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DATA CLASSIFICATION

Product Preview

This heading on a data sheet indicates that the device is in the formative
stages or in design (under development). The disclaimer at the bottom of the
first page reads: “This document contains information on a product under
development. Motorola reserves the right to change or discontinue this
product without notice.”

Advance Information

This heading on a data sheet indicates that the device is in sampling,
preproduction, or first production stages. The disclaimer at the bottom of the
first page reads: “This document contains information on a new product.
Specifications and information herein are subject to change without notice.”

Fully Released

A fully released data sheet contains neither a classification heading nor a
disclaimer at the bottom of the first page. This document contains information
on a product in full production. Guaranteed limits will not be changed without
written notice to your local Motorola Semiconductor Sales Office.

BurstRAM, DSPRAM, and ParityRAM are trademarks of Motorola, Inc.
SPARC is a registered trademark of SPARC International, Inc.
PowerPC is a trademark of IBM Corp.

i486, 1960, and Pentium are trademarks of Intel Corp.
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Component and Module Data

Motorola offers a broad range of fast SRAMs for virtually any digital data processing
system application. This data book contains complete specifications for individual
FSRAM circuits in data sheet form, as well as an explanation of Motorola’s reliability
and quality program and an applications section.

For information on Dynamic RAM devices, please refer to DL155/D.

New Motorola memories are being introduced continually. For the latest releases,
additional technical information, and pricing, please contact your nearest authorized
Motorola distributor or Motorola Sales Office. A complete listing of distributors and
sales offices is included at the back of this book.

Motorola reserves the right to make changes without further notice to any products herein. Motorola makes
no warranty, representation or guarantee regarding the suitability of its products for any particular purpose,
nor does Motorola assume any liability arising out of the application or use of any product or circuit, and specifi-
cally disclaims any and all liability, including without limitation consequential or incidental damages. “Typical”
parameters can and do vary in different applications. All operating parameters, including “Typicals” must be
validated for each customer application by customer’s technical experts. Motorola does not convey any
license under its patent rights nor the rights of others. Motorola products are not designed, intended, or autho-
rized for use as components in systems intended for surgical implant into the body, or other applications
intended to support or sustain life, or for any other application in which the failure of the Motorola product could
create a situation where personal injury or death may occur. Should Buyer purchase or use Motorola products
for any such unintended or unauthorized application, Buyer shall indemnify and hold Motorola and its officers,
employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or
death associated with such unintended or unauthorized use, even if such claim alleges that Motorola was
negligent regarding the design or manufacture of the part. Motorola and @ are registered trademarks of
Motorola, Inc. Motorola, Inc. is an Equal Opportunity/Affirmative Action Employer.

