
ViL 1,23
he 1,2, 3
IIH 1,2 3
Isc 1,2, 3
Icc 1,23
lcex 1,2, 8

SWITCHING CHARACTERISTICS

Parameter Parameter
No. Symbol Subgroups No. - Symbol Subgroups
TAVKH 9, 10, 11 9 TKHQV2 9, 10, 11
- TKHAX 9, 10, 11 10 TKHQZ 9, 10, 11
TKHQV1 9, 10, 11 11 TiLQv 9, 10, 11
4 I:E:j:é: 9, 10, 11 12 TIHKH 9, 10, 11
TGLQV 9, 10, 11 13 TILIH 9, 10, 11
TGHQZ 9, 10, 11 14 TISVKH 9, 10, 11
TGSVKH 9, 10, 11 15 TKHISX 9, 10, 11
8 TKHGSX | 9, 10, 11 Punctional 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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Am27S49/27S49A-45/27S49A

8192 x 8 Generic Series IMOX™ Bipolar PROM

DISTINCTIVE CHARACTERISTICS

® Fast access time ® AC performance is factory tested utilizing programmed
® Platinum-Silicide fuses guarantee high reliability, fast test words and columns
programming and exceptionally high programming ® Voltage and temperature compensated providing ex-
yields (typ > 98%) tremely flat AC performance over military range

Am27549/27S49A-45/27S49A

GENERAL DESCRIPTION

The Am27S49A and Am27S49 are high-speed, electrically applying unique binary addresses to Ag—A12 and holding
programmable Schottky read only memories, organized in the Output Enable (G) input, LOW. If G goes to logic HIGH,
8192 x 8 configuration. Outputs are three-state. After pro- Qop-Qy7 goes to the OFF, or high-impedance state.
gramming, stored information is read on outputs Qg - Q7 by

BLOCK DIAGRAM

A2
© A1l o

Al1e ——

Ag 1 eF ass | N\ 256 X 256

Ag ROW PROGRAMMABLE

Av DECODER | V/ ARRAY

As >

As D

RSV O OV

As

A3 D1 oF 32

Az —>— coLumn 8 — 1 of 32 MULTIPLEXERS

A1 p>—| DECODER .

fg D

felf 4>
Qg @ Q2 Q@3 Qg Q3 Qg Q7
BD006080
PRODUCT SELECTOR GUIDE
Part
Number Am27S49A Am27S49A-45 Am27S49
Address .
Access Time (ns) 40 55 45 55 65
gg:;aetlng C Devices |M Devices| C Devices only | C Devices |M Devices
IMOX is a trademark of Advanced Micro Devices, Inc. Publication # Rev. Amendment
. 04943 E /0
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CONNECTION DIAGRAMS

Top View
DIPs Flatpack
° \—y
g i # K vee A, =—=T® 21 Voo
As 2 2 As ? ‘
. Ea . g . As =-2—2sz As
;:[_'_4 :1: Ay 13 22— 4,
2
N 10 ) A, 4 2if=——m— A,
s
= 013 A, ——5 Wp—= 7
2 [Je w [ An . A, 8 19— A,
' L ] Ay A, 7 18— Arz
a0 [ w[]0o A, =18 17—— q,
Qo [ [ 1Qe Q, s 16— q,
a [T 18 [] Qs : Q, /0 15E Qs
Q [n wl]a, ‘ Q. ' “= e
oo ]2 w1 o = = o
CD009360
CD001031

LCCs

ALTERNATE
PACKAGE

OPTION

CD000971 B CD008021

Note: Pin 1 is marked for orientation.

LOGIC SYMBOL

13

[y P

8
age; D>

15002330

Vce = Positive Power Supply
GND = 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
F. Alternate Packaging Option

Am27549 A4S 2 L B T
. F. ALTERNATE PACKAGING OPTION

-8 = 28-Pin Ceramic Leadless
Chip Carrier (CL 028)

E. OPTIONAL PROCESSING
Blank = Standard processing
B = Burn-in

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

C. PACKAGE TYPE
P = 24-Pin Plastic DIP (PD 024)
D = 24-Pin Ceramic DIP (CD 024)
F = 24-Pin Rectangular Fiatpack
(CFMO024)
L = 32-Pin Rectangular Ceramic
Leadless Chip Carrier (CLR032)

B. SPEED OPTION
Blank = 55 ns
A-45=45 ns
A=40 ns
\

A. DEVICE NUMBER/DESCRIPTION
Am27S49/27S49A-45/27S49A
8182 x 8 Generic Series
IMOX Bipolar PROM

Valid Combinations

Valid Combinations list configurations planned to be

Valid Combinations supported in volume for this device. Consuit the local AMD

AM27S49 sales office to confirm availability of specific valid

AM27SA9A-45 Egé Dgg :gé combinations, to check on newly released valid combinations,

AMZTSA9A LC, LCB, LC-S, LCB-S 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

Am27549 A Wi

jo

L.

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)

C. DEVICE CLASS
B=_Class B

A. DEVICE NUMBER/DESCRIPTION
Am27549/49A
8192 x 8 Generic Series
IMOX Bipolar PROM

Valid Combinations

Am27549
Am27S49A

/BJA, /BKA, /B3C,
/BUC

B. SPEED OPTION
Blank = 65 ns
A=55ns

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

Ag-Aq2 Address (Inputs)
The 13-bit field presented at the address inputs selects one
of 16,384 memory locations to be read from.

Qo-Q7y 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.

G Output Enable (Input, Active LOW) )
Provides direct control of the Q-output three-state buffers.

Vcc 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.
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES

Storage TemPerature ...........eeeeervreesennes -65 to +150°C Commercial (C) Devices
Ambient Temperature with TOMPOIALUNB ...vvivviierinnieeerenirenienrenneenises 0 to +75°C

Power Applied.......coccvvvviiiiineienininninn ~-55 to +125°C Supply Voltage .......cceveeirenrnnnenns +475 V to +5.25 V
Supply Voltage ......oevevvniiiiiiniinieneinns -05Vto+70V Milita :
: ry (M) Devices

DG Voitage Applle: to Outputs TOMPOIAIUIS ......eevvveerveravrareenvenineeas -55 to +125°C

(Except During Programming).......... -0.5 to +Vgg Max. I + +55 V
DC Voltage Applied to Outputs Supply Voltage... - +45 V1o +5.
During Programming .......c.ccoeeeniieninniinnenienisiieennns 21V " ) - .
Qutput Current into Outputs During ) ;Jf, z;'at;r;%l ranfgﬁ ddee!m.ee tgosz a:l::;:: egetween which the
Programming (Max Duration of 1 $6C)......c..uuveues 250 mA unctionality of the devic g '
DC Input Voltage.. -05Vto +55V
DC Input Current .......ccoviviiiiininriieneinenns -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
Output HIGH Vee = Min, loH =-2.0 mA

VoH Voltage VIN = Vi or ViL 24 Volts
Output LOW Vo = Min., loL = 16 mA

VoL Voltage Vi = Vi or ViL . 0.50 Volts

Guaranteed input logical HIGH
Vin Input HIGH Level voltage for all inputs (Note 1) 2.0 Volts
Guaranteed input logical LOW )

ViL Input LOW Level voltage for all inputs (Note 1) 08 Volts

lic ggrl:;r:;ow Vo = Max,, Vi =045 V -0.250 mA

H E'S#:,,: IGH Vce = Max,, ViN=Vce 40 HA

lsc gi‘:;ﬂ‘i“‘ §3§L‘m Ve = Max., Vout =0.0 V (Note 2) -15 ~100 mA
Power Supply Al inputs = GND, : COM'L 190

lec Current Ve = Max. MIL 190 mA

vi Vo aeme Voo = Min, iy =-18 mA -12 | Voits
Output Leakage Vce =~ Max, Vo =Vcc 40

lcex Current Ves=24 V Vo=0.4V —40 KA

CiN Input Capacitance VIN=20 V @ f=1 MHz (Note 3)

Cout gg'ppa‘gwnce VouT=20 V @ f=1 MHz (Note 3)

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 paramsters are not 100% tested, but are periodically sampled.
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~ SWITCHING TEST CIRCUIT ’ KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS OUTPUTS
Vee o_o/

s

R4 MUST BE WILLBE
300 0 STEADY STEADY

WILL BE
MAY CHANGE CHANGING

FROMHTOL FROMHTOL

OUTPUT O-

cL 600
MAY CHA wiLL Bt
NGE  CHANGING
FROML TOH
FROML TOH

TC000171

TESH

DON'T CARE; CHANGING;
ANY CHANGE STATE
PERMITTED UNKNOWN
Notes: 1. taa is tested with switch S¢ closed and C =30 pF.
2. For three-state outputs, tgp is tested with C_ = 30 pF to the CENTER
1.5V level; S1 is open for high impedance to HIGH tests and DT e e
closed for high impedance to LOW tests. tgR is tested with "OFF"” STATE
CL =5 pF. HIGH to high impedance tests are made with Sq
open to an output voitage of Voy-0.5 V; LOW to high
impedance tests are made with Sy closed to the VoL + 0.5 V KS000010 .

level. -

SWITCHING CHARACTERISTICS over operating range unless otherwise specified

. Am27S49A | Am27S49A-45 Am27S549
Parameter
No. Symbol Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Units
. C Devices 40 45 55
Address Valid to Output
1 TAVQV Valid Access Time M Devices 50 - 65 ns
Delay from Output i 0 3
2 TGvaz Enable Valid to C Devicas 3 0 35 ns
Output High 2 M Devices 35 - 40
Delay from Output C Devi 30 30 35
3 TGvVQv Enable Valid to e ns
Output 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
aoEegs, WK VRLID ADDRESS ROy

®

ouTPUTS . \)OOOOOOXXX / ; \ Hi-Z
Sa'm a7 SAKARKATN Ao ouTeuT Sl e XX

ot

WF021480
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Am27S51

131,072-Bit (16,384 x 8) Bipolar PROM

ADVANCE INFORMATION

Am27S51

DISTINCTIVE CHARACTERISTICS

@ Ultra fast access time (35 ns max.) ""A" version, and fast ® AC performance is factory tested, utilizing programmed

access time (55 ns max.) standard version test words and columns.

® Platinum-Silicide fuses guarantee high reliability, fast © Voltage and temperature compensated, providing ex-
programming and exceptionally high programming tremely flat AC performance over Military Range.
yields (typ > 98%). ' ® Member of generic PROM series, utilizing standard

programming algorithm.

GENERAL DESCRIPTION

The Am27S51/51A (16,384 words by 8 bits) is a Schottky Schottky bus standards, capable of satisfying the require-
TTL Programmable Read-Only Memory (PROM). This de- ments of a variety of microprogrammable controls.
vice has three-state outputs, compatible with low-power

BLOCK DIAGRAM

1 OF 256 256x512
A CO—
A CO—] ROW PROGRAMMABLE

As D—— DECODER ARRAY

| | S

1 OF 64 :
A 8-1 of 64 MULTIPLEXERS

AL OOLUMN
A CDO— DECODER

Q Q, Q, Q Q Qs Qs Q,
' BD005362

PRODUCT SELECTOR GUIDE -

Part Number Am27S51A Am27S51

Address
Access Time

35 ns 45 ns 55 ns 65 ns

Operating

Range C M C M

Publication # Rev. ndmel
06915 B /0
2:166 Issue Date: May 1986




CONNECTION DIAGRAMS

Top View
\J/
AL 28 [ Jve Ao 1 Voo
A2 27 A, As Ao
A[]3 26 A, A, A,
AGE 4 25 DA'Z As A,
As(] 5 24 A, As A
A 235 A -
A7 22 [5G, A .
A8 211G, A, a
Ao 207G, A, a
Ao[] 10 19 DQ, A a
Qo[ 11 18 1Q, Q Q,
Q12 170, Q, o,
Q. [T} 13 16[Ja, Q, a,
GND[] 14 1511Q, GND I | Q,
CD006070 CDO006081
LOGIC SYMBOL
Ao A A A AL A AL A A A Ap An Ap Ap

— 5

—G;

—] G:,

—G;

Q Q Q Q Q Q Q

LT

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

AM27851 A D (o] B

|————E. OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

D. TEMPERATURE RANGE
C = Commercial (0 to +75°C)

C. PACKAGE TYPE
P = 28-Pin Plastic DIP (PD 028)
D = 28-Pin Ceramic DIP (CD 028)
L = 44-Pin Ceramic Leadless Chip Carrier (CL 044)

B. SPEED OPTION

A=35 ns
‘Blank =55 ns
A. DEVICE NUMBER/DESCRIPTION
Am27851
131,072-Bit (16,384 x 8) Bipolar PROM
Valid Combinations Valid Combinations
AM27S51 DC, DCB Valid Combinations list configurations planned to be
PC, PCB : . >
AMZTS5IA LG LCB 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
AM27S51 A /B X A
L——E. LEAD FINISH
A =Hot Solder DIP
D. PACKAGE TYPE
X = 28-Pin Ceramic DIP (CD 028)
Y = 28-Pin Ceramic Flatpack (CF 028)
C. DEVICE CLASS
© /B=Class B
B. SPEED OPTION
Blank = 65 ns
A=45ns
A. DEVICE NUMBER/DESCRIPTION
Am27S51
131,072-Bit (16,384 x 8) Bipolar PROM
Valid Combinations Valid Combinations
AM27S51 /BXA, /BYA Valid Combinations list configurations planned to be
AM27S51A , supported in volume for this device. Consult the locat AMD
sales office to confirm availability of specific valid
combinations or to check for newly released valid
combinations.
PIN DESCRIPTION
Ag~-Aq3 Address (Inputs) buffers which when enabled, are in a floating or high-
The 14-bit field presented at the address inputs select one impedance state. .
of 16,384 memory locations to be read from. g{' G2 Gz, Gg Output Enables
Provides direct control of the Q-output three-state
Qp-Q7 Data Out Port (Output, Three-State) buffers.
The outputs whose state represents the data read from the Disable = Gq + G2 +Gg + G4 - FALSE
selected memory locations. These outputs are three-state Enable =Gy - G - Gg * G4~ TRUE
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Storage Temperature ........

ABSOLUTE MAXIMUM RATINGS
........ cierrenne.. =65 to +150°C

Ambient Temperature with

Power Applied........cccoovvvenninnns .
Supply Voltage

DC

(Except During Programming)

........ .=-55 to +125°C
-051to +7.0V

Voltage Applied to Outputs
....... -0.5 V to +Vgg Max.

DC Voltage Applied to Outputs

During Programming ...... e B, 21V
Output Current into Outputs Durmg

Programming (Max. Duration of 1 sec) ............ 250 mA
DC Input Voltage............. P -051t0 +55V
DC Input Current ........ccccevveviniiiniiniennns ~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.

OPERATING RANGES
Commercial (C) Devices
Ambient Temperature, Ta
Supply Voltage
Military (M) Devices
Case Temperature, Tg
Supply Voltage

....0 to +75°C
+4.75 to +56.25 V

-55 to +125°C
+45 to +55 V

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

:lgl;tféy product 100% tested at ~55°C, 25°C, and

DC CHARACTERISTICS over operating range unless otherwise specified*

Parameter Parameter

Symbol Description Test Conditions Min. Typ. Max. | Units
Vce = Min,, loy =-2.0 mA

VoH Output HIGH Voltage ViN= Vi or ViL 24 Volts

. Vee =Min, loL =16 mA

VoL Output LOW Voltage Vin =Vig or ViL 0.50 Volts
Guaranteed input logical HIGH voltage for

VIH Input HIGH Level all inputs (Note 1) 20 Volts
Guranteed input logical LOW voltage for all

ViL Input LOW Level inputs (Note 1) 0.8 Volts

I Input LOW Current Vce =Max,, ViN=0.45 V -0.250 mA

[T Input HIGH Current Vce = Max., VN =Vco 40 A

Isc Qutput Short Circuit Current Vce = Max,, Voyt =0.0 V (Note 2) -15 -100 mA

Icc Power Supply Current All inputs = GND, V¢c = Max. 190 mA

Vi Input Clamp Voltage Vec=Min, [N=-18 mA -1.2 Volts

Vo=Vcc 40

! Output Leakage Current Vec=Max, G3=24V

ICEX utp g cc 3 Vo=04 V 20 HA

Cin Input Capacitance VIN=20V @ f=1 MHz (Note 3} 5.0 F”

Cout QOutput Capacitance Vour =20 V@ f=1 MHz (Note 3) 8.0 P

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. P;’yan‘:‘:;f’ ;:;::‘l‘;tlz; comL ML com'L MIL Units
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
1| TAvav fiddross Valid to Output 3s 45 55 65
2 | Tavaz Vo o Egotie 25 30 25 30 ns
> | Tovor | ool iop out Enee > 0 > o

See also Switching Test Circuits.

Notes: 1. Tests are performed with input transition time of 6 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. TGVQZ is measured to the steady state HIGH-0.5 V and
under Switching Test Circuits.

steady state LOW + 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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SWITCHING WAVEFORM |

ADDRESS TIAMAAVR
Ao-Ap A’M}M’,‘ VALID ADDRESS >

ouTRUTS 2 -
Q,-0Q, VALID OUTPUT Mz VALID OUTPUT
M A

G, G G, G, ENABLE * DISABLE ENABLE

WF010542
SWITCHING TEST CIRCUITS
50V 50V
: , ¢
S, ’ S, )
300 N 300 N
Output . Output
]:50 pF Z 600N :[s pF 600 N
TC003720 TC003730
A. Output Load for ail A-C tests except B. Output Load for TGVQZ

TGVQZ

Notes: 1. All device test loads should be located within 2” of device output pin.
2. Sq is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. S 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

WILL BE
MAY CHANGE CHANGING

FROMHTOL FROMH TO L

WILL BE
MAY CHANGE CHANGING

FROMLTOH  fromL TOH

DON'T CARE; CHANGING;
ANY CHANGE TATE
PERMITTED UNKNOWN

CENTER

tESE]

DOES NOT LINE IS HIGH
APPLY IMPEDANCE
“OFF" STATE
KS000010
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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
I 1,23
IIH 1,2, 3
Isc 1,2, 3
lcc 1,23
ICEX 1,2 3

SWITCHING CHARACTERISTICS

Parameter

No. Symbol Subgroups
TAVQV 9, 10, 11
TGvVQZ 9, 10, 11
TGvav | 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 3 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 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 registef 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/Gg/1/ig). 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 (Gg), Asynchronous
Initialize (), or Synchronous Initialize (Ig).

If the architecture has been programmed to synchronous
enable, upon power-up the outputs (Qo-Q7) will be in a
floating or high-impedance state.