© Motorola, Inc. 1995
Previous Edition © 1995
“All Rights Reserved” Printed in U.S.A.
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Config- Access Cycle Part No. Width Revol. Syn- Output | Special | Page
Density uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chronous | Latches | Enable | Function | No.
a2Mm 1M x 32 20 — Motorola MCM321024 72 SIMM 0 6-12
25 — Motorola MCM321024 72 SIMM 0 6-12
16M 512K x 32 20 —_ Motorola MCM32515 72 SIMM 0 6-33
25 _ Motorola MCM32515 72 SIMM 0 6-33
4aM 256K x 44 12 — Motorola MCM44256 80 SIMM 0 0 6-49
15 —_ Motorola MCM44256 80 SIMM 0 0 649
17 —_ Motorola MCM44256 80 SIMM 0 0 6-49
64K x 64 7 15 Motorola MCM72JG64 160 Card Edge [ [ [ 6-144
64K x 72 9 15 Motorola MCM72BA64 136 DIMM 0 0 6-84
10 16.7 Motorola MCM72BA64 136 DIMM 0 0 6-84
12 20 Motorola MCM72BA64 136 DIMM 0 [4 6-84
9 15 Motorola MPC2003 136 DIMM 0 0 6-162
(Formerly MCM72MS64)
1 16.6 Motorola MPC2003 136 DIMM 0 0 6-162
(Formerly MCM72MS64)
14 20 Motorola MPC2003 136 DIMM 0 [ 6-162
(Formerly MCM72MS64)
14 20 Motorola MPC2005 182 DIMM 0 [ 6-174
9 15 Motorola MPC2005 182 DIMM 0 [ 6-174
9 15 Motorola MCM72BB64 160 Card Edge 0 0 6-96
9 15 IDT IDT7MP6182
10 16.7 Motorola MCM72BB64 160 Card Edge [ 0 6-96
10 16.7 IDT IDT7MP6182
9 15 Motorola MCM72BF64 160 Card Edge o 0 6-96
10 16.7 Motorola MCM72BF64 160 Card Edge [ 0 6-96
6 10 Motorola MCM72CB64 160 Card Edge 0 0 6-120
7 125 Motorola MCM72CB64 160 Card Edge 0 0 6-120
9 15 Motorola MCM72CB64 160 Card Edge [ 0 6-120
9 15 Motorola MCM72CF64 160 Card Edge [ 0 6-132
128K x 32 15 — Motorola MCM32128A 64 SIMM 0 6-19
20 — Motorola MCM32128A 64 SIMM 0 6-19
25 - Motorola MCM32128A 64 SIMM [ 6-19
512K x 8 20 - Motorola MCM6246 36 400 SOJ 0 o 3-82
20 — Micron MT5C512K8B2
20 —_ NEC pPD434008
20 — Paradigm PDM41096
20 - Samsung KM684002
25 —_ Motorola MCM6246 36 400 S0J 0 0 3-82
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Config- | Access | Cycle Part No. Width Revol. Syn- Output | Special | Page
Density uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chronous | Latches | Enable | Function No.
4aM 512Kx 8 25 —_ Fujitsu MB82208
(cont) (cont) 25 = Hitachi HM621400
25 —_ Micron MT5C512K8B2
25 —_ NEC pPD434008
25 — Paradigm PDM41096
25 - Samsung KM684002
35 - Motorola MCM6246 36 400 SoJ 0 [ 3-82
35 — Fujitsu MB82208
35 — Micron MT5C512K8B2
35 —_ Hitachi HM621400
1Mx4 12 —_ Motorola MCM101524 36 400 TAB 0 2-138
12 _ Fujitsu MBM100C524
12 — Fujitsu MBM101C524
12 —_ Fujitsu MBM10C524
15 — Motorola MCM101524 36 400 TAB [ 2-138
20 — Motorola MCM6249 32 400 SOoJ [ 0 3-88
20 — Micron MT5C1M4B2
20 —_ NEC pnPD434004
20 — Paradigm PDM41098
20 — Samsung KM6844002
25 — Motorola MCM6249 32 400 S0J 0 4 3-88
25 - Fujitsu MB82201
25 - Hitachi HM8624100
25 - Micron MT5C1M4B2
25 - NEC uPD434004
25 — Paradigm PDM41098
25 — Samsung KM6844002
35 - Motorola MCM6249 32 400 SOJ [ o 3-88
35 —_ Fuijitsu MB82201
35 - Hitachi HM624100
35 — Micron MT5C1M4B2
35 — NEC nPD43004
35 — Paradigm PDM41098
2Mx2 12 —_ Motorola MCM101525 36 400 TAB 0 2-144
15 _ Motorola MCM101525 36 400 TAB 0 ECL 2-144
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Config- | Access Cycle Part No. Width Revol. Syn- Output | Special | Page
Density uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chronous | Latches | Enable | Function No.
M 32K x 64 12 —_ Motorola MPC2001 136 SIMM 0 0 0 6-159
(Formerly MCM64AC32)
15 -_— Motorola MPC2001 136 SIMM [ o 4 6-159
(Formerly MCM64AC32)
15 —_ Motorola MCMB4AF32 160 Card Edge [4 4 6-71
15 - Motorola MCMB64AG32 160 Card Edge 0 6-71
7 15 Motorola MCM72JG32 160 Card Edge 4 [ [4 6-144
32K x72 9 15 Motorola MCM72BA32 136 DIMM [ 0 6-84
10 16.7 Motorola MCM72BA32 136 DIMM [ [4 6-84
12 20 Motorola MCM72BA32 136 DIMM 0 [ 6-84
9 15 Motorola MPC2002 136 DIMM [ 0 6-162
(Formerly MCM72MS32)
" 16.6 Motorola MPC2002 136 DIMM 0 0 6-162
(Formerly MCM72MS32)
14 20 Motorola MPC2002 136 DIMM 0 0 6-162
(Formerly MCM72MS32)
14 20 Motorola MPC2004 182 DIMM [ 0 6-174
9 15 Motorola MPC2004 182 DIMM [ 0 6-174
9 15 Motorola MCM72BB32 160 Card Edge o 0 6-96
9 15 IDT IDT7M96181
10 16.7 Motorola MCM72BB32 160 Card Edge 4 0 6-96
10 16.7 IDT IDT7M96181
9 15 Motorola MCM72BF32 160 Card Edge 4 0 6-108
10 16.7 Motorola MCM72BF32 160 Card Edge [ [4 6-108
6 10 Motorola MCM72CB32 160 Card Edge 0 o 6-120
7 125 Motorola MCM72CB32 160 Card Edge o 0 6-120
9 15 Motorola MCM72CB32 160 Card Edge 0 0 6-120
9 i5 Motorola MCM72CF32 160 Card Edge 4 [ 6-132
64K x 32 - 30 Motorola MCMB32A764 112 Card Edge 0 [ 0 6-57
— 30 Motorola MCM32A864 12 Card Edge 0 0 0 6-57
- 30 Motorola MCM32A964 112 Card Edge 0 0 0 6-57
- 30 IDT IDT7MP6152
15 15 Motorola MCM32A64 128 SIMM 0 6-3
15 15 IDT IDT7MP6122A
— 30 Motorola MCM32N864 112 Card Edge 6-67
— IDT IDT7MP6134
- 30 Motorola MCMB32N865 112 Card Edge 667
- 30 Motorola MCM32P864 112 Card Edge 6-67
—_ 30 Motorola MCM32P865 112 Card Edge 6-67
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Config- | Access | Cycle Part No. Width Revol. Syn- Output | Special | Page
Density uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chronous | Latches | Enable | Function No.
™ 64K x 44 12 — Motorola MCM4464 80 SIMM [ 6-41
12 - IDT IDT7MP6084
15 — Motorola MCM4464 80 SIMM [ 641
15 —_ IDT IDT7MP6084
17 — Motorola MCM4464 80 SIMM [ 6-41