BLOCK DIAGRAM

1 eF 2s5
G
O—— pecoDer

256 X 128
PROGRAMMABLE
ARRAY

RS SV L 1 SR 1

COLUMN A8 — 1 of 16 MULTIPLEXERS

N I I O

F5-BIT EDGE-TRIGGERED REGISTER

G/Ggr1/1s

PROGRAMMABLE INITIALIZE WORD

9 G 043 0 O O Oy
BD006440
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PRODUCT SELECTOR GUIDE

Part Number Am27S55A | Am27S55
ITA::;!;e(s:s)Setup 20 | 25 | 25 | 30
Strag™ | w [ o]
o AEIEE

CONNECTION DIAGRAM

Top View
A [1° 24 veo
AGE 2 23 j Ag
As[]s 22[] A
A4 21[J A
ass 20 [ Ay
Azl]e 19 [ a7Ggnng
a7 18K
A e - 17[day
qye 16[]ag
a0 5] ag
o n  wu[da,
GND [T 12 13[Jag

CD009590

LOGIC SYMBOL

12
i> Ag-Ayy
‘ ‘ 8
. a7 i>
—| G/Gg/lg

LS002450
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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 (it applicable)

C. Package Type

D. Temperature Range

E. Optlonal Processing

Am27855 A D < B

‘———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)

B. SPEED OPTION
A=20 ns Setup 10 ns clock-to-output
=25 ns Setup 13 ns clock-to-output

A. DEVICE NUMBER/DESCRIPTION
Am27855
4096 x 8 Bipolar Registered PROM

Valid Combinations
Valid Combinations

AM27S55 Consult the local AMD sales office to confirm availability of
DC, DCB specific valid combinations, to check on newly released valid
AM27S55A PC, PCB

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

AM27855

AM27855 A i

l———E. LEAD FINISH

A =Hot Solder DIP

D. PACKAGE TYPE
L = 24-Pin Slim Ceramic DIP (CD3024)

C. DEVICE CLASS
/B=Class B

B. SPEED OPTION
A=25 ns Setup 13 ns clock-to-output
=30 ns Setup 16 ns clock-to-output

A. DEVICE NUMBER/DESCRIPTION
Am27S55
4096 x 8 Bipolar Registered PROM

Valid Combinations

valid Combinations Valid Combinations list configurations planned to be

supported in volume for this device. Consult the local AMD

/BLA sales office to confirm availability of specific valid

AM27S55A combinations or to check for newly released valid
combinations.

AM27S55
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PIN DESCRIPTION

Ap-Ayy 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 (Qutput)
Parallel data output from the pipeline register. The disabled
state of these outputs is floating or high-impedance.

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.

This device contains a two bit architecture word which,
when programmed, will provide one of the following
functions:

G/GS/I/1S  Asynchronous/Synchronous Output Enable/
Asynchronous/Synchronous initialize (Input)
With the architecture word unprogrammed, this pin operates
as an Asynchronous Output Enable (G) and provides direct
control of the DQ output three-state drivers independent of
K. 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 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 () which is a
control pin used to initialize the output data registers froma
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.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature .................... veerer.. =65 to +150°C
Ambient Temperature with

Power Applied..........ccciveneee viresnnennn. =55 to +125°C
Supply Voltage ........ccoveevriiiieciinniennnns -05Vto+70V

DC Voltage Applied to Outputs
Except During Programming
DC Voltage Applied to Outputs
During Programming ... .
DC Current into Outputs During
Programming (Max Duration of 1 sec)............. 250 mA
DC Input Voltage ........ceuuvueeuiivenerrenns -05Vito +55V

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.

OPERATING RANGE

Comhercial (C) Devices

Temperature (TA)....cocevvvniiniiniiiinnniiiinnn, 0 to +75°C

Supply Voltage (Vcg) «.eovvvenenree. +475 V to #5256 V
Military (M) Devices

“Temperature (Tg).......... [T e =55 t0 +125°C

Supply Voltage (Vce)

+4.50 V to +5.50 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

Parameter Parameter
. 8 it
Symbol Description Test Conditions Min Max. | Units
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, IN=-18 mA -1.2 Volts
Vee = Min,, lon =-2 mA
VOH Output Voltage (HIGH) Vo= Vi or Vi, 24 Volts
Voo = Min, lgL =16 mA
VoL Output Voltage (LOW) Vi = Vi or Vi 0.5 Volts
I Input Current (HIGH) Vg =M ViN=27V 25 A
nput Curren = Max,
H P ce VIN=55V 40
i Input Current (LOW) Vee = Max,, VIN =045 V -250 A
Output Short-Circuit - - . _
Isc Current Vg = Max., Vo =0 V (Note' 2) —20 90 mA
Vce = Max. Vourt = Vcc 40
1 k t
CEX Output Leakage Current VEES = 24 V (Note 3) Vour =04 V i MA
Ta=0°C 185
COM'L Ta=25°C 175
| Powsr Supply Gurrent Vo =Max,, All Inputs = 0.0 V Ta= 780 165 A
ower Sy urren = Max,, nputs = 0.l m,
cc PPlY cC p! To=-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 (Gg), the device must be clocked after applying these voltages to perform this

measurement. :
Capacitance*
ngya::;le" ::;::;::‘;‘ Test Conditions Typ. Units
Cin Input Capacitance Vee=5.00 V, Ta=25°C 5 F
Cour Output Capacitance VINVouT=20V @ f=1 MHz 12 P

*These parameters are not 100% tested, but are

may be affected.

d at initial ch

ization and at any time the design is modified where capacitance
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Output

SWITCHING TEST CIRCUITS

32N

€2 pF $620 N

TC003442

A. Output Load for all Switching

tests except TGHQZ and TKHQZ

31 N
Output

TC003452

B. Output Load for TGHQZ and
TKHQZ

Notes: 1. All device test loads should be located within 2" of device output pin.
2. S4 is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests.

S is closed for all other Switching tests.

3. Load capacitance includes all stray and fixture capacitance.

KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS OUTPUTS
MUST BE WILL BE
STEADY STEADY

WILL BE
MLeE S
- FROMHTOL
. WILL BE
MAY CHANGE
CHANGING
DON'T CARE: CHANGING;
ANY CHANGE STATE
PERMITTED UNKNOWN
CENTER
DOES NOT LINE IS HIGH
APPLY IMPEDANCE
“OFF” STATE
KS000010
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 1)

"A" Version Standard Version
Parameter Parameter
No. Symbol Description Min. Max. Min. Max. Units
) COML| 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
Delay from K HIGH to Output Valid, for com'L 10 13
8 TKHQV1 initially active outputs (HIGH or LOW) ML s m ns
TKHKL COM'L 15 20
4 K Pulse Width (HIGH or LOW : ns
TKLKH ( ) MIL 20 20
Asynchronous Output Enable LOW to CoM'L 15 20
5 TaLav Output Valid (HIGH or LOW) (Note 3) il % P ns
Asynchronous Output Enable HIGH to CoMm'L 15 20
6 TeHaz Output Hi-Z (Notes 2 & 3) MIL 20 25 ns
‘ - ] coML| 10 15
7 TGSVKH Gs to K HIGH Setup Time (Note 4) ns
MIL 15 15
! COM'L 5 -5
8 TKHGSX Gs to K HIGH Hold Time (Note 4) ns
MIL 5 5 /
Delay from K HIGH to Output Valid, for CcoM'L 13 18
9 TkHQv2 initially Hi-Z outputs (Note 4) IL 1T s o ns
Delay from K HIGH to Output Hi-Z coM'L 13 18
10 TKHQZ (Notos 2 & 4) i m Py ns
Delay from T LOW Com'L 17 20
n TiLav 10 Output Valid (HIGH or LOW) (Note 5) L 2 25 ns
Asynchronous T COM'L 17 20 ,
12 TIHKH Recovery Time (Note 5) MIL 20 25 ns
Asynchronous [ Pulse Width COM'L 15 20
13 TILIH
(Note 5) MIL 20 20 ne
Ts to K HIGH Setup Time COM'L) 15 20
1
1 TISVKH (Note 6) MIL 20 25 ns
Ts to K HIGH Hold Time COM'L 0 0
15 TKHISX (Noto 6) i 5 o ns

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. 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 Diagram B.
. Applies only when Asynchronous Enable (G) function is used.
. Applies only when Synchronous Enable (Gg) has been programmed.
. Applies only when (Asynchronous Initialize (f)) has beenprogrammed.
. Applies only when (Synchronous Initialize (ig)) has been programmed.

AW
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SWITCHING WAVEFORMS (Cont'd.)

(]

QUTPUTS
Qg — Q7

OUTPUT ENABLE

b,—'\J' :

®
®

G

WF021730

Timing Set 1 - Using Asynchronous Enable
@—
CcLock
K fla— ®
—

ADDRESS NOOOOXXXXX XXX NXXXXX /
fAg ~ A1y UALID Anq R QK
OUTPUTS
Qg - Q7 \eutPuUT

Timing Set 2 - Using Synchronous Enable

WF021740
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SWITCHING WAVEFORMS

CLOCK
K
ADDRESS \ OO0/
Ag = AL AOKOEEENENA
o ey VALID OUTRUT

INITIALIZE ) W

I

WF021750

Timing Set 3 - Using Asynchronous Initialize

@—
Qéx:’(
— o
@—-.‘
ADDRESS \VOOOOOOOON .
Ao = A1y A VALID ADDRESS

-@®
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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 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 lgL

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). A non-programmable Asynchro-
nous Enable (G) is also provided.

BLOCK DIAGRAM
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PRODUCT SELECTOR GUIDE

Part Number 27S65A 27565 27S65A 27565
%t'!:;ess Set-up 23 ns 30 ns 27 ns 35 ns
g:;:l;-to-omp ut 10 ns 15 ns 13 ns 20 ns
Operating
Ronge c c M M
CONNECTION DIAGRAMS
Top View
Agt T ubve
As (]2 23] Ag Ay
As []3 2 A As
(W} 218
A s 20[71G/GS Az
A2 e WS A
M7 18[00,
Ao 8 1700y Ao
use - 16[1 002 NG
oK 10 15[ 00y
$0 1 u[sa M
GND (12 13[eK
CD000541

Note: Pin 1 is marked for orientation.

CD004901

LOGIC SYMBOL

DK

Dog f——p
0o} p——>p
DQA2 f———pp
DA3 —-p

sQ ————»

LS002100
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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

AM27S65 A £ B

L——E. OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

o}

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 Ceramic Leadless Chip Carrier (CL 028)

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/DESCH'PTION
1Kx4 Regnstered PROM with SSR™ Diagnostics

Valid Combinations

Valid Combinations Consult the local AMD sales office to confirm availability of
AM27565 PC, PCB, specific valid combinations, to check on newly reieased valid
AM27S65A DC, DCB, LC, LCB 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

M27S65 A / B K A

L—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-to-output

A. DEVICE NUMBER/DESCRIPTION
Am27S65
1K x 4 Registered PROM
with SSR™ Diagnostics

Valid Combinations

s Consult the local AMD sales office to confirm availability of
/BKA, /BLA, /BGC spgclflc va[ld qomblnatlons or to check for newly released
AM27S65A valid combinations.

Valid Combinations
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PIN DESCRIPTION

Ag-Ag Address Inputs
The 10-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.

DQg~DQ3 Data I/0 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-Sp—S1-S2-53/5Q). 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.

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 DK.

SD 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 —> Sp). 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.

SQ  Serlal Data Output
This pin operates as a transfer pin for serial data. When M
input is LOW, SQ = S3. When M is HIGH and SD operates
as a control pin, the SQ pin operates as a pass through of
SD control. SQ is an active totem-pole output.

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.

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 DQ 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.

1/IS  Asynchronous/Synchronous Initialize

With the architecture word unprogrammed this pin functions
as an Asynchronous Initialize (f) 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.
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MODE SELECT TABLE

Data transfers into the shadow register occur on the LOW-to- Because of the independence of the clock inputs, data can be
HIGH transition of DK. M (MODE) and SD determine what data shifted in the shadow register via DK and loaded into the
source will be loaded. The pipeline register is loaded on the pipeline register from the data input via PK as fong as no set

LOW-to-HIGH transition of PK. M (MODE) selects whether the up or hold times are violated.
data source is the PROM Array or the shadow register output.

Inputs Outputs
_ Shadow Pipeline Operation

SD M DK PK Is* sQ Register Register

x L ' - X Sa Sg;-fgt-g NA Serial Shift; SD—Sg-»S1-52-53/8Q

X L - 1 H S3 NA G- ARRAY | Normal Load Pipeiine Register from PROM

X L - t L S3 NA Q""gﬂ; A Synchronous Initialize Pipeline Register*

L H 1 - X SD SnQn NA Load Shadow Register from Outputs (DQg - DQg)
X H - t X SD NA QneSp Load Pipeline Register from Shadow Register
H H 1 - X SD Hold NA No-Op; Hold Shadow Register
FUNCTION TABLE DEFINITIONS ‘
INPUTS OUTPUTS

H=HIGH SQ = Serial Data Output

L=LOW S3~Sg = Shadow Register Outputs (internal to devices)

X=Don't Care Qg3 - Qg = Pipeline Register Outputs

-= Steady State LOW or HIGH or HIGH-to-LOW NA = NOT applicable: Output is not a function of the

transition specified input combinations

1= LOW-to-HIGH transition
*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. .

_______________________ -
i i
TS, e —————!»—- ouTPyTS
L0GIC |
NTERNAL F———— STATE
STATE et ouTPUTS
WPUTS

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 difficuit 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

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.

INPUTS et outpuTs
COMBINATORIAL | sTATE
LOGIC ouTPuTS
REGISTER
‘“"‘—J A Stares -
J
sa
[]
|
SHADOW
L
(400€) ox
50
AF000191
Figure 2.

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.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature ............ccueeuee ..... =65 to +150°C
Ambient Temperature with

Power Votage ............. e, -55 to +125°C
Supply Voltage ........ccovevvenviniieniinninnnes -05Vto70V
DC Voltage Applied to: Outputs

(Except During Programming)............. 0.5 to Voo Max.
DC Voltage Applied to Outputs

During Programming............coevve. e 21V
Output Current into Outputs During

Programming (Max. Duration of 1 sec))........... 250 mA
DG Input Voltage...........cceeveuienniinnnns 05Vt +55V

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
roliability.

OPERATING RANGES

Commercial (C) Devices
Temperatures ..
Supply Voltage...........c...u.

Military (M) Devices .
Temperatures...........ccocuuens e -55 to +125°C
Supply Voltage .......cceeeveennrnnnnnns +45Vto +55V

......... 0 to +75°C
+475Vito +525V

Operating ranges define those limits between which the
functionality and parameters of the device are guaranteed.

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

DC CHAhACTERlSTICS over opérating range unless otherwise specified”

Parameter Parameter .

Symbol Description Test Conditions Min. Max. Units
VIH . Input Leve! (HIGH) Guaranteed input HIGH Voltage (See Note 1) 20 Volts
Viu Input Level (LOW) Guaranteed input LOW Voitage (See Note 1) 0.8 Volts
v '\;‘(‘,’I‘t’;gg’amp Voo = Min, Iy =-18 mA ' 12 Volts

- Mi ! DQo-DQ3) =-2 mA
gy oo T
COM'L foL.
Output Voltage Vee = Min (0% - DAg) = 24 mA
VoL (LOW) > VIN = Vi or Vie :ADI(lio ) = 18 mA 0.5 Volts
loL. (SQ) =4 mA
e  »
e Input Current (LOW) Voo = Max.,, Viy=04 V : -250 A
S St Ve ey e ] ™
ouT =0 v (Note 2) sQ ~10 _85
lcex gutpu‘l Leakage Ve = Max, Vout =Vce 50 HA
urrent vG=24V Vour =04 V -150 mA
Ta=75°C 150
COM'L | TAo=25°C 160 mA
lco (P:ower Supply Vee = Max., All Inputs =0 V Ta=0°C 165
urrent (Note 3) Tc=125°C 145
MIL Tc=25°C 165 mA
Tc =~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. Duration 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=5.0V, Tpo=25°C 5 F
Cout Output Capacitance Vin/Vour =20 V@ f=1 MHz 12 P

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 MiIL
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 [} [} [} ] ns
Delay from PK HIGH to Output Valid, for initially
3 [ TPKHDQVT | ;ctive outputs (HIGH or LOW) (Note 7) 4 10445 4|20 ns
4 Iﬁ»’ﬁt‘é’&‘h PK Pulse Width (HIGH or LOW) ‘ 15 20 20 20 ns
Asynchronous Output Enable LOW to Output Valid
5 [TvaLbav (HIGH or LOW) (See Note 3) 22 25 25 30
Asynchronous Output Enable HIGH to Output .
6 | TGHDQZ HIGH-Z (See Notes 2 & 3) 17 22 20 25
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
Delay from PKGHIGH to Output Valid, for initially
9 | TPKHDQV2 High-Z outputs (See Note 4) 17 22 20 25 ns
Delay from PK HIGH tou Output High-Z
10 TPKHDQZ (See Notes 2 & 4) 17 22 20 25 ns
Delay from 1 LOW to Output Valid (HIGH or LOW)
1 TiLDQV (See Nota 5) 25 30 30 35 ns
Asynchronous T Recovery to PK (HIGH)
12 TIHPKH (See Note 5) . 20 25 25 30 ns
13 TILIH Asynchronous T Pulse Width (LOW) (See Note 5) 20 20 25 25 ns
14 TISVPKH 18 to PK HIGH Setup Time (See Note 6) 20 25 20 25 ns
15 TPKHISX 15 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. TGHDQZ andc TPKHDQZ are measured to Steady State HIGH- 0.5 V and Steady State LOW + 0.5 V output levels using the
test load in
. Applies only if the architecture is configured for Asynchronous Enable.
. Applies only if the architecture word has been programmed for a Synchronous Enable_input.
. Applies only if the architecture word has been programmed for a Asynchronous_initialize input.
. Applies only if the architecture word has been programmed for a Synchronous Initialize input.
. Minimum Delay times are guaranteed by design and supported by characterization data.

NOMAW

DIAGNOSTIC MODE SWITCHING CHARACTERISTICS over operating range unless other specified
(See Note 1.)*

COM'L MiIL

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 i 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 TOKHDQX 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 37(')?@'{3& tsBI (;/:)Iid to SQ Valid 25 20
26 | 1oKioRG DK Pulse Width (HIGH or LOW) 25 25
a7 | JMHSQY Delay from Mode (HIGH or LOW) to SQ Valid 25 30

See also A-C TEST LOADS
*See last page of this spec for Group A Subgroup Testing information.
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SWITCHING WAVEFORMS
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SWITCHING WAVEFORMS (Cont.)
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SWITCHING WAVEFORMS (Cont.)
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KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS ouTPUTS
MUST BE WILL BE
STEADY STEADY

MAYCHanGE  BILLBE
FROMHTOL  frommTOL
MAY CHANGE b BE
FROMLTOH  foomi TOH
DONTCARE:  CHANGING:
ANYCHANGE  STATE
PERMITTED UNKNOWN
CENTER
DOES NOT LINE IS HIGH
APPLY IMPEDANCE
“OFF" STATE
KS000010

A-C TEST LOADS

S.av 5.8V 5.8V
S1 S1
30D 12p0 320
Output output Output
]:56 pF S 60D Ixs pF S 2400 ]:S pF (5]
TQ0029 40 TC002950 TC002960

C. Output load for TGHDQZ and
TPKHDQZ on Outputs DQg-DQ3

A. Output load for DQg-DQ3 B. Output load for SQ

Notes: 1. All device test loads should be loaded within 2" of device output pin.
2. Sy is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. Sq 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:

power supply voltage, creating erroneous function or tran-
sient performance failures.

Do not leave any inputs disconnected (floating) during any
tests.

1. Ensure that adequate decoupling capacitance is employed 3.Do not attempt to perform threshold tests under AC

across the device Vgc and ground terminals. Multiple
capacitors are recommended, including a 0.1uFarad or
larger capacitor and a 0.01uFarad or smaller capacitor
placed as close to the device terminals as possible.
Inadequate decoupling may result in large variations of

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.
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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
i 1,2 3
m 1,2, 3
Isc 1,2, 3
Icex 1,23
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 TOKHSQV 9, 10, 11
9 TPKHDQV2 9, 10, 11 25 TSDvsQv 9, 10, 11
10 TILDQV 9, 10, 11 26 TDKHDKL 9, 10, 11"
1 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
15 TPKHISX 9, 10, 11 Tests 78

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.