17 — IDT IDT7MP6084
32K x 32 - 30 Motorola MCMB32A732 112 Card Edge [ 0 4 6-57
— 30 Motorola MCMB32A832 112 Card Edge 0 4 ¢ 6-57
— 30 Motorola MCMB32A932 112 Card Edge 0 0 0 6-57
15 15 Motorola MCMB32A32 128 SIMM [4 6-3
20 20 Motorola MCM32A32 128 SIMM 0 &3
7 - Motorola MCM63P532 100 TQFP 0 4 5-20
8 - Motorola MCM63P532 100 TQFP 0 [ 5-20
9 - Motorola MCM63P532 100 TQFP 0 [ 5-20
32K x 36 8.5/10/12 | 12/15/16.6 Motorola MCM69F536 100 TQFP ¢ 0 5-157
— — Hitachi HM67B3632H
- —_ IBM 1BM043614
— - I1BM 1BM043612
— — Micron MT58LC32K36B2
—_ -_ Micron MT58LC32K36M1
— — Sony CXK77B3610
5/6/7 10/12/13.3 Motorola MCM69P536 100 TQFP 0 0 5-168
—_ —_ Hitachi HM67B3632R
— - IBM 1BM043613
— — Micron MT58LC32K36C4
— — Micron MT58LC32K36A6
77 — Motorola MPC2604GA 357 PBGA ¢ 4 4-155
64K x 18 10 _ Motorola MCM67A618A 52 PLCC [ 4 4-114
12 - Motorola MCM67A618A 52 PLCC 0 0 4-114
12 — Paradigm PDM41018
15 — Motorola MCM67A618A 52 PLCC 0 0 4-114
15 - Paradigm PDM41018
9 15 Motorola MCM67B618A 52,119 PLCC, PBGA [ 0 0 5-85
9 - IC Works ICW73B596
9 —_ Paradigm PDM44018
9 - Samsung KM718B86
10 16.6 Motorola MCM67B618A 52,119 PLCC, PBGA 0 [ 0 5-85
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Config- | Access | Cycle Part No. Width Revol. Syn- Output | Special | Page
Density uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chronous | Latches | Enable | Function | No.
™ 64K x 18 12 20 Motorola MCM67B618A 52, 119 PLCC, PBGA 0 4 0 5-85
(cont) | (cont) 12 — 1C Works ICW73B596
12 — Paradigm PDM44018
12 - Samsung KM718B86
5 10 Motorola MCMB7C618A 52,119 PLCC, PBGA 0 0 [4 5-103
7 125 Motorola MCM67C618A 52,119 PLCC, PBGA 4 4 0 5-103
9 15 Motorola MCM67H618A 52 PLCC [ 0 [ 5-112
9 — Cypress CY7C1031
9 —_ Samsung KM718B87
9 —_ Paradigm PDM44028
10 16.6 Motorola MCM67H618A 52 PLCC 4 0 0 5-112
10 - Cypress CY7C1031
10 —_ Samsung KM718B87
10 — Paradigm PDM44028
12 20 Motorola MCM67H618A 52 PLCC 0 0 0 5-112
5 10 Motorola MCM67J618A 52 PLCC Y 4 0 5-121
7 125 Motorola MCM67J618A 52 PLCC [ 0 0 5-121
15 Motorola MCM67M618A 52 PLCC 0 [ 4 5-139
9 —_ Paradigm PDM44038
10 16.6 Motorola MCM67M618A 52 PLCC [4 0 0 5-139
10 — Paradigm PDM44038
12 20 Motorola MCM67M618A 52 PLCC 0 [ [ 5-139
12 _ Paradigm PDM44038
5 10 Motorola MCM67N618A 52 PLCC 0 0 4 5-148
7 125 Motorola MCMB7N618A 52 PLCC 0 4 0 5-148
8.5/10/12 | 12/15/16.6 Motorola MCMB69F618 100 TQFP 0 0 5-179
5/6/7 10/12/13.3 Motorola MCM69P618 100 TQFP 0 [ 5-190
5/6/7 - Motorola MCM69T618 119 PBGA 0 0 4-152
128K x 8 15 — Motorola MCM62268B 32 300/400 SOJ 0 3-39
15 — Cypress CY7C109A
15 — Cypress CY7C1009
15 - IDT IDT71024S
15 - Micron MT5C1008
15 _ NEC uPD431008
15 - Quality QS812880
15 — Samsung KM681002
15 —_ Sony CXK581120J
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Config- | Access | Cycle Part No. Width Revol. Syn- Output | Special | Page
Density | uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chronous | Latches | Enable | Function | No.
™M 128K x 8 20 — Motorola MCMé6226B 32 300/400 SOJ 0 3-39
(cont) (cont) 20 — Cypress CY7C109A
20 — Cypress CY7C1009
20 —_ Fujitsu MB82008
20 —_ IDT IDT71024S
20 - Micron MT5C1008
20 — NEC uPD431008
20 —_ Quality QS812880
20 — Samsung KM681002
20 — Samsung KM681001
20 —_ Sharp LH521007AK
20 —_ Sony CXK581120
25 — Motorola MCM6226B 32 300/400 SOJ 0 3-39
25 — Cypress CY7C109A
25 —_ Cypress CY7C1009
25 _ Fujitsu MB82008
25 — IDT IDT71024S
25 —_ Micron MT5C1008
25 — Samsung KMé81001
25 — Shamp LH521007AS
25 — Quality QS812880
35 — Motorola MCM6226B 32 300/400 SOJ [ 3-39
35 —_ Cypress CY7C109A
35 — Cypress CY7C1009
35 —_ Fujitsu MB82008
35 — IDT IDT71024S
35 — Micron MT5C1008
35 _ Samsung KM681001
35 - Sharp LH521007AS
35 —_ Quality QS812880
15 — Motorola MCM6226BA 32 300/400 SOJ o 3-45
17 — Motorola MCM6226BA 32 300/400 SOJ o 3-45
20 - Motorola MCM6226BA 32 300/400 SOJ o 3-45
25 — Motorola MCM6226BA 32 300/400 SOJ [ 345
35 — Motorola MCM6226BA 32 300/400 SoJ 0 3-45
8 _ Motorola MCM6726B 32 400 SOJ 0 [ 2-88
8 — NEC uPD461008
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Config- | Access Cycle Part No. Width Revol. Syn- Output | Special Page
Density uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chronous | Latches | Enable | Function | No.
™M 128K x 8 8 — Samsung KM68B1002
(cont) (cont) 10 — Motorola MCM6726B 3 400 S0J 0 0 2-88
10 —_ IDT IDT71B124
10 — Samsung KM68B1002
12 — Motorola MCMé6726B 32 400 S0J 0 0 2-88
12 - IDT IDT71B124
12 — Micron MT5C128K8A1
12 —_ Paradigm PDM41024
12 — Samsung KM68B1002
6 —_ Motorola MCMe6726C 32 400 SOJ o [ 2-94
7 _ Motorola MCM6726C 32 400 SOJ ¢ 0 2-94
8 —_ Motorola MCM6926 32 400 SOJ [ [ 2-124
10 —_ Motorola MCM6926 32 400 S0J 0 4 2-124
12 _ Motorola MCM6926 32 400 SOoJ [ 0 2-124
15 —_ Motorola MCM6926 32 400 SOJ [ 4 2-124
128K x 9 —_ 16 Motorola MCM67D709 52 PLCC 0 [ [ 4-125
—_— 20 Motorola MCM67D709 52 PLCC [ 4 [ 4-125
5 10 Motarola MCM67Q709 86 PBGA 0 0 0 4-135
6 12 Motorola MCM67Q709 86 PBGA [ 0 0 4-135
256K x4 15 — Motorola MCM6229B 28 300/400 S{oX] 0 3-70
15 — Cypress CY7C106A
15 — Fujitsu MB82B005
15 —_ IDT IDT71028S
15 —_ Micron MT5C1005DJ
15 _ Mitsubishi M5M51004P
17 —_ Motorola MCM62298 28 300/400 SOoJ [4 3-70
20 - Motorola MCM6229B 28 300/400 soJ [ 3-70
20 — Cypress CY7C106A
20 —_ Fuijitsu MB82B005
20 —_ Hitachi HMB24256AJ
20 — IDT IDT7101285