2-196




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 mA lgL

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).
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PRODUCT SELECTOR GUIDE

Part Number 27S75A 27S75 | 27S75A 27875
Address Set up Time 25 ns 30 ns 30 ns 35 ns
Clock-to-Output

Delay 12'ns 15 ns 17 ns 20 ns
Operating Range o] C M M

CONNECTION DIAGRAMS
Top View

C

Ar ] 240 Vee
AsC]2 2 A
As 13 22{7)Ag
A4 nD Ay
A8 20[7G/G8
mC]e 19[3Ti8
AMCl7 18] DQy
A8 7[00y
u]e 161 0a,
DK C}10 15100y
80 i1 1[8Q
GND (12 133JPK
CD000552

Note: Pin 1 is marked for orientation.

CD004503

LOGIC SYMBOL

—p{R1
——— G/GS
—p /IS
——p PK

™ DK

SD

neg f———>p
oy [ p
Doz f—op
DAz f—p

5Q ——p

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

AM27875 A P (0] B

|-——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 Ceramic Leadless Chip
Carrier (CL 028)

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

Valld Combinations Valid Combinations
AM27575 Consult the local AMD sales office to confirm availability of
PC, PCB, DC specific valid combinations, to check on newly released valid
AM27S75A DCs, LG, LCB 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

AM27S75 A / B K

A

LE 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

A. DEVICE NUMBER/DESCRIPTION
Am27S875

B. SPEED OPTION
Blank = 35 ns set-up/20 ns clock-to-output
A =30 ns set-up/17 ns clock-to-output

2K x4 Registered PROM with SSR™ Diagnostics

Valid Combinations
AM27S75
AM27S75A

/BKA, /BLA, /B3C

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

Ag-A19 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.

DQp~-DQ3 Data I/0 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—>Sp—S1—>S3—>S3/SQ). 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 DK.

SD 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—>Sp). 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-toHIGH transition of DK. SD asserted HIGH
represents a NO-OP function on this device.

SQ Serlal Data Output
This pin operates as a transfer pin for serial data. When M
input is LOW, SQ = S3. When M is HIGH and SD operates
as a control pin, the SQ pin operates as a pass through of
SD control. SQ is an active totem-pole output.

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.

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 DQ 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.

/1S Asynchronous/Synchronous Initlalize
With the architecture word unprogrammed this pin functions
as an Asynchronous Initialize () 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.
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MODE SELECT TABLE

Data transfers into the shadow register occur on the LOW-to- Because of the independence of the clock inputs, data can be
HIGH transition of DK. M (MODE) and SD determine what data shifted in the shadow register via DK and loaded into the
source will be loaded. The pipeline register is loaded on the pipeline register from the data input via PK as long as no set

LOW-to-HIGH transition of PK. M (MODE) selects whether the up or hold times are violated.
data source is the PROM Array or the shadow register output.

Inputs Outputs
_ Shadow Pipeline
sD M DK PK IS* sSQ Register Register Operation
X L 1 - X S3 sg;.sg51 NA Serial Shift; SD-.Sp-S1-S2-53/SQ
X L - 1 H S3 NA On—ABRAY | Normal Load Pipeline Register from PROM
QnINIT o .
X L - 1 L S3 NA Synchronous Initialize Pipeline Register
DATA
L H 1 - X SD SpQn NA Load Shadow Register from Outputs (DQg - DQg)
X H - 1 X SD NA QpeSp . Load Pipeline Register from Shadow Register
H H 1 - X SD Hold NA No-Op; Hold Shadow Register
MODE SELECT TABLE DEFINITIONS
INPUTS ' . OUTPUTS
H=HIGH SQ = Serial Data Output
L=LOW S3-Sg = Shadow Register Outputs (internal to devices)
X =Don't Care Q3 - Qg = Pipeline Register Outputs
- = Steady State LOW or HIGH or HIGH-to-LOW NA = NOT applicable: Output is not a function of the
transition specified input combinations

t = LOW-to-HIGH transition
*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.

[T T q
WeuTS ————————————] ————-Il-— oUTPUTS
|
oaic |
| || soural T 5
| weuns |
| A |
! J |
| ” B
| |
Il SEQUENTIAL LOGIC NETWORK. !
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

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.

weuTs — ourPuTs
COMBINATORIAL | st
© 106K . ouTsuTs
| l INTERNAL
x ’ STATES
: PK
sa
t
SHADOW

AF000191

Figure 2.

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.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature .........coveveinevnriniie -65 to +150°C
Ambient Temparature with

Power Applied.........cocvvvivinnieiininininnn. -55 to +125°C
Supply Voltage ........ccoviuirennieiiinicnninne -05Vto+70V
DC Voltage Applied to Outputs

(Except During Programming)............ -0.5 to Vcc Max.

DC Voltage Applied to Outputs

During Programming .......c.eevesveeireninnressensensniees 21 v
Output Current into Outputs During

Programming (Max. Duration of 1 sec)............ 250 mA
DC Input Voltage.......c..cverniieniinnennnnns -05Vto +55V

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

OPERATING RANGES

Commercial (C) Devices
Temperature TA ...oovveiviiniiiiiiiieniennens 0 to +75°C
Supply Voltage .........ccceeueenininnns +475 V to +5.25 V

Military (M) Devices
Temperature Tg
Supply Voltage .......c..coveveiriiinninnns

.............................. -55 to +125°C
+45Vto +55V

Operating ranges define those limits between which the

functionality and parameters of the device are guaranteed.

Military Product 100% tested at —55°C, 25°C, 125°C

range unless otherwise specified*

Parameter Parameter
Symbol Description Test Conditions Min. | Max. | Units
VIH Input Voltage HIGH Guarantee Input HIGH Voltage (Note 1) 20 Volts
ViL Input Voltage LOW Guarantee Input LOW Voltage (Note 1) 0.8 Volts
\7l Input Clamp Voltage Vee = Min, Iy =-18 mA -1.2 Volts
loH (DQo-DQg) =-2 mA
Vee = Min.
VoH Output Voltage (HIGH) Vi = Vi or ViL loH (SQ) =-0.5 mA 24 Volts
COM'L foL
i . DQo~DQg) =24 mA
Vee = Min. {
VoL Output Voltage (LOW) ViN = ViH or ViL MIL loL 0.5 Voits
(DQp-DQg) = 18 mA
loL (SQ) =4 mA
VIN=27 V 25
1 Input Current (HIGH Vce = Max.
IH np! (HIGH) oG = Max V=55V %0 bA
L Input Current (LOW) Vce = Max., VIN=0.40 V -250 HA
DQp-D -20 -90
Isc Output Short Circuit Current Ve = Max. o-DQs mA
Vout =0 V (Note 2) SQ ~-10 -85
Voo = M Vout =Vcc 50
lcex Qutput Leakage Current CC = Max. mA
V&/55 =2.4 V (Note 3) Vour =04 V -150
Ta=0°C 175
COM'L | TA=25°C 170
Ta=75°C 160
! Power Sul Current Vg = Max., All Inputs =0.0 V mA
cc Pely cc Note 8) To=-55°C 185
ML Tc=25°C 175
Te = 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. 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 Voo =50 V, Ta=25°C 5 oF
Cout Output Capacitance ViN‘VouT=20V @ f=1 MHz 12

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
Delay from PK HIGH to Output Valid, for initially
3 | TPKHDQV1 | 5ctive outputs (HIGH) or LOW) (Note 7) 4 |12 | 4 17} 415 4 20| s
4 ﬁmﬁ’,’(‘h PK Pulse Width (HIGH or LOW) 15 20 20 20 ns
" | Asynchronous Output Enable LOW to Output Valid
5 TGLDQV (HIGH or LOW) (See Note 3) . 22 25 25 30 ns
Asynchronous Output Enable HIGH to Output High
6 TGHDQZ Z (See Note 2 & 3) 17 22 20 25 ns
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
Delay from PK HIGH to Output Valid, for initially
9 TPKHDQV2 High Z outputs (See Note 4) 17 22 20 25 ns
Delay from PK HIGH to Output High Z
10 TPKHDQZ (See Notes 2 & 4) 17 22 20 25 ns
Delay from T LOW to Output Valid (HIGH or LOW)
1" TlLDQV‘ (See Note 5) 25 30 30 35 ns
Asynchronous 1 Recovery to PK (HIGH)
12 TIHPKH (See Note 5) 20 25 25 30 ns
13 TILIH Asynchronous 1 Pulse Width (LOW) (See Note 5) 20 20 25 25 ns
14 TISVPKH 1S to PK HIGH Setup Time (See Note 6) 20 25 20 25 ns
15 TPKHISX 15 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 fess, timing reference fevels 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.
. Applies only if the architecture is configured for Asynchronous Enable.
. Applies only if the architecture word has been programmed for a Synchronous Enable input.
. Applies only if the architecture word has been programmed for a Asynchronous_Initialize input.
. Applies only if the architecture word has been programmed for a Synchronous Initialize input.
. Minimum Delay times are guaranteed by design and supported by characterization data.

NOOsW

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 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 TSovsQv ?Jﬁe’:ﬁg‘msg“‘;’:;‘d o SQvaid 25 30
2 TOKHORL DK Pulse Width (HIGH or LOW) 25 25
27 Tusay Delay from Mode (HIGH or LOW) to SQ Valid 25 30

See also A-C TEST LOADS.

*See last page of this spec for Group A Subgroup Testing information.
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SWITCHING WAVEFORMS (Cont.)
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Timing Set 5 - Diagnostic Test Mode (System Control)
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SWITCHING WAVEFORMS (Cont.)
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Timing Set 6 - Diagnostic Test Mode (System Observation)
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KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS OUTPUTS
MUST BE WILL BE
STEADY STEADY

MAY CHANGE WiLL BE
FROMHTOL CHANGING
FROMH TOL
WILL BE
B CHANGE  CHANGING
FROM L. TOH
DONTCARE;  CHANGING:
ANY CHANGE  STATE
PERMITTED  UNKNOWN
CENTER
DOES NOT LINE IS HIGH
APPLY IMPEDANCE
“OFF" STATE
KS000010

A-C TEST LOADS

A. Output Load for DQg~-DQ3

B. Output Load for SQ

C. Output Load for TGHDQZ and
TPKHDQZ on Outputs

DQg-DQ3
5.8V S.a v 58 v
1
s1
200 1200
output Output
:[SB oF S 62D 115 pF S 2422
- ) TC002020
TC002930

TC002910

Notes: 1. All devices test loads should be located within 2" of device output pin.
2. Sy is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. S¢ is closed for all other

AC tests.

3. Load capacitance includes all stray and fixture capécitance.

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 Voo and ground terminals. Multiple
capacitors are recommended, including a 0.1uFarad or
larger capacitor and a 0.01uFarad or smaller capacitor
placed as close to the device terminals as possible.
Inadequate decoupling may result in large variations of

power supply voltage, creating erroneous function or tran-
sient performance failures.

2. Do not leave any inputs disconnected (floating) duririg any
tests.

.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.

w
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GROUP A SUBGROUP TESTING

DC CHARACTERISTICS

Parameter
Symbol Subgroups
VIH 1, 2,3
ViL 1,23
VOH 1,23
VoL 1,2 3
IIH 1,23
liL 1,23
Isc 1,2, 3
ICEX 1,23
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 2 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 TILOQV 9, 10, 11 26 TDKLDKH 9, 10, 11
12 TIHPKH 9, 10, 11 27 TMHSQV 9, 10, 11
13 TILIH 9, 10, 11 27 T™MLSQV 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 lnitialize, 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 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 oL

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 muiti-functional
input (G/GS/1/1S). 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).
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PRODUCT SELECTOR GUIDE

Part Number 27S85A 27585 27S85A 27585
Address Set-up Time 27 ns 35 ns 30 ns 40 ns
Clock-to-Output 12 ns 15 ns 17 ns 20 ns
Delay

Operatinge Range C [of M M

CONNECTION DIAGRAMS
Top View

gt Y abvee

As (]2 ngh

As 33 2(0Ay .

A4 2] A

As (18 2003 An

A2 e 19[) G/G8AA8

MO7 18 DO,

Ao 8 1700,

M e 16100,

oK 10 15[ 003

sp 1 1[0 8Q

GND []12 130PK
CD000561

Note: Pin 1 is marked for orientation.

CD004902

LOGIC SYMBOL

~—»{A1p
—» A1

———1G/GS I/T

——p{ PK

M DK

w

SD

DQg p———p
DAy ——
0Q2 ——p
DO3 e

3Q f———»
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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

AM27585 A £ < 8

I

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
Am27585
4K x4 Registered PROM with SSR™ Diagnostics

Valid Combinations Valid Combinations
AM27S85 | PC, PCB, . Consult the local AMD sales office to confirm availability of
AM27S85A DC, DCB, LC, LCB - 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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QRDERING 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

AM27S85 A / B K

A

L——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

A. DEVICE NUMBER/DESCRIPTION
Am27S85

B. SPEED OPTION
Blank = 40 ns set-up/20 ns clock-to-output
A =30 ns set-up/17 ns clock-to-output

4K x 4 Registered PROM with SSR™ Diagnostics

Valid Combinations
AM27S85
AM27S85A

/BKA, /BLA, /B3C

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

Ap-Aq1 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/0 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 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 (SD—>Sp—~>S1—+S2—>S3/SQ). 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 DK. .

SD 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—Sp). 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-toHIGH transition of DK. SD asserted HIGH
represents a NO-OP function on this device.

SQ Serial Data Output
This pin operates as a transfer pin for serial data. When M
input is LOW, SQ = S3. When M is HIGH and SD operates
as a control pin, the SQ pin operates as a pass through of
SD control. SQ is an active totem-pole output.

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.

This device contains a two bit architecture word which,
according to programming, will provide the following
functions:

G/GS/i/1S8 Asynchronous/Synchronous Output Enable/
Asynchronous/Synchronous Iinitialize

With the architecture word unprogrammed this pin operates
as an Asynchronous Output Enable (G) and provides direct
control of the DQ 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 (f) 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

_ (1S) 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.
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MODE SELECT TABLE

Data transfers into the shadow register occur on the LOW-to- Because of the independence of the clock inputs, data can be
HIGH transition of DK. M (MODE) and SD determine what data shifted in the shadow register via DK and loaded into the
source will be loaded. The pipeline register is loaded on the pipeline register from the data input via PK as long as no set

LOW-to-HIGH transition of PK. M (MODE) selects whether the up or hold times are violated.
data source is the PROM Array or the shadow register output.

Inputs ) Outputs
_ Shadow Pipeline )

SD M DK PK Is* sQ Register Register Operation

X L 1 - X S3 sé‘o‘:_ss"o' - NA Serial Shift, SD-Sg~S1--S2-53/SQ

X L - t H 53 NA Cn- 32.??’ Normal Load Pipeline Register from PROM

: Qne INIT - . .

X L - 1 L S3 NA DATA Synchronous Initialize Pipeline Register

L H 1 - X SD SnQn NA Load Shadow Register from Outputs (DQg-DQg)
X H - t X SD NA Qn+Sn Load Pipeline Register from Shadow Register
H H t - X SD Hold NA No-Op; Hold Shadow Register
MODE SELECT TABLE DEFINITION!
INPUTS . OUTPUTS
"H=HIGH SQ = Serial Data Output

L=LOW S3-Sp = Shadow Register Outputs (internal to devices)

X=Don't Care Q3 - Qp = Pipeline Register Outputs

- = Steady State LOW or HIGH or HIGH-to-LOW NA = NOT applicable: Output is not a function of the

transition specified input combinations

1 = LOW-to-HIGH transition
*Applies only if the architecture word has been programmed for Synchronous lInitialize 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
INPUTS —*— ouTPUTS
INTERNAL ——_ﬂl_— STATE
STATE fomeed REGISTER
TS

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
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.

INPUTS e OUTPUTS
COMBINATORIAL | sTATE
LOGIC OUTPUTS
REGISTER
wx A felera
PIK
8sQ
i
I
SHADOW
REGISTER
o LTT]
{MODE} .| b
$0
AF000191
Figure 2.

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 muitiplexer 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.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature Crerraraees v....=65t0 +150°C
Ambient Temparature with
Power Applied............coeeeueeee erreeeenne, -55 to +125°C
Supply Voltage -05Vto+70V
DC Voltage Applied to Outputs
{Except During Programming)..........
DC Voltage Applied to Outputs

..=0.5 to Vgo Max.

During Programming ..........cccecienieiiniininninieniinnes 21V
Output Current into Outputs During

Programming (Max. Duration of 1 sec)............ 250 mA
DC Input Voltage.........ccoevveennns vierenenn=05V to +55 V

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.

OPERATING RANGES

Commercial (C) Devices
Temperature, TA....ocovviiiiiiiiininiriieinnns 0 to +75°C
Supply Voltage +475 V to +5.25 V

Military (M) Devices
Temperature, Tg...... BN -55 to +125°C
Supply Voltage.......... eereerarerenens .+45Vto +55 V

Operating ranges define those limits between which the
functionality and parameters of the device are guaranteed.

Military product 100% tested at ~-55°C, 25°C and 125°C

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} 20 Volts
viL Input Voltage LOW Guarantee Input LOW Voltage (Note 1) 0.8 Volts
Vi Input Clamp Voltage Vec = Min,, Iy =-18 mA -1.2 Volts
Vee = Min, lon (DQp-DQg) = -2 mA
VOH Output Voltage (HIGH) ViN=ViH or ViL loH (SQ) =-0.5 mA 24 Volts
COM'L loL
. DQg-DQ3) = 24 mA
Vce = Min, {
VoL Output Voltage (LOW) Vin=ViH or Vi MIL 1o 0.5 Volts
) (DQo DQa) =18 mA
loL (SQ) =4 mA
VinN=27 V 25
J Input Current (HIGH Vee = Max.
IH P! ( ) cc V=55V yn MA
L Input Current (LOW) Ve = Max,, VN =0.40 V -250 A
: DQp-DQ3 -20 -90
[ Output Short Circuit Current Ve = Max mA
G | O roult Gur VoUT =0 V (Note 2) sQ 10 | -85
Vout = Vcc 50
! Output Leak Ve = Max
CEX put Leakage Gurrent VE/GS =24 V (Note 3) Vour =04 V 0| ™
Ta=0°C 185
COM'L [ Ta=25°C 175
N Tao=75°C 165
Icc Power Supply Current Vce = Max,, All Inputs =0.0 V < mA
(Note 4) Tc =-55°C 195
MiL Tc=25°C 180
Tg=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. Igc 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 Veg =50V, Ta=25°C 5 oF
Cout Output Capacitance VIN/VouT=20 V @ f=1 MHz 12

Note: These parameters are not 100% tested, but are evaluated at initial characterization and at any time the desagn 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 Q 0 0 0 ns
Delay from PK HIGH to Output Valid, for initially ) h

3 | TPRHDQVT | ciive outputs (HIGH) or LOW) (Note 7) ol I A O I O e

4 | ToRHEKL PK Pulse Width (HIGH or LOW) 15 20 20 20 ns
Asynchronous Output Enable LOW to Output Valid

5 |TeLbav (HIGH or LOW) (See Note 3) 2 2 25 S0 | ns
Asynchronous Output Enable HIGH to Output High

6 TGHDQZ Z (See Note 3) 17 22 20 25 ns

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 0o 0 ns
Delay from PK HIGH to Output Valid, for initially

9 TPKHDQV2 High Z outputs (See Note 4) 17 22 20 25 ns
Delay from PK HIGH to Output High Z

10 TPKHDQZ (Ses Notes 2 & 4) 17 22 20 25 ns
Delay from 1 LOW to Output Valid (HIGH or LOW)

1" TILDQV (See Note 5) 25 30 30 35 ns
Asynchronous 1 Recovery to PK (HIGH)

12 TIHPKH (Ses Note 5) 20 25 25 30 ns

13 TILIH Asynchronous T Pulse Width (LOW) (See Note 5) 20 20 25 25 ns

14 TISVPKH 1S to PK HIGH Setup Time (See Note 6) 20 25 20 25 ns
15 TPKHISX 1S 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 andc 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. ’

. Applies only if the architecture is configured for Asynchronous Enable. ’

. Applies only if the architecture word has been programmed for a Synchronous Enable input.