20 - Micron MT5C1005DJ
20 — Mitsubishi M5M51004P
20 — NEC uPD431004
20 —_ Samsung KM641001
20 —_ Sham LH521002AK
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Config- | Access | Cycle Part No. - | Width Revol. Syn- Output | Special | Page
Density uration (ns) (ns) Suppli Numb Pins (mils) Package Pinout | chronous | Latches | Enable | Function | No.
M 256K x 4 25 - Motorola MCMé2298 28 300/400 SOJ 0 3-70
(cont) | (cont) 25 = Cypress CY7C106A
25 - Fujitsu MB82B005
25 - Hitachi HM624256AJ
25 - IDT IDT7101285
25 - Micron MT5C1005DJ
25 - Mitsubishi M5M51004P
25 - NEC puPD431004
25 - Samsung KM641001
25 _ Shamp LH521002AK
35 - Motorola MCM6229B 28 300/400 S0oJ 0 3-70
35 — Cypress CY7C106A
35 _ Fujitsu MB82B005
35 —_ Hitachi HM624256AJ
35 - DT IDT7101285
35 - Micron MT5C1005DJ
35 - Mitsubishi M5M51004P
35 - NEC pPD431004
35 - Samsung KM641001
35 —_ Shamp LH521002AK
15 - Motorola MCM6229BA 28 300/400 SOJ 4 3-76
17 - Motorola MCM6229BA 28 300/400 SOoJ o 3-76
20 - Motorola MCM6229BA 28 300/400 SoJ [ 3-76
25 - Motorola MCM6229BA 28 300/400 SOJ 0 3-76
35 - Motorola MCM6229BA 28 300/400 SOJ 0 3-76
8 - Motorola MCM6729B 32 400 SoJ 12 [ 2-112
8 - Samsung KM64B1003
10 - Motorola MCM6729B 32 400 SOJ o 0 2-112
10 - IDT IDT71B128
10 - Samsung KM64B1003
12 - Motorola MCMé67298 32 400 SoJ [ 0 2-112
12 - DT IDT71B128
12 — Micron MT5C256KA1
12 —_ Samsung KM64B1003
12 —_ Toshiba TC55B4257P
6 — Motorola MCM6729C 32 400 SOJ o 0 2-118
7 — Motorola MCM6729C 32 400 SOJ 0 0 2-118
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Config- | Access Part No. Width Revol. Syn- Output | Special | Page
Density uration (ns) Supplier Number Pins (mils) Package Pinout | chronous Enable | Function | No.
M 256K x 4 8 Motorola MCM6929 32 400 SOJ 0 0 2-131
(cont) (cont) 10 Motorola MCM6929 32 400 s0J 0 0 2-131
12 Motorola MCM6929 32 400 SoJ 0 0 2-131
15 Motorola MCM6929 32 400 SOJ [ 0 2-131
5 Motorola MCM67Q804 36 400 SoJ 0 [ 0 4-145
5 Samsung KM741006
5 Sony CXK77410
6 Motorola MCM67Q804 36 400 SOJ [ [ 0 4-145
6 Samsung KM741006
6 Sony CXK77410
1Mx1 15 Motorola MCM6227B 28 300/400 SOJ 3-58
15 Cypress CY7C107A
15 Cypress CY7C1007
15 Micron MT5C1001DJ
15 Sony CXK81020SJ
17 Motorola MCM6227B 28 300/400 SOJ 3-58
20 Motorola MCM62278B 28 300/400 SOJ 3-58
20 Cypress CY7C107A
20 Cypress CY7C1007
20 Hitachi HMB621100A
20 Micron MT5C1001DJ
20 NEC pnPD431001
25 Motorola MCM6227B 28 300/400 SOJ 3-58
25 Cypress CY7C107A
25 Cypress CY7C1007
25 Fujitsu MB82B001
25 Hitachi HM621100A
25 Micron MT5C1001DJ
25 NEC pPD431001
25 Samsung KM611001
35 Motorola MCM62278 28 300/400 SOJ 3-58
35 Cypress CY7C107A
35 Fujitsu MB82B001
35 Hitachi HM621100A