. Applies only if the architecture word has been programmed for a Asynchronous_Inftialize input.

. Applies only if the architecture word has been programmed for a Synchronous Initialize input.

. 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)* '

Noorw

: 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 o] 0
24 TDKHSQV Delay from DK HIGH to Serial Data Output (Shifting) 30 35
25 TSDVSQV fr’\::,%ye '[mtsﬁlg’:;‘d ta 8Q Valid 25 30
2 ToKHoRL DK Pulse Width (HIGH or LOW) 25 25
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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SWITCHING WAVEFORMS

CLOCK
PK

—.
i ) UALID ADTRESS

Lo N2
/o—-()

K R KKK 7
D e e e e e e e e et el

G 0.0.0.009.9.090000000009

+® _
OUTPUTS K HI-Z "4
D3 ~ Doa UALID OUTRUT )
F!* t-@—-l
OUTPUT ENABLE
G
WF020770
Timing Set 1 - Using Asynchronous Enable
@—
cLOCK
PK y, - ®
—te-(D) '
ADDRESS » SOOI _ \XXXXK/
Ag - A1y VALID ADD R RRKARKXIN e o ammress X XKXXKX
OUTPUTS
DQp — DAz

OUTPUT ENABLE

GS
WF020780
Timing Set 2 - Using Synchronous Enable
— .
CLOCK ® Y/ §§§ 'S
m 4
o .
ADDRESS \OOOOOOOOKXX/ N\
Ag - Agy 1203303203’020’03 ”t‘ VALID ADDRESS VALID ADDRESS )
+®
OUTPUTS VALID
DAGg - DGz VALID OUTPUT VALID OUTPUT paftr
Lo
INITIALIZE
3 Y,
‘ WF020790

Timing Set 3 - Using Asynchronous Initialize

2-220




SWITCHING WAVEFORMS (Cont.)

P — Sl 32; / §§§ /
O o
ADDRESS XOXXXXXXXX) N\
Ag = Ay ’t”.t’t’t"‘t.&” VALID ADDRESS VALID ADDRESS A

©) -0
OQUTPUTS
DA - DAz VALID OUTPUT VALID OUTPUT &'}-F{ST

Timing Set 4 - Using Synchronous Initialize

WF020800

ag T S
—_— S
@O—
iy ) VALID A
n%ua.r?-ugsoa VALID OUTPUT VALID OUTPUT
= — &
MODE —_
™ —@ ,,/ N

i e NMNNWeca A
" ¥ |\

D
SERIAL DATA OUT VALID
=) 1 VALID OUTPUT 1URLID OUTPUTH VALID OUTPUT OUTPUT

1 Shi1ft Dats 1n Shadow Raegietar |Lnau Pipaline Rogmurl
Normal Pipalina Oparation fraom Shadow Regiatar

4

SERIAL DATA IN
S0 VALI

WF020810

Timing Set 5 - Diagnostic Test Mode (System Control)
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SWITCHING WAVEFORMS (Cont.)

DIAGNOBTIC QLOCK
DK

SERIAL DATA IN
SD

= T~
—_—
Q@Q—
i UALID ADDRERS
@
o0 Toa ; VALIO OUTPUT
G | ——
-—@—-o——-@ r

Co NPT N

SERIAL DATA OUT
SQ

VALID OUTPUT}

/
/ VALID
Sn Oy )
i/ vaLt vaLIDN/ UALID
oTBUT KOTEUPR, SOFROT

| Normal Pipatine Opuration |

Load Shadow Regileter
From Outpute

| rbrnal Pipalina. Oparation
Shi1ft Shadow Ragister

WF020820

Timing Set 6 - Diagnostic Test Mode (System Observation)
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KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS OuUTPUTS

MUST BE
STEADY

WILL BE
STEADY

May cHanGe  SILLBE
FROMH TO L

FROMH TOL
e WL
FROML TOH

FROML TOH
DON'T CARE; CHANGING:
ANY CHANGE  STATE
PERMITTED UNKNOWN

CENTER
DOES NOT LINE IS HIGH
APPLY IMPEDANCE

“OFF* STATE

KS000010

A. Output Load for DQg-DQ3

A-C TEST LOADS

B. Output Load for SQ

50 vV S.avV
l
81
%00 1202 n
Output
Output
S pF $E20 0
I I 15 pF $24B3 N
TC003442 = <
TC002951

C. Output Load for TGHDQZ and
TPKHDQZ on Outputs
DQp-DQ3

5.8 V
!

81

30 N
Output

SpF $62BN

TC003452

Notes: 1. All devices test loads should be located within 2” of device output pin.
2. Sq is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. Sy 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 carefuily
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 Vgc and ground terminals. Multiple
capacitors are recommended, including a 0.1uFarad or
larger capacitor and a 0.01uFarad or smaller capacitor
placed as close to the device terminals as possible.
Inadequate decoupling may result in large variations of

power supply voltage, creating erroneous function or tran-
sient performance failures.

. Do not leave any inputs disconnected (floating) during any

tests. .

.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. :
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GROUP A SUBGROUP TESTING

DC CHARACTERISTICS

Parameter
Symbol Subgroups
VIH 1,2, 3
ViL 1,2, 3
VoH 1,2, 3
VoL 1,23
IH 1,23
L 1,23
Isc 1,23
IcEx 1,23
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 TSbvsQv 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
15 TPKHISX 9, 10, 11 Tests - 78

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 lnitialize operation

® Silim, 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%)

® |ncreased drive capability, 24 mA lop

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). Two non-programmable Asyn-
chronous Enables (G and Gp) are also provided.

BLOCK DIAGRAM

Ay CO—
Ay OO—
Ailpg CO— 1 F 128 -
Ag [D— ROW N 128 X 256
Ag D DECODER PROGRAMMABLE
M O— _l/ ARRAY
fg D -
L4200 § 2K 2R 8
s O— L™ 2< 1 of o4
Ay O—1; oF B4 j/ MULTIPLEXERS
3 ED—
e CoLUMN N
o E2— peconer [ ( (——\ )
o O r[maenosrxc MuX |
M MoDEY C- 1 1 1 T
4-BIT I_- =51’
P EDGE-TRIGGERED st 4-BIT
REGISTER EDGE-TRIGGERED) ™
SHIFT REGISTER
) —r>
SRR g

RAR

Day
BD006520
Publication # Rev. Amendment
08129 A /0
2.225 Issue Date: May 1986
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PRODUCT SELECTOR GUIDE

Part Number 27S95A 27895
#I'r‘:.’;es? Set-up 25ns | 30 ns
Clock-to-Output
Delay 10 ns 13 ns
Operating
Range ¢ M
CONNECTION DIAGRAM
Top View
roli® N 28 vee
Ag[2 27 ] Ao
A7 s 26[ ] Aqq
Ag[]4 251 A2
As[]s 241Gy
As e 23] Gz
Az [7 221 G/GS
Ay E 8 21[Ji7is
Aq 9 201 pQqg
Ag 1o 193 DOy
M (MODE) [ 11 18] DQ2
DK (DCLK) []12 17| ] DQg
SD (SO []13 16| ] SQ (SDO)
GND []14 151 PK (PCLK)

CD009670

Note: Pin 1 is marked for orientation.

LOGIC SYMBOL

l

||

——P Ay
——pi Az
| A3
—{Ay
——piAs
_’ QS
—PpiA
——P»is
——»jAo
+’ Aia
—>An
—>A

——>G;
——PpGo &
——P»{G/GS

——P»|1/1S
————— PK (PCLK)

Ap M(MODE) DK (DCLK) SD (SDI)

DQgp
DQ)
DQp
DQ3

S0 (SDO)

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

AM27895 A P

o

L

m

OPTIONAL PROCESSING
Blank = Standard processing
B = Burn-in

D. TEMPERATURE RANGE
C = Commercial (0 to +75°C)

C. PACKAGE TYPE
P = 28-Pin (Slim) Plastic DIP (PD4028*)
D = 28-Pin (Slim) Ceramic DIP (CD4028")

. SPEED OPTION
Blank = 35 ns setup/13 ns clock-to-output
A =25 ns setup/10 ns clock-to-output

A. DEVICE NUMBER/DESCRIPTION
Am27595
8K x 4 Registered PROM with SSR Diagnostics

Valid Combinations

Valid Combinations Valid Combinations list configurations planned to be
AM27505 supported in volume for this device. Consult the local AMD
PC, PCB, sales office to confirm availability of specific valid

AM27585A - Dc, bCB 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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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

AM27895 A B X A

L—E. LEAD FINISH

A= Hot Solder DIP

D. PACKAGE TYPE (per 09-000)
X = 28-Pin (Slim) Ceramic DIP (CD4028*)

C. DEVICE CLASS
B = Class B

B. SPEED OPTION
Blank = 40 ns setup/15 ns clock-to-output
A =30 ns setup/13 ns clock-to-output

A. DEVICE NUMBER/DESCRIPTION
Am27S95 :
8K x4 Registered PROM
with SSR Diagnostics

Valid Combinations

Valid Combinations list configurations planned to be
/BXA 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.

Valid Combinations

AM27S95
AM27S95A

*Preliminary. Subject to Change.
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PIN DESCRIPTION

IAg-A412 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.

DQp-DQ3 Data I/0 Port (Outputs)
Parallel data output from the pipeline register or paraliel
data input to the shadow register.

M Mode (Input) )

Controf 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-Sgp-S1-S2-S3/5Q). 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 DK.

SQ Serial Data Input (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 —> Sp). 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 @ NO-OP function on this device.

SQ Serial Data Output
This pin operates as a transfer pin for serial data. When M
input is LOW, SQ = S3. When M is HIGH and SD operates

as a control pin, the SQ pin operates as a pass through of
SD control. SQ is an active totem-pole output.

Gy, G2 - Asynchronous Output Enable
Provides direct control of the DQ output three-state drivers
independent of PK.

This device contains a two bit architecture word which,
according to programming, will provide the following
functions:

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.

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 DQ 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.

1/18 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.
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MODE SELECT TABLE

Data transfers into the shadow register occur on the LOW-to- Because of the independence of the clock inputs, data can be
HIGH transition of DK. M (MODE) and SD determine what data shifted in the shadow register via DK and loaded into the
source will be loaded. The pipeline register is loaded on the pipeline register from the data input via PK as long as no set

LOW-to-HIGH transition of PK. M (MODE) selects whether the up or hold times are violated.
data source is the PROM Array or the shadow register output.

Inputs Outputs - ) )
_ Shadow Plpeline Operation
sD M DK PK Is* sQ Register Register ’ .
X L 1 - X S3 Sg\;ssng NA Serial Shift; SD-Sp—S1-52-53/5Q
X L - t H S3 NA Q“"S?.?:Y Normal Load Pipeline Register from PROM
QnINIT o .
X L - t L S3 NA DATA Synchronous Initialize Pipeline Register
L H t - X SD Spe-Qn NA Load Shadow Register from Outputs (DQg - DQg)
X H - 1 X SD NA QpSy Load Pipeline Register from Shadow Register
H H t - X SD Hold NA No-Op; Hold Shadow Register
FUNCTION TABLE DEFINITIONS
INPUTS OUTPUTS
H = HIGH SQ = Serial Data Output
L=LOW S3-S0 = Shadow Register Outputs (internal to devices)
X = Don't Care Q3 -Qp = Pipeline Register Outputs
- = Steady State LOW or HIGH or HIGH-to-LOW NA = NOT applicable: Output is not a function of the
clock transition . specified input combinations

t = LOW-to-HIGH clock transition
*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.

|
LoGIc ]
:% peny REGISTER o
= |
i A !
| 1 [
| = !
! |
|L WWMJ
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

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.

NPUTS ———]

COMBINATORIAL STATE
LOGIC ouTPUTS

INTERNAL
STATES

AF000191

Figure 2.

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.

2-231




ABSOLUTE MAXIMUM RATINGS

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

Power Votage
Supply Voltage.......... etreeretr e
DC Voltage Applied to Outputs

(Except During Programming).............

DC Voltage Applied to Outputs

-55 to +125°C
-05Vto70V

0.5 to Voo Max.

During Programming...........vcvveevrenerrincnnnnnnns .21V
Output Current into Outputs During

Programming (Max. Duration of 1 sec.)........... 250 mA
DC Input Voltage ...........evveereerinniennens 05Vt +55V

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.

| OPERATING RANGES

Commercial (C) Devices
Temperatures, TA ......... et 0 to +75°C
Supply Voltage +475 Vto +525V

Military (M) Devices
Temperatures, T .
Supply Voltage

... =55t +125°C
+45Vito +55V

Operating ranges define those limits between which the .
functionality and parameters of the device are guaranteed.

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) 20 Volts
ViL Input Level (LOW) Guaranteed Input LOW Voltage (See Note 2) 0.8 Volts
I .
v {75;‘;92 amp Vg = Min., Iy =18 mA -12 Volts
Output Voltage Ve = Min. loH (DQp -DQg) =-2 mA
Vi 2.4 Volt
OH (HIGH) VIN = Vi or ViL lor (SQ) =-0.5 mA ors
COM'L lp
(DQo - DQg) 24 mA
Output Voltage Vce = Min.
VoL ' MIL Ig 0.5 Volts
(Low) ViN= V|4 or Vi (DQO bt DQ:;) =18 mA
loL (SQ) =4 mA
Input Current ViN=27V 25
| Vee = Max.
IH (HIGH) cc ViIN=55 V 40 A
iL Input Current (LOW) Vcc=Max, VN=04 V -250 A
I Output Short Ve = Max. DQo-DQ3 -20 =90 mA
SC Circuit Current Vout =0 V (Note 2) sQ ~10 _85
IoeX Output Leakage Voe = Max. Vout =Vcc 50 HA
Current Vg=24V Vour =04 V ~150 mA
Ta=75°C 165
COM'L | TaA=25°C 175 mA
| Power Supply VoG = Max,, All Inputs =0 V | Ta=0C 185
cC Current (Note 3) Tc=125°C 155
MIL Tg =25°C 180 mA
T =-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 eguipment 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. 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 Vee=5.0V, TA=25°C 5 E
Cout Qutput Capacitance VIN/VouT =20 V@ f=1 MHz 12 P

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 ns
Delay from PK HIGH to Qutput Valid, for initially
8 TPKHDQV1 active outputs (HIGH or LOW) (Note 7) 4 10 4 12 4 3 4 15 ns
4 ToRUPKS | PK Puise Width (HIGH or LOW) 15 20 20 20 ns
Asynchronous Output Enable LOW to Output Valid
5 TGLDQV (HIGH or LOW) (See Note 3) 22 25 2 0
Asynchronous Output Enable HIGH to Output
6 | TGHDQZ | &7 (See Notes 2 & 3) 7 22 20 25
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
Delay from PKGHIGH to Output Valid, for initially
9 TPKHDQV2 High-Z outputs (See Note 4) 17 22 20 25 ns
Detay from PK HIGH tou Output High-Z
10 TPKHDQZ (Soe Notes 2 & 4) 17. 22 20 25 ns
Delay from T LOW to Output Valid (HIGH or LOW)
11 TILDQV (See Note 5) 25 30 30 35 ns
Asynchronous T Recovery to PK (HIGH) .
12 TIHPKH (See Note 5) 20 25 25 30 ns
13 TILH Asynchronous 1 Pulse Width (LOW) (See Note 5) 20 20 25 25 ns
14 TISVPKH 15 to PK HIGH Setup Time (See Note 6) 20 25 20 25 ns
15 TPKHISX 1S 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. -

. TGHDCIZC 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.

. Applies only if the architecture is configured for Asynchronous Enable.

. Applies only if the architecture word has been programmed for a Synchronous Enable input.

. Applies only if the architecture word has been programmed for a Asynchronous Initialize input.

. Applies only if the architecture word has been programmed for a Synchronous Initialize input.

. Minimum Delay times are guaranteed by design and supported by characterization data.

NOOAW [

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 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 gjfg‘g’e '{ggnsglg’lj;“’ to 8Q Valid 25 30
26 TORHDKL DK Pulse Width (HIGH or LOW) 25 25
27 T Delay from Mode (HIGH or LOW) to SQ Valid 25 30

See also A-C TEST LOADS
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SWITCHING WAVEFORMS (Cont'd.)

—e-(2)
fo - Az B S, e S

-®
ek - VALID oUTPUT ) Al l"
OUTPUT ENARBLE ENABLE DISABLE ENABLE
G.G1
WF021900
Timing Set 1—Using Asynchronous Enable
—
CLOCK : @ Y/
PK /la— [0
~——ate-(2) ’ '
ADDRESS AXXXX XXX XXX
RN G T O ) O
OUTPUTS K HI~Z
Dag - Dag UALID OUTPUT D 003#37
. @e—@ O
OUTPUT ENABLE 7 N
G5
WF021910
Time Set 2—Using Synchronous Enable
i —d
CL&CK ‘ @ / §E§ Y/
(O —
ADDRESS AXXX XXX XX XX XX/ s y N
fo - iz SXRKIKKURK R __VAciD ADDRESS VALID ADDRESS )
OUTPUTS : ,
Dog - Dag VALID OUTPUT . VALID OUTPUT guﬁ'll"ggr
INITIALIZE
: A4
. WF021920

Timing‘Set 3—Using Asynchronous Initialize
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SWITCHING WAVEFORMS (Cont'd.)

Ap - Alp )§:§:§:§:§:§:§:§:§’ VALID ADDRESS %URLID HDﬂRESS)
-®

2y ~ bog X VALID OUTRUT * UALID OUTPUT s

INITIALIZE N@-‘f -

= A

Timing Set 4—Using Synchronous Initialize

@,

-a

WF021930

@—
cLock / §S§ /
PK —_— @
O— ;
ADDRESS =
o UALID ADDREES
g ~Bas - * VALID OUTPUT % VALID OUTPUT

vore . ) o

g O— . N
inGNgeTIC 00K A @—%\\\\\\\\\\\\\\\\\\\\\\\Q‘{‘_@"}’—
SRIAL ] DATA IN VALID _ /k VALID \ ‘

| Shift Data 1n Shadow Ragretenr |Lona Pipalinag Roglﬂ.or]
Normel Pipalina Operation From Shadow Ragister

WF021940

Timing Set 5—Diagnostic Test Mode (System Control)
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SWITCHING WAVEFORMS

L G\ S S D S
O —

Ag - A12 VALID ADDREBS

@
D%é?mu%a ; VALIO OUTPUT
678 @3 B
o jf_@ — &) 5 ®

DIAGNOSTIC GLoGK : }W‘@ — W

s ! DATA IN j/ VALID
52\
o &) 2

SERIAL DATA OUT VALID VALID VALID

sa VALID OUTPUT //ourm.rr OUTPLIA, OUTRUT

| Normal Pipaline Operation | Load Shadow Raegirataer | Normal Pipalina Operation
From Outpute . §h1 £t Shadow Regiestor
WF021950

Timing Set 6—Diagnostic Test Mode (System Observation)
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KEY TO SWITCHING WAVEFORMS

WAVEFORM

TESE

INPUTS

MUST BE
STEADY

MAY CHANGE
FROMHTOL

MAY CHANGE
FROML TOH

DON'T CARE;
ANY CHANGE
PERMITTED

DOES NOT
APPLY

OUTPUTS

WILL BE
STEADY

WILL BE
CHANGING
FROMH TOL

WILL BE
CHANGING
FROML TOH

CHANGING;
STATE
UNKNOWN

CENTER
LINE IS HIGH
IMPEDANCE
“OFF” STATE

KS000010

A-C TEST LOADS

5.8V 5.8V 5. v
S1 Ss1/
398 N 1202 0 22 N
output Output ' Output
]:50 pF $622 N ]:15 pF S 2402 N :[5 pF 628 N
TC002941 TC002951 TC002961

A. Output load for all AC Tests
for DQg - DQ3 except TGHDQZ
and TPKHDQZ

B. Output load for SQ

C. Output load for TGHDQZ and
TPKHDQZ on Outputs DQg-DQ3

Notes: 1. All device test loads should be loaded within 2" of device output pi
2. Sq is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. S1 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

n

w

across the device Vg and ground terminals. Multiple
capacitors are recommended, including a 0.1uFarad or
larger capacitor and a 0.01uFarad or smaller capacitor
placed as close to the device terminals as possible.
Inadequate decoupling may result in large variations of

power supply voltage, creating erroneous functlon or tran-
sient performance failures.

. Do not leave any inputs disconnected (floating) during any

tests.

. 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.
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GROUP A SUBGROUP TESTING

DC CHARACTERISTICS

Parameter

Symbol Subgroups
VIH 1, 2,8
\ T 1,23
VoH 1,2 83
VoL 1,2, 3
IiH 1,2, 8

i 1,2, 3
Isc 1,2, 3
IcEX 1,2, 8
lee 1,28

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 09,10, 11
9 TPKHDQV2 9, 10, 11 24 TDKHSQV 9, 10, 11
10 TPKHDQZ 9, 10, 11 25 TSDVSQV 9, 10, 11
1 TILDQV 9, 10, 11 26 TDKHDKL 9, 10, 11
12 TIHPKH 9, 10, 11 26 TOKLDKH 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 ‘$:;‘t°sﬁ°"a' 7,8

MILITARY BURN-IN

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Condmons A through E. Test
conditions are selected at AMD's optlon .
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Am100415

1024 x 1 IMOX™ | ECL Bipolar RAM

DISTINCTIVE CHARACTERISTICS

® Fast access time (8 ns typ.) — improves system cycle
speeds

® Enhanced output voltage level compensation providing
6X (improvement in) VoL and Vop stability over supply
and temperature ranges

@ |Internally voltage and temperature compensated provid-
ing flat AC performance

® 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 Am100415 is a fully decoded 1024-bit ECL RAM
organized 1024 words by one bit. Bit selection is achieved
by means of a 10-bit address, Ag through Ag. 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 (Dyy) is written into the
addressed memory word simultaneously preconditioning

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 (Doyt).

During the writing operation or when the chip select line is
HIGH, the output of the memory goes to a LOW state.

BLOCK DIAGRAM

MODE SELECT TABLE

Input Output
CS WE | DN | Dout Mode
H X X L |Not Selected
g — L L L L |Write "0"
Ay
Ay ROW :ﬁ ’?m:ﬁ :> %: Dour L L H L Write ""1"
:__ L H X Doyt |Read
f H=HIGH=-0.9 V
coum L=LOW=-17 V
L X = Don't Care
AslAglAr]Agl Ay}
BD000640
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 (Igg) 150 mA 150 mA 150 mA
IMOX is a trademark of Advanced Micro Devices, Inc. Publication # Rev, Amendment
01418 Cc 10
3-1 Issue Date: May 1986
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Note: Pin 1 is marked for orientation.

LOGIC SYMBOL

B B !

TS Dy

H

e
3 —= A
4 —=1 Ay
5 —{ A;
6 —=1A,
77—+ As

10 ~—=1
1 _TA‘
12 —={Ag

Doyt

LS000241

Vce =Pin 186
VEg =Pin 8




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 B

'——E. OPTIONAL PROCESSING

! Blank = Standard processing
B = Burn-in

AM100415

=)
lo

D. TEMPERATURE RANGE
C = Commercial (0 to +85°C)

C. PACKAGE TYPE
D = 16-Pin Ceramic DIP (CD 016)
F = 16-Pin Flatpack (CF 016)

B. SPEED OPTION ’
-10 =10 ns Address Access Tim

A =15 ns Address Access Time 3

Blank = 20 ns Address Access Time

A. DEVICE NUMBER/DESCRIPTION -
Am100415
1024 x1 IMOX Il ECL Bipolar RAM

Valid Combinations Valid Combinations

AM100415-10 Valid Combinations list configurations planned to be
AM100415A Eg' ggBB supported in volume for-this device. Consult the local AMD
Am100415 o 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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ABSOLUTE MAXIMUM RATINGS

Storage Temperature ..... Corrreeeens crererenas ~65 to +150°C
Case Temperature with

Power Applied...............coviueiniinnennn... =55 to +125°C
Vee Pin Potential to
GND PiN..eniiieiinriiiiiieriiesinensens -7.0 Vto +05V
Input Voltage (DC)........ oo VEE t0 405 V

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.

OPERATING RANGES

Commercial (C) Devices
Temperature ..0 to +85°C
Supply Voltage...........c.c.ev.. TN ~57Vito-42V

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

DC CHARACTERISTICS vge=-4.5V, Voo =GND (Note 2)

Parameter Parameter B(Note | Typ. A
Symbol Description Test Conditions 3) (Note 1) | (Note 3) | Units
Vi Output Voltage HIGH -1025 ~955 -880 mVv
OH i d VIN = ViHA o ViLB
VoL Output Voltage LOW Loading is -1810 | -1715 | -1620 mv
v, Output Voltage HIGH 50 Qto-20V -1035 mv
oHe i g VIN=ViHB or ViLA
VoLc Output Voitage LOW -1610 mV
Vi Input Voltage HIGH f-)uaranteed Input Voltage HIGH for all inputs (Note —1165 _880 mv
viL Input Voltage LOW 4G)uaranteed Input Voltage LOW for all inputs (Note -1810 1475 ey
4 Input Current HIGH VIN = VIHA 220
Input Current LOW 05
L Chip Select (C5) VIN = ViLB -50 170
All Other Inputs
133 Pt?wer Supply Current All Inputs and Outputs Open -150 -105 mA
(Pin 8)
Notes: 1. Typical values are at Veg =-4.5 V, T = 25°C and maximum loading.

2. Output load = 50 £ and 30 pF to -20 V
T=Ta=0 to +85°C for Ceramic DIPs.

Guaranteed with transverse air flow exceeding 400 linear F.P.M. and 2-minute warm-up period. Approxnmate resistance values of

the package are:

6JA (Junction to Ambient) = 90°C/Watt (stilt air)

63a unction to Ambient) = 50°C/Watt (at 400 F.P.M. air flow)

T=Tc=0 to +85°C for Flatpacks and Leadless Chip Carriers

6yc (Junction to Case) = 25°C/Watt

w

. 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, "'B'"* 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 SWITCHING TEST KEY TO SWITCHING
CIRCUIT WAVEFORM WAVEFORMS
WAVEFORM INPUTS OUTPUTS
MUST BE " WILL BE
STEADY STEADY
= i“
. Vee MAY CHANGE  WILLBE
. =09V % m FROMHTOL ~ CHANGING
Dour
— 0% WILL BE
. °T " an—Td] = [ wsemss Smie
" [ B —y
..[ . = -2v tr=tr =258 typ. DON'T CARE CHANGING
0.01 utd 3 ]
T | rwoooato | NN S HEEL
- Vee
DOES NOT fler:‘ETIESnHIGH
TC°00221 M APPLY IMPEDANCE
“OFF” STATE
KS000010
RL =50 Q termination of measurement system
CL =30 pF (including stray jig capacitance)
SWITCHING CHARACTERISTICS Vgg =-4.27 to--4.73 V (Note 2) 3
v Am100415A-10 Am100415A Am100415
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 Ship Select Access | Measured at 50% 5 8 5 8 5 8
of input to valid
Chip Select Recovery | output (V| A for ns
2 |tRcs Time VoL or Vipp for 5 8 5 8 5 8
3 | taa Address Access Time | YOH) 8 10 0 | 15 12 | 20
WRITE MODE
4 |y xg"gu':l‘r’;sn‘i A o | twsa=twsa®Min)| 10 6 10 6 12 9 ns
5 |twsp Data Setup Time 1 ) 2 ) 4 0 ns
6 |twhp hata Hod Time 1 0 2 0 4 0 ns
7 | twsa Address owp Tme |ty = tw(Min) | 1 0 3 3 5 3 ns
8 | twha Aross tooid Time 1 0 2 0 3 ) ns
Measured at 50% | 1 0 2 0 4 0 ns
s |4 ﬂ::‘% Select Setup g; ti;&m(vlo ve:gcr! 1 0 2 0 4 0 ns
WSCS ILA
Prior to Write VoL or Vi for 5 10 5 10 5 10 ns
VoH) 6 10 8 12 7 15 ns
RISE TIME AND FALL TIME
t Output Rise Time a":;fe‘gsd 25 25 25
ns
. 20% and 80%
t Output Fall Time points 25 25 25
CAPACITANCE
Ci Input Pin Capacitance 4 5 4 5 4 5 F
IN OP - pact Measure with a P
Cout c:;%‘gt:;"; o Pulse Technique 7 8 7 8 7 8 pF
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SWITCHING WAVEFORMS
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3-6




Am10415

1024 x 1 IMOX™ ECL Bipolar RAM

DISTINCTIVE CHARACTERISTICS

® Fast access time (8 ns typ.) —improves system cycle
speeds

® Fully compatible with standard voltage compensated
10K series ECL — no board changes required

® |nternally voltage compensated providing flat AC perfor-
mance

® Outputs preconditioned during write cycle eliminating
write recovery glitch

® Emitter follower outputs — easy wire-ORing

® Power dissipation decreasss with increasing tempera-
ture

GENERAL DESCRIPTION

The Am10415 is a fully decoded 1024-bit ECL RAM
organized 1024 words by one bit. Bit selection is achieved
by means of a 10-bit address, Ag through Ag. 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 (D|N) is written into the
addressed memory word simultaneously preconditioning

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.

BLOCK DIAGRAM

MODE SELECT TABLE

Input Output .
[ WE DiN Dout Mode
H X X L Not Selected
» L L L L |write 0"
o hH - o L L H L |write "1"
~ L H X Dout |Read
H=HIGH = -09 V
pecooen L=LOW = -1.7 V
Addaelarlag X =Don't Care
BD000640
PRODUCT SELECTOR GUIDE
Highlights of Key Performance Parameters
Part Number Am10415-10| Am10415SA Am10415A | Am10415-15| Am104156SA | Ami10415A
Temperature Range C C [+] M M M
Address Access Time (taa) 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 Access/
Recovery (tacs/tacs) 8 ns . 8 ns 8 ns 10 ns 10 ns 12 ns
Write Disable (tws) 10 ns 10 ns 10 ns 10 ns 10 ns 10 ns
Power Supply (Lg_g) -150 mA -150 mA -150 mA ~165 mA -165 mA ~165 mA
Publication # Rev. Amendment
IMOX is a trademark of Advanced Micro Devices, Inc. 01419 D /0
3.7 [ssue Date: May 1986
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CONNECTION DIAGRAMS

Top View
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Note: Pin 1 is marked for orientation.

LOGIC SYMBOL

‘lll 15‘ 13‘

C8 D, WE

2 —~ 4
3 —= A,
4 —= A,
s —ay
6 —=1 A,
7 —>As
As
A7
Ag
Ay

10
1
12

RN

Dout

LS000241

Vce =Pin 16
Veg =Pin 8
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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. Optlonal Processing

AM10415 =10 D c B

|————E. bPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in .

D. TEMPERATURE RANGE
M =Military* (-55 to +125°C)
C = Commercial (0 to +75°C)

C. PACKAGE TYPE
D = 16-Pin Ceramic DIP (CD 016)
F = 16-Pin Flatpack (CF 016)

B. SPEED OPTION
See Product Selsctor Guide

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 Valid Combinations
AM10415-10 DC, DCB, FC, FCB Valid Combinations list configurations planned to be
AM10415-15 DMB, FMB supported in volume for this device. Consult the local AMD
AM10415SA DC, DCB, FC, sales office to confirm availability of specific valid
AM10415A FCB. DMB. FMB combinations, to check on newly released valid combinations,

and to obtain additional data on AMD's standard military
grade products.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature -65 to +150°C
Case Temperature with

Power Applied
VEg Pin Potential to GND Pin
Input Voltage (DC) VEg to +0.5 V

Qutput 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.

.................................. ~55 to +125°C
-70Vto +05V

OPERATING RANGES

Commercial (C) Devices
Temperature
Supply Voltage

........................................ 0 to +75°C
546 V to -4.94 V

Military (M) Devices
Temperature .............. it -55 to +125°C
Supply Voltage 572 V to -4.68 V

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

DC CHARACTERISTICS (Commercial)* Vgg =-5.2 V, Voc = GND (Note 2)

Parameter Parameter B Typ. A
Symbol Description Test Conditions (Note 3) | (Note 1) | (Note 3) [ Units
T=0C -1000 -840
Vou Output Voltage HIGH T=+25°C —960 —810 | mv
VIN = VIHA OF ViLB T =+75°C -900 ~-720
T=0°C -1870 ~1665
VoL Output Voltage LOW T=+25C ~1850 ~1650 mv
Loading is T=+75C -1830 -1625
50 Q to -2.0 V T=oC 1020
VOHC Output Voltage HIGH T=+25C ~-980 mv
Vin=Ving or ViLa T=+75°C -920
' T=0°C ~-1645
VoL Output Voltage LOW T=+25°C -1630 mv
T=+75C ~1605
T=0°C -1145 -840
Vi Input Voltage HIGH fo‘r’a:'l"}::gts'“(";ét;’%age HIGH T=+25C ~1105 810 | mv
T=+75C -1045 ~720
. T=0°C -1870 -1490
viL Input Voltage LOW g‘r’az‘l"::ggts'"(pﬁ;gﬂ‘)age Ltow T-+25°C 1850 1475 | mv
T=4+75C -1830 -1450 | |
iH Input Current HIGH VIN = VIHA T=0to +75°C 220 HA
Inp'ut Current LOW 05
I Chip Select (C5) ViN =ViLB T = +25°C %0 170 uA
All Other Inputs
leg :’:i:sar) Supply Current All Inputs and Outputs Open I:i°705°c ~180 :19(:)5 mA
Notes: 1. Typical values are at Vgg =-5.2 V, T =25°C and maximum loading.

2

Output load =50 £ and 30 pF to -2.0 V. T=Tp =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:
8Ja (Junction to Ambient) = 80°C/Watt (still air)

6a (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

8¢ (Junction to Case) = 25°C/Watt

@

Definition ot 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, 'B" the value closest

to negative infinity.

>

not attempt to test these values without suitable equipment.

o

These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do

Operating specification with adequate time for temperature stabilization and transverse air flow exceeding 400 linear feet per

minute. Conformance testing performed instantaneously where T = Tg.

0y ~ 25°C/W (approximately)

*See the last page of this spec for Group A Subgroup Testing information.
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DC CHARACTERISTICS (Military)* Vgg =-5.2 V, Voc = GND (Note 5)

Parameter Parameter B Typ. A
Symbol Description Test Conditions (Note 3) | (Note 1)  (Note 3) | Units
T=-55°C -1140 -87¢
VoH Output Voltage HIGH T=+25C -1000 -840
T=+125°C -880 -685
VIN = VIHA or ViLB mv
T=-55°C -1910 -1700
VoL Output Voltage LOW T=+25°C ' | -1870 -1665
L T=+125°C -1815 -1600
Loading is
50 Qto -20V | T=-55C -1160
VoHc Output Voltage HIGH T=+25C -1020 mv
T=+125°C | -900 |
ViN=ViHB of ViLA
T =-55°C -1680
VoLc Output Voltage LOW T=+25C -1645 mv
T=+125°C -1580
: ) T=-55°C -1285 -'870
Guaranteed Input Voltage HIGH . R
VIH Input Voltage HIGH for All Inputs (Note 4) T=+25°C 1145 840 mV
T=+125°C -1025 -685 3
T=-55°C ~-1910 -1525
Guaranteed Input Voltage LOW B -
= 4 25° = -
ViL .Input Voltage LOW for All Inputs (Note 4) T=+25°C 1870 1490 mv
T=+125°C -1815 -1420
v - Input Current HIGH VIN=VHA T=-55°C 220
Input Current LOW 0.5
L Chip Select (CS) VinN=ViLB T=55°C 170
All Other Inputs -50
g Power Supply Current Al Inputs and Outputs Open T=-58°C . | -165 | -1 mA
(Pin 8) T=+125C -80

*See the last page of this spec for Group A Subgroup Testing information.




SWITCHING TEST .

SWITCHING TEST

KEY TO SWITCHING

CIRCUIT WAVEFORM TEST WAVEFORM
WAVEFORM INPUTS OUTPUTS
MUST BE WILL BE
L STEADY STEADY
= ita
Vec _09V —m Ay cHance  BILRE
' 0% FROMHTOL  foommtoL
Dour
—————————] % 20% WILL BE
ver a L JTY ST s Sisens,
. t f— —] Yy
| = -2V fr =ty =25 00 typ. m*r CAAREé g«:_rncmcz
II | wooooto| JONL Amert e
= . Vee CENTER
DOES NOT LINE IS HIGH
TC003800 M APPLY Lvspfs‘gg:gsu
KS000010
AL =50 Q temination of measurement system
CL = 30 pF(including stray jig capacitance)
SWITCHING CHARACTERISTICS* Vg =-5.46 to —-4.94 V (Note 2)
Am10415-10 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
d al
Chip Select Recovery 50% of input to
2 |'Res Time 50% of output 5 8 5.1 8 5 8| ns
3 tAA Address Access Time 8 10 10 15 13 20 ns
WRITE MODE
Write Pulse Width - :
4 |tw (o Guarantee Writing) | 'WSA = twsa(Min)f 10 6 10 9 12 9 ns
5 |twsp Data Selup, Time 1 0 2 0 4 0 ns
Data Hold Time
6 | twhp After Write 1 0 2 0 4 0 ns
7 | twsa Address Sotup Time | iy = tw(Min.) 1 0 3 3 5 3 ns
Address Hold Time
8 |twHa Aftor Write 1 0 2 0 3 1 ns
O e N N I I N I D R A
i 1 i Measured at
10 [twhos | Ship Select Hold Time | o ot input to | 1 0 2 0 4 0 ns
- " 50% of output
11 tws Write Disable Time 5 10 5 10 5 10 ns
10 tWR Write Recovery Time 6 10 6 12 10 15 ns
RISE TIME AND FALL TIME
t Output Rise Time Measured 25 25 25
between 20% ns
1 Output Fall Time and 80% points 25 25 25
CAPACITANCE
CiN Input Pin Capacitance M o with a 4 5 4 5 4 5 F
Cout Output Pin Capacitance | Pulse Technique 7 8 7 8 7 s | P

*See the last page of this spec for Group A Subgroup Testing information.




SWITCHING CHARACTERISTICS (Military)* VEg =-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 %"‘;‘; Select Access 6 10 6 10 6 12 ns
Measured at
. Chip Select Recovery 50% of input to
2 tRcs Time 50% of output 5 10 5 10 5 12 ns
3 tAA Address Access Time . 10 15 10 20 13 25 ns
WRITE MODE
Write Pulse Width - :
4 |W | o Guarantes Wriing) | WSA =twsaMin)f 11 | 6 16| 6 6] 9 ns
5 |twso pata Setup Time 2 0 4 0 4 0 ns
8 | twHp Sota foid Tima 2 ) 4 0 4 0 ns
7 twsA Address Setup Time tw = tw(Min.) 2 0 5 3 5 3 ns
9 |twscs Chip Select Setup Time 2 0 4 0 4 0 ns
i i Measured at
10 | twHes 223 \S,ve,'ﬁ:t Hold Time | ¢0% of input to | 2 0 4 0 4 0 ns
- - - 50% of output -
1 tws Write Disable Time 5 10 5 10 5 10 ns
12 twR Write Recovery Time 6 10 6 12 10 15 ns
RISE TIME AND FALL TIME
t Output Rise Time Measured 25 25 25 ns
between 20%
tf Output Fall Time and 80% points 25 25 25 ns
CAPACITANCE
CiN Input Pin Capacitance Measure with a 4 5 T4 5 4 5 -
Cout Output Pin Capacitance | Pulse Technique 7 8 7 8 7 8 P

*See the last page of this spec for Group A Subgroup Testing information.
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SWITCHING WAVEFORMS

Din
) XAXKT (
® R ®
WE \ 0);
® \ ®
O]
Oour /77 ARN 77 AN so%
/L A\ /1L AN\
- (D)~ o ) —1 — (1) — — @ —
WF001163
Write Mode
ADD:OE.'ii ADORESS J X ADDRESS K X ADDRESS L 50%
cS
=3 5.; }l 50%
DATA OUT V// \\\\ /;; AN S0%
—O— F—0O— —O— O
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




GROUP A SUBGROUP TESTING

DC CHARACTERISTICS

Parameter
Symbol Subgroups
VoH 1, 2,3
VoL 1,2, 8
VoHc 1, 2,3
VoLc 1,2 3
VIH 1, 2,3
ViL 1,2, 3
i 1,2, 3
L 1,2, 3
e 1,2 3

SWITCHING CHARACTERISTICS

Parameter Parameter 3
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 twsp 9, 10, 11 1 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

Am10469/Am100469

512x9 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

® |[ntegrated reset feature

® 24-pin ceramic DIP (400 Mil) and Flatpak packages

GENERAL DESCRIPTION

The Am10469/Am100469 Tag Buffer combines a 512x9
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

v

PARITY
GENERATOR

I

< w
A 9 D)
D—%—— 512x9 <_]FR
RAM
<13
. S [_——
PARITY
CHECKER COMPARATOR
PE U Miss
BD005900

Publication # Rev. - Amendment
07561 A /0

316 Issue Date: May 1986




CONNECTION DIAGRAM

Top View

D4l:1° ~ Ag
Dg[2 23[ A4
Dg[]s 22 ) Aj
0,34 21 Ay
PEC]5 20 A
Vec s 187 Ag
miss ] 7 18170 v
Do []8 17[3 Ag
DI o 161 A7
Dy 10 15[ Ag

pg 1t 1413
| EH BOwW

CDo09161

LOGIC SYMBOL

s
Ao-Ag
8
[Zi> Bo-B7 PE——>
——»R
—»>3 Mss —»
—P W
LS002201

Vce = Positive Supply
= Ground
Veg = Negative Supply
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PIN DESCRIPTION

Ap—~Ag Address (Inputs)
Identifies memory locations.

Do-D7 Data (Inputs)
During Compare cycle, eight bits of data are compared with
address location given by Ag — Ag 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
Ag - As.

R Reset (Input, Active LOW)
Resets D3 to zero.

§ Chip Select (Input, Active LOW)
When S is LOW, the device is activated. A HIGH on this

input will disable the chip and force PE and MISS outputs
LOW, allowing easy vertical expansion.

Write Enable (Input, Active LOW)
Must be LOW to write Data (Dg - D7) into location given by
Ag - Ag. PE output is LOW and MISS output HIGH during
Write cycle.

MISS Comparator Miss (Output, Active HIGH)
LOW when Data (Dg~D7) equals content of memory
location specified by Ag — Ag. HIGH when mismatch occurs.

PE Parity Error (Output, Active HIGH)
HIGH when the nine bits of internal data do not constitute
odd parity.

w

FUNCTIONAL DESCRIPTION

The Am10469/Am100469 Tag Buffer has three modes of
operation: Compare, Write, and Reset. Thése 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, W and 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.

Write Mode

The eight bits of data inputs and the one bit of parity are
written into the RAM array when both § and W are 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 Dg 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 OUTPUTS
S| W|R PE MisS DESCRIPTION
H| X | X L L Disabled
' H = Parity Error H=MISS
- H H L = No Parity Error L = MATCH Compare
L H L L H Reset
L | L |~ L H Write
L L L L H llegal
Key: H=HIGH
L=LOW
X =Don't Care




ABSOLUTE MAXIMUM RATINGS OPERATING RANGES

Storage Temperature ............ceeevueennennnes -65 to +150°C 10K Commercial (C) Devices

Ambient Temperature with Temperature (TA) .. covvvieirieiiiniienrenennennis 0 to +75°C
Power Applied........cocovivinviniiiiinienannns -55 to +125°C Supply Voltage (VEE)...c.cveeiiinrnnenns -5.46 to -4.94 V

Supply Voltage................. errereerereeenas -70to +05V 100K Commercial (C) Devices

DC Input Voltage.........cocevuerueeannrnnrinnnnns VEg to +0.5 V TOMPEIAIITE (TA)ve-vevreerresereeereesereeerens 0 1o +85°C

DC Output HIGH Current................o....e -30 to +0.1 mA SUPPlY VOIage (VEE).wv-vreerererresmreenres 5710 -42V

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 (Note 1)

- B (Note 4) | A (Note 4)
Parameter Parameter
Symbol Description Test Conditions (Note 3) Min. Max. Units
Am10469 10K 512x9 ECL TAG BUFFER
Ta=0°C - 1000 -840
VoH Output Voltage HIGH Ta=+25°C -960 -810 mv
. Ta=+75C —900 -720
ViN = ViHA or ViLg Ta=0°C ~1870 1665
VoL Output Voltage LOW Ta=+25°C -1850 -1650 mV
Loading is Ta=+75°C -1830 -1625 3
50 Q fo =20 V Ta=0°C -1020
VOHC Output Voltage HIGH TaA=+25°C ~980 mv
Ta=+75°C -920
VIN=VIHB Or ViLA - [ Ta=0C 1645
voLc Output Voltage LOW Ta=+25°C -1630 mVv
Ta=+75°C -1605
Ta=0°C -1145 -840
ViH Input Voltage HIGH g‘r’aﬂ,"}ﬁgﬂtg"fﬁgé"’gfge HIGH Ta= +25°C 1105 ~810 mv
Ta=+75°C -1045 -720
Ta=0°C -1870 -1490
viL Input Voltage LOW g‘r‘aﬂ“}g;gts"‘g;‘&g%age Low Ta=+25C ~1850 1475 mv
Ta=+75°C -1830. -1450
hH Input Current HIGH VIN = VIHA Ta=0 to +75°C 220
Input Current LOW
Chip Select (CS) ViN=ViLB . 0.5 170
e All Other Inputs Ta=0to +75°C Z50
I et SURY ) Dutone open Am10474-10 Ta=0 to +75°C 240 mA
Am100469 100K 512x9 ECL TAG BUFFER
VOH Output HIGH Voltage -1025 -880
VoL Output LOW Voltage | VIN= ViHA of Vig Loading e 1810 1620 mv
VOHC Qutput HIGH Voltage 50  to -20 V ~-1035 ’
VoLC Gutput LOW Voltage | VN = VIHB o Via Ti610 mv
ViH Input HIGH Voltage ferantesd aoput FIGH Vottage for —1165 880 mv
viL Input LOW Voltage ity OW Voltage for ~1810 -1475 mv
i Input HIGH Current VIN = VIHA 200 HA
L I&%:t éeolewé‘ %')'e“‘ VIN =ViLB d - HA
All Other Inputs -50
e Zﬁr:ggts(ﬁglyw) All Inputs and Outputs Open -240 mA

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:
9 6ja (Junction-to-Ambient) = 90°C/Watt (still air)
6ya (Junction-to-Ambient) = 50°C/Watt (at 400 F.P.M. air flow)
6yc (Junction-to-Case) = 25°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.
. Ta =T¢ for Flatpacks.
. 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, "B" 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 tavmy Address to MISS 9.5 ns
2 tbvmy Data to MISS 45 ns
3 tAVPV Address to PE 12.0 ns
4 tsLMv S to MISS 5.0 ns
5 tsLpy S to PE 5.0 ns
6 1SHML 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 WHAX Address to W Hold . 2.0 ns
1 tDVWH Data to W Setup 14.5 ns
12 WHDX Data to W Hold 2.0 ns
13 tSLWH S Setup 145 ns
14 tWHSH S Hold 2.0 ns
15 tWLMH W to MISS 5.0 ns
16 tWHMX Write Recovery (MISS) 1.5 ns
17 twLPL W to PE 5.0 ns
18 tWHPX Write Recovery (PE) 14,0 ns
Reset Mode
19 RLRH R Pulse Width 50.0 ns
20 tSLAL S to R Setup 2.0 ns
21 tRHSH S to R Hold 10.0 ns
22 WHRL 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 1RLPL A 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
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SWITCHING WAVEFORMS (Cont.)
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Ami100470

4096 x 1 IMOX™ ECL Bipolar RAM

DISTINCTIVE CHARACTERISTICS

- ® Fast access time (12 ns typ.) — improves system cycle
speeds
® Enhanced output voltage level compensation providing
6X (improvement in) VoL and Von stability over supply
and temperature ranges
@ |[nternally voltage and temperature compensated provid-
ing flat AC performance

® 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 Am100470 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, Ap through Aq4. 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 (Djn) is written into the
addressed memory word simultaneously preconditioning

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 (Doyt)-

During the writing operation or when the chip select line is
HIGH, the output of the memory goes to a LOW state.

BLOCK DIAGRAM

MODE SELECT TABLE

Input Output
CS |WE | DN | Dout Mode
H | X X L Not Selected
L] L L L Write "'0"
L | L H L Write ""1"
L |H X Doyt | Read
H=HIGH=-09 V
L=LOW=-17 V
X = Don't Care
BD000660
PRODUCT SELECTOR GUIDE
Highlights of Key Performance Parameters (Commercial)

Part Number Am100470SA 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/ !

Recovery and Write Disable 8 ns 10 ns

Times (tacs. trcs: tws)

Power Supply (Igg) 230 mA 200 mA

IMOX is a tradement of Advanced Micro Devices, Inc. Publication # Rev. Ame ent
03225 [+]
3.23 Issue Date: May 1986
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CONNECTION DIAGRAMS
Top View

I pe=————=u=T8
Ag errer—————] f—————WE
A3 EnEE—— [p———— A1
Ay—————] == 1
Ay == I

Note: Pin 1 is marked for orientation.

CD009790

LOGIC SYMBOL

| i |
e m w =
—ia
1%
b )
—=1 A
=1 As
-1 A
—ni Ay
-] Ay
-] A
=] An
=1 Doyr

LS002550

Veo=Pin 18
VEg=Pin 9
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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

AM100470 SA D B

-I;——E. OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

D. TEMPERATURE RANGE
C = Commercial (0 to +85°C)

C. PACKAGE TYPE
D = 18-Pin Ceramic DIP (CD 018)
F = 18-Pin Flatpack (CF 018)

B. SPEED OPTION

SA=15 ns taa
A=25ns tpp 3

A. DEVICE NUMBEH/DESCRIPTION
Am10047
4096 x 1 IMOX ECL Bipolar RAM

Valid Combinations

Valid Combinations :
AM100470SA DC, DCB, Valid Combinations list configurations planned to be
AM100470A FC, FCB 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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ABSOLUTE MAXIMUM RATINGS

Storage Temperature ..........ccccevvvveienianns -65 to +150°C
Ambient Temperature with

Power Applied
VEge Pin Potential to GND Pin
Input Voltage (DC) .....ocuvvvivniiinniieencnnnnns VEg to +0.5 V
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.

-55 to +125°C
.-70Vto +05V

OPERATING RANGES

Commercial (C) Devices
Temperature
Supply Voltage

........................................ 0 to +85°C
.............................. -57 Vto-42V

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

DC CHARACTERISTICS Vgg = -4.5 V, Vo = GND (Note 2)

Parameter Parameter i B Typ. A
Symbol Description Test Conditions (Note3) | (Note1) | (Note3) | Units
V Output Voltage HIGH ‘ -1025 | -955 -880 mv
OH i g VIN = ViHA or ViLB
VoL Output Voltage LOW Loading is -1810 -1715 -1620 mv
V Output Voltage HIGH 50 2 to-20V | -1035 mV
OHC put Yot VIN=ViHB or ViLA
VoLc Output Voltage LOW -1610 mV
Guaranteed Input Voltage HIGH for all
ViIH Input Voltage HIGH inputs (Note 4) ) -1165 -880 mV
Guaranteed Input Voltage LOW for all _ _

ViL Input Voltage LOW inputs (Note 4) 1810 1475 mV

IIH Input Current HIGH VIN = VIHA 220 MA
Input Current LOW

L Chip Select(CS) ViN=ViLB 0.5 " 170 A

. All Other Inputs ~-50
Power Supply Current Al Inputs and Am100470A ~200 -160

leg " - mA
(Pin 9) Outputs Open Am100470SA -230 -180

Notes: 1. Typical values are at Vgg =-4.5V, T =25°C and maximum loading.

2. Output Load =50 £2 and 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-minute warm-up period. Typical resistance

values of the package are:
8ja (Junction to Ambient) = 90°C/Watt (still air)

6ya (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.

0yc (unction to Case) = 25°C/Watt

. 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,

"B'" the value closest to negative infinity.

. 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

Doyt

L

RL =50 £ termination

TC000231

of measurement system

Cr =30 pF (including stray jig capacitance)

SWITCHING TEST

WAVEFORMS
—oov
0%
e e o e e X 20%
-7V
te fe— —{
te =ty = 25 ns typ.
TW000310

KEY TO SWITCHING
WAVEFORMS

WAVEFORM

tESE

INPUTS

MUST BE
STEADY

MAY CHANGE
FROMH TOL

MAY CHANGE
FROML TOH

DON'T CARE;
ANY CHANGE
PERMITTED

DQES NOT
APPLY

OUTPUTS

WILL BE
STEADY

WILL BE
CHANGING
FROMHTOL

WILL BE
CHANGING
FROML TOH
CHANGING;
STATE
UNKNOWN
NTER

CE

LINE IS HIGH
IMPE|

“OFF” STATE

KS000010
SWITCHING CHARACTERISTICS Vgg =-4.73 to -4.72 V (Note 2)
Am100470SA Am100470A
Parameter Parameter Test Typ. Typ.
No. Symbol Description Conditions Min. (Note 1) | Max. Min. (Note 1) | Max. Units
READ MODE
1 tacs Chip Select Access Time 6 8 8 10 ns
" Measured at 50% of
2 | tres Chip Select Recovery input to 50% of 6 8 8 10 ns
Time output
3 tAA Address Access Time 12 15 18 25 ns
WRITE MODE
Write Pulse Width (to _ .
4 | w Guarantee Writing) twsa = twsa(Min.) 16 20 ns
Data Setup Time Prior to
5 twsD Write 2 2 ns
Data Hold Time After
6 tWHD Write 2 2 ns
Address Setup Time _ .
7| twsa Prior to Write tw = tw(Min) 3 3 ns
Address Hold Time After
8 tWHA Write 2 2 ns
Chip Select Setup Time
9 [ twscs Prior to Write 2 2 ns
hi lect Hold Ti Measured at 50% of
10 | twrcs Chip Select Hold Time | i out to 50% of 2 2 ns
output
11 tws Write Disable Time P 6 8 8 10 ns
12 tWR Write Recovery Time 6 8 8 10 ns
RISE TIME AND FALL TIME
tr Output Rise Time Measured between 25 25
20% and 80% - ns
t Output Fall Time points 25 25
CAPACITANCE
CiN Input Pin Capacitance Measure with a 4 5 4 5
Pulse Technique on pF
Cout Output Pin Capacitance a Sample Basis. 7 8 7 8
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SWITCHING WAVEFORMS

ADDRESS K X ADDRESS L ——————~——— 50%

ADDRESS
Aghq ADDRESS J X

s — ) ——

DATA OUT /;; \\\\\\ /; ; : \% 50%
—O— F—O— —6o— lo-
CHIP READ A HIGH READ A LOW READ A HIGH CcHIP
DESELECTED  IN ADDRESS J IN ADDRESS K IN ADDRESS L DESELECTED
WF001173
Read Mode

® ®
we Oy
©) N /- ®
®
Dour /77 ARAN /77 ARNY o
777 A\ 7// N\
- o o~ —o—
: WF001163
Write Mode




Am10470

4096 x 1 IMOX™ ECL 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

® (nternally 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, Ag through Aq4. 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 (D|N) is written into the
addressed memory word simultaneously preconditioning

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 (Doyt).

During the writing operation or when the chip select line is
HIGH, the output of the memory goes to a LOW state.

BLOCK DIAGRAM

bl

MODE SELECT TABLE

<t—= Input Output
DATA INPUT DATA ENABLE 9 —
cowtroL | w | CS |WE|DN| Dour Mode
?}, H| X ]| X L Not Selected
A —} L L L L Wirite "'0"
Ay el 1 Han
AN B, F— sense or | L { L[ H L Write "1
o e :,\\/ i :> it L | H| X [ bour |Read
Ag —d
{} H=HIGH=-09 V
L=LOW=-17 V
coLuMn X =Don't Care
DECOOER
R
Ag A7 Ay AgAso Ay
BD000660
PRODUCT SELECTOR GUIDE
Highlights of Key Performance Parameters
Part Number Am10470SA | Am10470-15| Am10470SA | Am10470A | Am10470A
Temperature Range Cc M M (o} 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 (Igg) 230 mA 255 mA 255 mA 200 mA 220 mA
Publication # Rev. Amendment
IMOX is a trademark of Advanced Micro Devices, Inc. 03224 [ /0
3.29 . _|ssue Date: May 1986
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CONNECTION DIAGRAMS
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Top View
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Note: Pin 1 is marked for orientation.

LOGIC SYMBOL
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Vee =Pin 18
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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

AM10470 SA D c B

[—-——-—E. OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

D. TEMPERATURE RANGE
M = Military* (-55 to +125°C)
C = Commercial (0 to +75°C)

C. PACKAGE TYPE
D = 18-Pin Ceramic DIP (CD 018)
F = 18-Pin Flatpack {CF 018)

B. SPEED OPTION
See Product Selector Guide

A. DEVICE NUMBER/DESCRIPTION
Am10470
4096 x 1 IMOX ECL Bipolar RAM

Valid Combinations

Valid Combinations
AM10470SA DC, DCB, DMB Valid Combinations list configurations planned to be
AM10470A FC, FCB, FMB supported in volume for this device. Consult the local AMD
AM1047015 DMB, FMB _ sales office to confirm availability of specific valid

combinations, to check on newly released combinations, and
to obtain additional data on AMD's stand ilit: rad
*Military or Limited Military temperature range products are obtain additiona ao andard military grade

"NPL" (Non-Compliant Products List) or Non-MIL-STD-883C products.
Compliant products only.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature ..........ccveeuvveienennens -65 to 150°C
Case Temperature with

Power Applied........cocevviieniiiiiianinnnen -55 to +125°C
Vee Pin Potential to GND Pin ~-70Vito +05V
Input Voltage (DC).......eevvirieniiniiniinnnn. VEg to +0.5 V
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 (Commercial)* VEE— -

OPERATING RANGES

Commercial (C) Devices
Temperature ....
Supply Voltage

Military (M) Devices
Temperature
Supply Voltage ....

0 to +75°C
-546 Vto -494 V

-55 to +125°C
.=-572Vto -468V

Operating ranges define those limits between which the

functionality of the device is guaranteed.

5.2 V, Vcg=GND (Note 2)

Parameter B Typ. A
Symbol Parameter Description Test Conditions (Note 3) | (Note 1) | (Note 3) Units
T=0°C -1000 -840
VoH Output Voltage HIGH : T=+25°C -960 -810 mVv
VIN = VIHA O ViLB T=4+75°C -900 -720
T=0°C -1870 -1665
VoL Output Voltage LOW T=+25°C .| -1850 —~1650 mV
Loading is T=+75°C -1830 -1625
50 Q to-20 V
T=0°C -1020
VOHC Output Voltage HIGH T=+25C ~980 mv
‘ Vin=ViHg or ViLA T=+75°C -920
JT=0¢C -1645
VoLc Output Voltage LOW T=+25°C -1630 mv
T=+75°C -1605
Guaranteed Input Voltage HIGH T=0°C —1145 -840
Vin Input Voltage HIGH for All Input (Note 4) T=+25C -1105 -810 mv
. T=+75°C -1045 -720
Guaranteed Input Voltage Low T=0%C -1670 ~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=0°C to +75°C 220 pA
Input Current LOW 05
im Chip Select (CS) VIN=ViLB T=+25C ~50 170 A
All Other Inputs
T=0°C -200 | -160
Power Supply Current All Inputs and Am10470A =
e (Pin 9) Outputs Open and Am10470 | T=+75°C -145 mA
Am10470SA T=0°C -230 | -180
Notes: 1. Typical values are at Vgg =-5.2 V, To =25°C and maximum loading.

2. Output Load =50 £ and 30 pF to -2.0 V

T=Tao=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
8 (Junction to Ambient) = 90°C/Watt (still air)
0ya (Junction to Ambient) =

values of the package are:

50°C/Watt (at 400 F.P.M. air flow)

T=Tc=0 to +75°C for Flatpacks and Leadless Chip Carriers.

03¢ (Junction to Case) = 25°C/Watt

. 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, "'B'* the value

closest to negative infinity.

. 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.

v,

. 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.

6 yo= 25° %w (approximately).

*See the last page of this spec for Group A Subgroup Testing information.
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DC CHARACTERISTICS (Military)* VEg =-5.2 V, Vgc = 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
- X - -68 .
Vin=Via of ViLs Ta=+125°C 880 5 iy
TA=-55°C ~1910 -1700
VoL Output Voltage LOW Ta=+25°C -1870 -1665
-+ ° - -16
Loading is TA 125°C 1815 1600
50 Qto-20V | TA=-55°C -1160
VoHe Output Voltage HIGH Ta=+25°C -1020 mv
TA=+125°C -900
ViN=ViHp o ViLA A
Ta =~-55°C -1680
Vole Output Voltage LOW Ta=+25°C -1645 mvV
TaA=+125°C -1580
TA =-55°C -1285 -870
Guaranteed Input Voltage HIGH o o
Vi Input Voltage HIGH for All Inputs (Note 4) Ta=+25°C -1145 -840 mV
TA=+125°C -1025 -685
TA=-55°C -1910 ~1525
Guaranteed Input Voltage LOW o
=4 - -1490
ViL Input Voltage LOW for All Inputs (Note 4) TA 25°C 1870 1 mv
TA=+125°C ~1815 -1420
IIH Input Current HIGH VIN = VIHA TA=-55°C 220
Input Current LOW - 05
i Chip Select (C3) VIN=ViLB Tat-ssc | 170
All Other Inputs
Tao=-55°C -220 | -175
' Am10470A TA = +125°C -160
ee Power Supply Current All Inputs and mA
(Pin 9) Outputs Open Am10470SA - o
AM10470-15 TA 5§5°C 255 200

*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
i i hd WILL BE
-~09V MAY CHANGE
e - T e S,
Ooyr | !
) — — ——————— — 20% WILL BE
" g T s Siie,
o = t J— Y
il 001 utd v tr =t =25 ns typ. DONTCARE:  CHANGING:
14 rwooosto | O Rhceake  SRE
Ver
TC000231 H DOESNOT  LINE IS HIGH
APPLY IMPEDANCE
“OFF” STATE
- KS000010
RL =50 £ termination of measurement system
CL = 30 pF (including stray jig capacitance)
SWITCHING CHARACTERISTICS (Commercial)* VEg =-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) [ Max. { Units
READ MODE
1 tacs Chip Select Access Time M od at 50% 6 8 8 10 ns
2 trcs Chip Select Recovery Time of input to 50% of 6 8 8 10 ns
3 tAA * Address Access Time output 12 15 18 25 ns
WRITE MODE
Write Pulse Width "
4 tw (to Guarantee Writing) twsa = twsa (Min) 15 8 20 10 ns
Data Setup Time
5 | 'wsp Prior to Write- 2 0 2 -0 ns
Data Hold Time
6 | twHp After Wiite 2, 0 2 0 ns
Address Setup Time .
7 twsa Prior to Write tw = tw (Min.) 2 0 2 0 ns
Address Hold Time .
8 | twHa After Write 2 0 2 0 ns
Chip Select Setup Time
9 twscs Prior to Write 2 2 0 ns
Chip Select Hold Time Measured at §0%
10 twHes Aﬂlgr Write ! of ‘:;\ptut to 50% of 2 0 2 Y ns
outpu
1 tws Write Disable Time 6 8 8 10 ns
12 tWR Write Recovery Time 6 8 8 10 ns
RISE TIME AND FALL TIME
tr Output Rise Time Measured between 25 25 ns
20% and 80%
t Output Fall Time points 25 25 ns
CAPACITANCE
CiN Input Pin Capacitance Measure with a 4 5 4 5
Pulse Technique on pF
Cout Output Pin Capacitance a Sample Basis. 7 8 7 8

*See the last page of this spec for Group A Subgroup Testing information.
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SWITCHING CHARACTERISTICS (Military)*
Am10470-15 Am10470SA 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
Chip Select Access ’
1 |tacs 8 10 8 10 10 15 ns
Time Measured at 50%
2 tres _(II_II:TI‘;; Select Recovery g: I(?xft:tu tto 50% 8 10 8 10 | 10 15 ns
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
s [wso | e Seve g | a | o 2 | o s | 2 e
6 |twio Data Hold Time 3 0 3 0 5 2 ns
7 |twsa fddress Setup TiMe | 4y = tw (Min) 3 0 3 0 5 2 ns
8 twHA Address Hold Time 3 0 3 0 5 2 ns
O N sl o Jefo] Jele] |
i i Measured at 50%
10 | twHes 22’; ‘35,’::' Hold Time of input to 50% 3 0 3 0 5 2 ns
f output
1 | tws Write Disable Time of oulpu g | 10 8 | 10 10 | 12 | ns
12 | twn Write Recovery Time 8 10 8 10 10 12 ns 3
RISE TIME AND FALL TIME
t Output Rise Time Measured 25 25 25 ns
bety 20%
t Output Fall Time and 80% points 25 25 25 ns
CAPACITANCE '
; i Measure with a
CiN Input Pin Capacitance Pulse Technique 4 5 4 5 4 5 oF
Cout Output Pin Capacitance gr;saas.Sample 7 8 7 8 7 8
*See the last page of this spec for Group A Subgroup Testing information.
SWITCHING WAVEFORMS (Cont'd.)
= _\ [____
T 1RRK K
0008
\
® -+—®
@
®
Oour /(77 ANAN /(77 ARV son
/74 A\ y//4 A\N
(Ol —®— ~®—~ —®—
WF001163
Write Mode
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SWITCHING WAVEFORMS

ADD::ii ——————ADDRESS J * ADDRESS K * ADDRESS L. ———————————— 50%

DATA y// AN /, AN
o y// A\ y/// \ o

—o— —o— —o—  o-

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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GROUP A SUBGROUP TESTING

DC CHARACTERISTICS

Parameter
Symbol Subgroups

VoH 1,2 3

VoL

VoHc

’

VoLc

ViH

ViL

IH

o

|| alajalalala

vip[(pIdip|N D

Wiw|wlwjlw|lw|w|w

53

SWITCHING CHARACTERISTICS

Parameter ) Parameter 3
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 twHes 9, 10, 11
5 twsp 9, 10, 11 1 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

Am100474

1024 x 4 IMOX™ ECL Bipolar RAM

PRELIMINARY

DISTINCTIVE CHARACTERISTICS

® Fast access time (10 ns) — improves system cycle
speeds.

® Fully compatible with 100K series ECL logic — no board
changes required.

® Enhanced output voltage level compensation providing
6X (improvement in) Vo and Vo stability over supply
and temperature ranges.

@ |nternally 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 10-bit
address, Ag 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

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 -0a4.

During the Writing operation, or when the chip select line is
HIGH, the output of the memory goes to a LOW state.

BLOCK DIAGRAM

% 0 0, 0 b, O Db,

' RRRRARE

[ —
VW R/w R/wW vw
5 0———
Ay O—— I
450 1024 woma);: ::?&"
AsO——1  row ’:>
Ay o——] seLecY
Ay O—] 1K " x 1K
Ay O——— aTs ars ams s
Ao A Ay Ay
BD000650

MODE SELECT TABLE

input Output
CS |WE | DIy | Dout Mode
H | X X L Not Selected
L|tL L L Write "'0"
L L H L Write """
L|H X Doyt | Read
H = HIGH
L=LOW

X =Don't Care

PRODUCT SELECTOR GUIDE

Highlights of Key Performance Parameters (Commercial)

IMOX is a trademark of Advanced Micro Devices, Inc.

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 (twgr) 14 ns 17 ns 27 ns
Chip Select Access/
Recovery and Write Disable 8 ns 8 ns 10 ns
Times (tacs, trcs: tws)
Power Supply (Igg) 230 mA 200 mA 200 mA
Publication # Rev. Amendment
03232 D /0

3.38 Issue Date: May 1986




CONNECTION DIAGRAMS

DIP

o, ]° ~ 2u[)0
0 ]2 sl
o, [} 2["]WE
0[]« an[ 1Ay
0; s 20| ] As
Vee []s 1w{]Ar
Veea (] 7 18 { ] Vee
O3 [1s 17 As
0y ]9 6 Jnc
Ao [Jro 151 Ag
A n u[ ] A,
Ml 137 A
CD000940

Note: Pin 1 is marked for orientation.

Top View
i Flatpak

Ay Ag A Vee Ag NC

L]
1
2
b, ——s & e
D, C——4 @Q‘} 15——1A,
n—s < 14—,
p,—]6 1 Ay
7 8 9 10 11 12
0, 0, Voo . O, O,
Veea
CD006022

*Preliminary. Subject to Change.

*Pin numbers apply to DIP.

LOGIC SYMBOL*

10 —»1 Ay
1 ] Ay
12 —>1 Ay
13 =] Ay
" —»1 Ay
15 —>1 Ag
17 —>{ Ag
19 —»] Ay
20 ——p] A.
21 —»{ Ag

o=
Ple—21%

|
0, 0y

Sle— 0w
Zbb-8

1024x4
ECLRAM

LS000262

Vce.=Pin 6

Veca=Pin 7
VEE =Pin 18
NG =Pin 16
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ORDEthG 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

AM100474 -10 D c

E. OPTIONAL PROCESSING
Blank = Standard processing
B = Burn-in

D. TEMPERATURE RANGE
C = Commercial (0 to +85°C)

C. PACKAGE TYPE
D = 24-Pin Ceramic DIP (CD4024)
F = 24-Pin Flatpak (CFT024%)

B. SPEED OPTION |
-10 =10 ns Address Access Time
-15=15 ns Address Access Time
-25 =25 ns Address Access Time

A. DEVICE NUMBER/DESCRIPTION
Am100474
1024 x4 IMOX ECL Bipolar RAM

*Preliminary. Subject to Change.

Valid Combinations

Valid' Combinations list configurations planned to be

Valid Combinations supported in volume for this dev?ce. Consult the local AMD

AM100474-10 bC. DCB sales office to confirm availability of specific valid

AM100474-15 FC, FCB combinations, to check on newly released combinations, and

AM100474-25 to obtain additional data on AMD's standard military grade
products.
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES

Storage Temperature ...........ccoeeeuieenennnns -65 to +150°C Commercial (C) Devices (Note 2)

Case Temperature with TeMPErature ........c.coeeuerniniiniiinniinineannns 0 to +85°C
Power Applied........ccoeveieiieniiinniaininn, -55 to +125°C Supply Voltage -57 Vto-42V

éi%P';ri\nPotentlal to 70V to 405 V Operating ranges define those limits between which the

INPUL VOIEGE (DC) -oovvrverrererrrerrerssrrrenn. Ve to +05y  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 (Veg=-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
Vv tput Voltage HIGH . -1025 -880 v
OH Output Voltage HIG! VIN = VIHA Of ViLe 02 m
VoL Output Voltage LOW . Loading is -1810 -1620 mv
50 Qto-20V ~ [ = -
VoHc Output Voltage HIGH VIN = ViHB or ViLa ) | “1935 [\
VoLc Output Voltage LOW ST : -1610 mv
ViK Input Voltage HIGH - &ﬁ;"}fed Input Voltage HIGH for All '"p“‘s 1165 _880 mv 3
viL Input Voltage LOW Qoararived '"'f“‘ V°"a9° Low for AL Inuts -1810 -1475 | mv
™ Input Current HIGH LVIN= VgHA 220 HA
Input Current LOW E
Chip Select ©8) - V- v,La 0.5 170
e All Other Inputs ' ~50 EA
| ) Power Supply Al Inputs and Am100474-10 -230 mA
EE Current (Pin 18) Outputs Open Am100474-15/-25 ~200

-

Notes: 1. Typical values are:
VEE =-4.5 V, Vo = Veea = GND, Ta = 25°C

2. Output Load = 50 £ and 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-minute warm-up period. Approximate resistance values of the package are:
8ja (Junction-to-Ambient) = 90°C/Watt (still air)
04a (Junction-to-Ambient) = 50°C/Watt (at 400 F.P.M. air flow)
T=Tc=0 to +85°C for Flatpak and LCC packages
8¢ (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,
"B 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 Vgg =-4.8 to -4.2 V, Vcc = 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
Chip Select
! ths Access Time Measured at s 8 10 ns
Chip Select Recovery 50% of input to
2 | tRes Time 50% of output 8 8 10 ns
3 | taa Address Access Time 10 : : 15 1 25 ns
WRITE MODE ' . B ‘
Write Pulse Width twsa = twsa
4 |w {to Guarantee Writing) | (Min.) 12 15 25 ns
Data Setup Time : “
5 | twsp Prior to Write . 2 e 2 2 ns
Data Hold Time . ) ’
6 [ twHD After Write 2.0 - 2 2 ns
Address Setup Time - iy
7] twsa Prior to Write | wtw (Ming ]2 2 2 ns
Address Hold Time "
-8 | twHa After Write - . - 2 2 2 ns
. Chip Select Setup Time " )
9 | twscs Prior to Write 2 2 2 ns
Chip Select Hold Time | Measured at
1 | tws Write Disable Time g Py 8 8 0| ns
12 | twr Write Recovery Time 14 17 27 ns
RISE TIME AND FALL TIME
13 |t Output Rise Time Measured 25 25 25
between 20% ns
14 |4 Cutput Fall Time and 80% points 25 25 25
CAPACITANCE
15 |CN Input Pin Capacitance Measured with a .4 4 4
- - pulse technique pF
16 | Cout Output Pin Capacitance on sample basis 7 7 7

SWITCHING WAVEFORMS (Cont'd.)

ADDRESS i
ADDR :
Ay ESS J X ADDRESS K X ADDRESS L

& ) 4 so%

50%

DATA OUT / l \\ I / A 50'/-
V/// A\ V// AN

—QO— —O— —®—  ~O-

CHIP READ AHIGH | 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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SWITCHING WAVEFORMS

AO00000K)
OO

® \N— ®
our /77 \ [77 LAY wox
y//) AN y//4 AN

~O- —O0— O ~—@— K

h‘"' = _av tr =t =25 ns typ.

DON'T CARE: CHANGING;

WF001163
Write Mode
SWITCHING TEST SWITCHING TEST KEY TO SWITCHING
CIRCUIT WAVEFORM WAVEFORMS
‘WAVEFORM INPUTS QUTPUTS
MUST BE WILL BE
. STEADY STEADY
= i0.7
von ~oav - TN v diehe
20% MAY CHANGE WILL BE
vEE” ¢, II %n; —‘“—ﬂt.._ . "t_— _M FroWLToN  CHANGING |

I“' - TW000310 PERMITTED.  Unknown
[+]
= Vee czmssn "
LINE I; H
TC000225 Eglgl.svuor N ggl;éggr?igm
KS000010

RL =50 £ termination of measurement system
C( =30 pF (including stray jig capacitance)
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Am10474

Am10474

1024 x 4 IMOX™ ECL 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 Vo and VoH stability over supply
and temperature ranges.

® |nternally 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, Am10474-15 and Am10474-25 are fully
decoded 4096-bit ECL RAMSs, organized 1024 words by 4
bits. Word selection is achieved by means of a 10-bit
address, Ag 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

enable lines are LOW, the data inputs (D4 — Dy) 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 -~04.

During the writing operation, or when the chip select line is
HIGH, the output of the memory goes to a LOW state.

BLOCK DIAGRAM

% 0, b, 0, Dy O D

AESRREE

_ TTTT
Har T
T
R

MODE SELECT TABLE

Input Output
CS | WE | Dy | Dout Mode
H | X X L Not Selected
L|L L L Write "'0"
L|L H L Write "1"
L|H X Dout | Read
H = HIGH
L=LOW
X =Don't Care

BD000650

PRODUCT SELECTOR GUIDE

Highlights of Key Performance Parameters (Commercial)

Part Number Am10474-10 Am10474-15 Am10474-25

Address Access Time (taa) 10 ns 15 ns 25 ns

Write Pulse Width (tw) 12 ns 15 ns 25 ns

Write Recovery (twgr) 14 ns 17 ns 27 ns

Chip Select Access/

Recovery and Write Disable 8 ns 8 ns 10 ns

Times (tacs, tres, tws)

Power Supply ('EEr) 230 mA 200 mA 200 mA

IMOX is a trademark of Advanced Micro Devices, Inc. Euogzlgizggat:gn # ng_ Ame%mgng
3.44 Issue Date: May 1986




CONNECTION DIAGRAM LOGIC SYMBOL

Top View
17 18 19 2 21 16
A\
wd™ 7 b ERNEN
:‘:’ af7]0 . A O O Dz Dy D WE
(s 2[]0 s A
A°:4 n:o‘ 6 ——= Ay
Auds =[]0y 7 A3
A 8 ——n1 Ay 1024 x4
:C‘ 19102 o ar ECLRIAM
s []7 w10
nw—fag
A[s wils . 13 Ay
Alc" 16 :“ ":] Ag
NC 10 5[] A 15 — Ag 0, 0, 03 0,
o= M =N 1]
Vee 2 [y 2 23 2 3
CD000931 L.S000251
Vcea = Pin 1
Vee =Pin 24
VEg =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. Optional Processing

AM10474 -10. D o} B

L————E. OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

D. TEMPERATURE RANGE
C = Commercial (0 to +75°C)

C. PACKAGE TYPE
D = 24-Pin Ceramic DIP (CD4024)

B. SPEED OPTION
-10=10 ns Address Access Time
~15=15 ns Address Access Time
-25=25 ns Address Access Time

A. DEVICE NUMBER/DESCRIPTION
Am10474
1024 x 4 IMOX ECL Bipolar RAM

Valid Combinations

Valid Combinations Valid Combinations list configurations planned to be
AM10474-10 supported in volume for this device. Consult the local AMD
AM10474-15 DC, DCB sales office to confirm availability of specific valid
AM10474-25 combinations, to check on newly released combinations, and

to obtain additional data on AMD's standard military grade

products.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature .... -65 to +150°C
Case Temperature with

Power Applied
VEg Pin Potential to GND Pin
Input Voltage (DC)........... e VEg to +0.5 V

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.

..... -55 to +125°C
=70V ito +05V

DC CHARACTERISTICS (Commercial) VEg =

OPERATING RANGES

Commercial (C) Devices (Note 2)
Temperature
Supply Voltage

et .0 t0 +75°C
........................... -5.46 V to -4.94 V

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

-5.2 V, Voc = GND (Note 2)

Parameter Parameter B Typ. A
Symbol Description Test Conditions (Note 2) (Note 3) [ (Note 1) | (Note 3) | Units
T=0°C -1000 -840
Vou Output Voltage HIGH T=+25°C -960 -810 mv
VIN = VIHA Of ViLB T=+75°C -900 -720
T=0°C ~1870 -1665
Vo. Output Voltage LOW T=+25C -1850 -1650 mvV
Loading is T=+75°C -1830 -1625
50 Q10 -20V  [Too0 7020
VoHe Output Voltage HIGH T=+25°C -980 mV
VIN=V|HB or V|LA T=+75°C. -920.
. T=0°C:. -1645
VoL Output Voltage LOW T=+25°C —-1630 mv
T=+75°C -1605
[ S T=0°C -1145 -840
Vin Input Voltage HIGH g;‘a}'\ﬁ"}ﬁ:gts'“fﬁgt;’ﬂ{‘fge HIGH *-* T=+25C 3105 810 | mv
o . T=+75°C -1045 -720
O o T=0°C -1870 -1490
Vie Input intage Low g‘r‘a,’\?,"}ﬁgg(s'"fﬁgt;’°‘l'f‘ge Low T=+25C —1850 1475 mv
(R T=+75°C ~1830 -1450
liH Input Current HIGH - VIN = VIHA T=0 to +75°C 220
Input Current LOW
" Chip Select (C3) ViN=ViLs To0 1o +75°C 0.5 170
Al Other Inputs -50
Am10474-10 ~230
lee ggx::rts(‘#;g " 2) Aowﬂ:%;gg Ami0a7415/25 | |~ 0 10 *75°C 0 mA
Notes: 1. Typical values are:

VEE=-5.2 V, Vcc = Vcea = GND, To=25°C
2.

Output Load = 50 £ and 30 pF to ~2.0 V, T = T = 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)

04a (Junction-to-Ambient) = 50°C/Watt (at 400 F.P.M. air flow)

T
8,c (Junction-to-Case) =

=Tc=0 to +75°C for Flatpak and LCC packages
25°C/Watt

w

o

. Definition of symbols and terms used in this product specification: The relative values of the spemf ied conditions and limits will be referenced

to an algebraic scale. The extremities of the scale are: A" the value closest to positive infinity, 'B'' the value closest to negative infinity.

. 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.

. Operating specification with adequate time for temperature stabilization and transverse air flow exceeding 400 linear feet per minute.

Conformance testing performed & =25°C/w (approximately)
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SWITCHING CHARACTERISTICS (Commercial) VEg =-5.46 V to -4.94 V, Vo = GND (Note 2)

Am10474-10 Am10474-15 Am10474-25
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
Chip Select
1 }tacs i . 8 8 10 ns
Accesss T'mea Measured at
Chip Select Recovery | 50% of input to :
2 ftres Time | 50% of output 8 8 0] ns
3 tAA Address Access Time 10 15 25 ns
WRITE MODE
Write Pulse Width "
4w (to Guarantee Writing) | 'WSA™twsa Min)| 12 15 25 ns
Data Setup Time .
5 twsp Prior to Write 2 2 ) . 2 ns
Data Hold Time - :
§ |twHD After Write 2 2 c2 ns
Address Setup Time _ . P B ] .
7| twsa Prior to Write tw =1tw (Min) 2 | - |2 2 ns
Address Hold Time 1 L L
8 | tWHA After Write o 2 e 2 | . 2 ns
Chip Select Setup vt L B :
9 twscs . Time e 3 a2 2 2 ns
. Prior to Write i A .
Ghip Seloct Hold Time | myasurod at -
10 |t a0 r g 6 of Input to 2 2 2 ns
WHCS After Write . - | 50% of output 3
11 | tws Write Disable Time © | 8 8 10 ns
12 twR Write Recovery Time 14 17 27 ns
RISE TIME AND FALL TIME
13 |t Output Rise Time Measured 25 25 25
between 20% ns
14 |t Qutput Fall Time and 80% points 25 25 25
CAPACITANCE
15 | CiN Input Pin Capacitance | Measured with a 4 4 4
Output’ Pin pulse technique pF
16 | Cour Cap%citance on sample basis 7 7 7
SWITCHING WAVEFORMS (Cont'd.)
Abozfii ——— ADDRESS J X ADDRESS K * ADDRESS L 50%

- /7, A\\\ /7 A\\\
DATA OUT / / / \ / / / \ 50%

o— —o— —o— o

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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SWITCHING WAVEFORMS

YK

Ow yo'o'o'o'o'o'o'o'wo'
R SRR
O—F . ® ‘
wE \ W /
— \ Y ®
®
Oour Y74 ARAN [77 AN so%
777 AN y//4 N\
WF001163

Write Mode

SWITCHING TEST

CIRCUIT

= i1,24

Vee

0,-0,

Vee

;0.01 HF

12

Vee

2,3, 22 23

SWITCHING TEST
WAVEFORM

-09 VvV

R -7V

t=ty= 2.5 ne Typ.

-2V

TC000224

Ry =50 £ termination of measurement system
CL =30 pF (including stray jig capacitance)

'KEY TO SWITCHING

WAVEFORM
WAVEFORM INPUTS OUTPUTS
MUST BE WILL BE
STEADY STEADY

MAY CHANGE
FROMHTOL

MAY CHANGE
FROML TOH

DON'T CARE:
TWO00052M M ANY CHANGE
PERMITTED
M o
APPLY

WILL BE
CHANGING
FROMHTOL

WILL BE
CHANGING
FROML TOH

CHANGING;
STATE
UNKNOWN

CENTER
LINE IS HIGH
IMPEDANCE
“OFF* STATE

KS000010
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Am100480

16,384 x 1 IMOX™ ECL Bipolar RAM

PRELIMINARY

DISTINCTIVE CHARACTERISTICS

® Fast access time (15.ns) — improves system cycle
speeds.

® Enhanced output voltage level compensation providing
6X (improvement in) VoL and VoH stability over supply
and temperature ranges.

@ |nternally voltage and temperature compensated provid-
ing flat AC performance. ‘

o Fully compatible with 100K series ECL logic - no board
changes required.

® Emitter follower outputs — easy wire-ORing

® Power dissipation decreases with increasing tempera-
ture.

GENERAL DESCRIPTION

The Am100480-15 and Am100480-25 are fully decoded

16,384-bit ECL RAMSs organized 16,384 words by one bit.

Bit selection is achieved by means of a 14-bit address, Ag
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

enable lines are LOW, the data input (DjN) 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
(Doum).

During the writing operation, or when the chip select line is
HIGH, the output of the memory goes to a LOW state.

BLOCK DIAGRAM

MODE SELECT TABLE

> ——=
o Y { Input Output
conTRor ¥ | CS|WE| DIy | Dout Mode
a0 —1 {} H | X X L Not Selected
- Lt | L} L |wite "o
o - e - R e [ NN TERR
A — L|H X | Dout | Read
Ay —
f} H = HIGH
COLUMN L=LOW
DEcOoeR X = Don't Care
TTEH]
Ay Ag ApAyo AyyArp Ay
BD000661
PRODUCT SELECTOR GUIDE
Highlights of Key Performance Parameters (Commercial)
Part Number Am100480-15 Am100480-25
Address Access Time (taa) 16 ns 25 ns
Write Pulse Width (tw) 15 ns 25 ns
Write Recovery (twRr) 18 ns 20 ns
Chip Select Access/
Recovery and Write Disable 8 ns 10 ns
Times (tacs, tRcs, tws)
Power Supply (Igg) 220 mA 200 mA
i Bev. Amendment
IMOX is a tradement of Advanced Micro Devices, Inc. 06875 B /0
3.49 Issue Date: May 1986
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CONNECTION DIAGRAMS

Top View
Dour 1@ A zoDvcc
. Dour T 20— Vec
~0 L A 2 19F=———3 Du
~Os . w[]es A ———s 18— T3
w4 v []we A, s 17— WE
as 18] Aa A, 15 16— Au
as us[:lm ' A, ——6 15— A,
Al 1], As /7 HE———— Ay
a]e 13 [] Aw Ay ——18 13L= Ao
&[] e[a A 9 12— A
Vee 10 Np——=3 A
Vee []10 na
CD006050

CD006040

Note: Pin 1 is marked for orientation.

LOGIC SYMBOL

23 4 66 7 8 9 111213 14 15 18
RN RN
Ao A A A A A A A AA A Ay Ap Ag
1  EBe—18
16,384 x 1
ECL RAM
WEfe—17
Dw Dour
f !
19
LS001902
Ve = Pin 20
VEg = Pin 10

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

AM100480 =15 D c

B8

m

OPTIONAL PROCESSING
Blank = Standard processing
B = Burn-in

D. TEMPERATURE RANGE
C = Commercial (0 to +85°C)

C. PACKAGE TYPE
D = 20-Pin Ceramic DIP (CD 020)
F = 20-Pin Flatpak (CF 020)

B. SPEED OPTION

-156=15 ns
-25=25ns
A. DEVICE NUMBER/DESCRIPTION
Am100480
16,384 x 1 IMOX ECL Bipolar RAM Valid Combinations
Valid Combinations list configurations planned to be
supported in volume for this device. Consult the local AMD
Valid Combinations sales office to confirm availability of specific valid
AM100480-15 combinations, to check on newly released valid combinations,
AN0045025 Dg. pes ‘ and to obtain additional data on AMD's standard military
i grade products.
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES

Storage Temperature ............ceccereeneennnes -65 to +150°C Commercial (C) Devices (Note 2)

Case Temperature with Temperature ............... [T .....0 to +85°C
Power Applied........c.ccooeviuniiniinniinninns -55 to +125°C Supply Voltage ........coccvvernieniennennnns -5.7 Vto-42V

Veg Pin Potential to GND Pin...... ceerees -70 Vto +05 V

Operating ranges define those limits between which the

Input Voltage (DC) ~VEE 0 +05 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
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 Veg=-4.5 V, Vcc=GND (Note 2)

Parameter Parameter Test Conditions B Typ. A

Symbol Description (Note 2) (Note 3) | (Note 1) | (Note 3) | Units
VoH Output Voltage HIGH VIN = ViHA oF ViLg -1025 -955 -880 mvV
VoL Output Voltage LOW Loading is -1810 -1715 -1620 mv
VoHe Qutput Voltage HIGH Vin=ViHg or ViLa 50 Qto-20V ~1035 mV
VoLc Qutput Voltage LOW : -1610 ‘mV
Vin Input Voltage HIGH &lgrear};aed Input Voltage HIGH for All lnputs 1 ~11e5 _880 mv
Vi Input Voltage LOW ’ (GNtLa;reaTeed Input Voltage LOW tor All Inputs ~1810 _1475 mv 3
%] Input Current HIGH. " " Vm =V|HA Pt 220

Input Current LOW:~ ’

“\ Chip Select (C3) - . VIN "VILB 0.5 170
i Al Other Inputs -50
| Power Supply All Inputs and Am100480-15 -220 mA
EE Current (Pin 10) Outputs Open Am100480-25 —~200

Notes: 1. Typical values are:

VEE=-4.5 V, Voo =GND, Tp =25°C

2. Output Load =50 2 and 30 pF to -2.0 V, To =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:
0)a (Junction-to-Ambient) = 90°C/Watt (still air) .
03a (Junction-to-Ambient) = 50°C/Watt (at 400 F.P.M. air flow)
Tc=0 to +85°C for Flatpak and LCC packages
8¢ (Junction-to-Case) = 25°C/Watt
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, "'B" the value closest to negative infinity.
These are absolute voltages with respact to device ground pin and mclude alt overshoots due to system and/or tester noise. Do not attempt
to test these values without suitable equipment.

> »
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SWITCHING CHARACTERISTICS Vg =-4.8 V to -4.2 V, Voo = GND (Note 2)

Am100480-15 Am100480-25
| 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
o
2 tres Chip Select Recovery Time ms&s‘:;egoa.z sgi@uot:)ut 8 . i 10 ns
3 tAA Address Access Time 15.° ' 25
WRITE MODE ' '
Write Pulse Width : , : P o
4w (to Guarantee Writing) twsa =twsa (Min) A5 - , 25 ns
Data Setup Time i < oy
5 | twsp Prior to Write e (BT FRL ! 5 ns
Data Hold Time : . : e E: .
6 | twhD After Write : SR 5 ns
Address Setup Time . - PR
7 twsa '| Prior to Write ' tw = tw, (Min) 2 . 5 ns
<1 Address Hold Time
8 | twHa After Write 3 5 ns
Chip Select Setup Time
9 | twscs Prior to Write : 2 5 ns
Chip Select Hold Time Measured at 50% of
10 : 3 5 ns
twhes After Write input to 50% of output
1 tws Write Disable Time 8 10 ns
12 | twR Write Recovery Time 18 20 ns
RISE TIME AND FALL TIME
13 |t Output Rise Time Measured between 25 25 ns
14 |t Output Fall Time 20% and 80% points 25 2.5
CAPACITANCE
15 | OIN 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.)
“’D::ji ~——————— ADDRESS J X— ADDRESS K X ADDRESS L - 50%

cs \

N « I

OATA OU / A\\\ /7 X
o y/// AN ‘ y/// A\ o

—0— +—0— —o—  -o-

CHIP READ A HIGH READ A LOW READ A HIGH OHI‘P‘
DESEI/.ECTED IN ADDRESS J IN ADDRESS K IN ADORESS L DESELECTED
WF001173
Read Mode
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SWITCHING WAVEFORMS

Fs
N\ /
1R
O JECE T e e
)m O
® ®
® \ Y SS—— ()
®
Dour ﬂ /| A\ . yrs4 A\\ 50%
/// A\ y//4 A\
ulOhe ~—— () — — @ —
: WF001163

Write Mode

SWITCHING TEST SWITCHING TEST

KEY TO SWITCHING

CIRCUIT WAVEFORM
= | 20
Vee _osv
s 0%
Dour
————————— X 20%
Vee G [T X
) L . L frtme —] Ut
J‘_—‘_‘f—" = .2v t uty =25 N typ. .
I 00V uF TWO000310
= o
Vee
TC000223

RL =50 £ termination of measurement system
C( =30 pF (including stray jig capacitance)

WAVEFORM INPUTS OUTPUTS
MUST BE WILL BE
STEADY STEADY

MAY CHANGE  fhiakoey
FROMHTOL FROMH TOL
MAY CHANGE gl:LALN%E]NG
FROML TOM FROML TOH
DONTCARE:  CHANGING;
ANYCHANGE  STATE
PERMITTED UNKNOWN
CENTER
DOESNOT  LINE IS HIGH
APPLY IMPEDANCE
"OFF" STATE
KS000010
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Am10480

Am10480

16,384 x 1 IMOX™ ECL 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.

® |nternally 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, Ag
through Ai3. 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

enable lines are LOW, the data input (DN) 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
(Bour)-

During the writing operation, or when the chip select line is
HIGH, the output of the memory goes to a LOW state.

BLOCK DIAGRAM

MODE SELECT TABLE

Om 4
I 8 Input Output
DATA INPUT DATA ENABLE 3
cowmroL | w | CS |WE |Djn| Dout Mode
{} H|X| X L Not Selected
- LIL| L] L |Write 0"
::: now I~ s bor| E | L|H L Write 1"
Aq ] OECOOER :> Anmav :> we L | H| X | Dour |Read
Ay —
1 ﬁ H = HIGH
L=LOW
coutmm X =Don't Care
DECOOER
T
Ar Ag Ay Ay Aryhia iy -
: BD000661
PRODUCT SELECTOR GUIDE
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 (twg) 18 ns 20 ns
Chip Select Access/
Recovery and Write Disable 8 ns 10 ns
Times (tacs, trcs, tws)
Power Supply (Ig) 220 mA 200 mA
. licati Bev. Amendment
06874 10
IMOX is a trademark of Advanced Micro Devices, Inc. 3.54 Issue Date: May 1986




CONNECTION DIAGRAM LOGIC SYMBOL

Top View
Dor []1® wm ] Ve
~ [ 2 10 Jon 2 3 4 5 6 7 8 9 1112 13 14 15 16
A e 18 [Jcs PR bbb bbb bbb
Aa A Ap Ag AL As Ag AT A Ay A Ay A A
A [ w[]we |
a[]s 16 ]An 16,384 x 1 i
Nal 157: A ECL RAM |
A E ; 1 ] A . WE je—17
N R DOUT .
A [ 13 [] Aw f ]
L .
a[e 2 ]a ! ! 15001902
Vee [] 10 " D A
CD006040 : i 3
Vcg = Pin 20
Veg = 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. Optional Processing

AM10480 -15 D c B

-I-—E. OPTIONA