35 Micron MT5C1001DJ
35 NEC uPD431001
35 Samsung KM611001
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Config- | Access | Cycle Part No. Width Revol. Syn- Output | Special | Page
Density uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chronous | Latches | Enable | Function No.
512K 32Kx 18 10 — Motorola MCM67A518 52 PLCC 0 0 4-92
12 —_ Motorola MCM67A518 52 PLCC 0 0 4-92
12 —_ Paradigm PDM41518
15 — Motorola MCM67A518 52 PLCC o o 4-92
15 — Paradigm PDM41518 i
9 15 Motorola MCM67B518 52 PLCC 0 [ [ 5-31
9 — IC Works ICW73B586
9 — Paradigm PDM44518
—_ Samsung KM718B513
10 _ Motorola MCM67B8518 52 PLCC 0 0 [ 5-31
12 20 Motorola MCM67B518 52 PLCC 0 [ 0 5-31
12 —_ IC Works ICW73B586
12 —_ Paradigm PDM44518
12 —_ Samsung KM718B513
6 10 Motorola MCM67C518 52 PLCC 0 0 0 5-40
7 125 Motorola MCM67C518 52 " PLCC ¢ 0 0 5-40
9 15 Motorola MCM67C518 52 PLCC 0 0 [ 5-40
9 15 Motorola MCM67H518 52 PLCC 0 [ [ 549
9 — IDT IDT71420
9 — Paradigm PDM44528
9 — Samsung KM718B514
10 16.6 Motorola MCM67H518 52 PLCC 0 [ 0 5-49
10 — Cypress CY7C178
10 — IDT IDT71420
10 — Paradigm PDM44528
10 —_ Samsung KM718B514
12 20 Motorola MCM67H518 52 PLCC [ 0 0 549
12 — IDT IDT71420
12 — Samsung KM718B514
6 10 Motorola MCM67J518 52 PLCC 0 [ 0 5-58
7 12.5 Motorola MCM67J518 52 PLCC 0 0 o 5-58
9 15 Motorola MCM67J518 52 PLCC 0 [ 0 5-58
9 125 Motorola MCM67M518 52 PLCC 0 ¢ [4 5-67
9 125 Paradigm PDM44538 i
1" 15 Motorola MCM67M518 52 PLCC 0 [ [ 5-67
14 20 Motorola MCM67M518 52 PLCC 0 0 [ 5-67
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Config- | Access Part No. Width Revol. Syn- Output | Special | Page
Density uration (ns) Supplier Number Pins (mils) Package Pinout | chronous | Latches | Enable | Function No.
256K 16K x 16 12 Motorola MCMB62990A 52 PLCC 0 [ [ o 4-65
12 Micron MT58C1616EJ
15 Motorola MCM62990A 52 PLCC 0 [4 0 [ 4-65
15 Micron MT58C1616EJ
20 Motorola MCM62990A 52 PLCC 0 0 [ [ 4-65
20 Micron MT58C1616EJ
25 Motorola MCM62990A 52 PLCC 0 [ 4 0 4-65
25 Micron MT58C1616EJ
12 Motorola MCM62995A 52 PLCC 0 0 0 4-72
12 Micron MT5C2516EJ
15 Motorola MCM62995A 52 PLCC 0 0 [ 4-72
15 Micron MT5C2516EJ
20 Motorola MCM62995A 52 PLCC 0 0 [ 4-72
20 Micron MT5C2516EJ
25 Motorola MCM62995A 52 PLCC 4 ¢ [ 4-72
25 Micron MT5C2516EJ
12 Motorola MCM62996 52 PLCC 0 3-106
15 Motorola MCM62996 52 PLCC o 3-106
20 Motorola MCM62996 52 PLCC 0 3-106
25 Motorola MCM62996 52 PLCC [ 3-106
32Kx 8 12 Motorola MCM6206BA 28 300 SOoJ 0 3-9
15 Motorola MCM6206BA 28 300 SOJ 9 3-9
20 Motorola MCM6206BA 28 300 SOJ 0 3-9
25 Motorola MCM6206BA 28 300 SOJ o 3-9
12 Motorola MCM6206D 28 300 PDIP, SOJ 0 3-15
12 Cypress CY7B199
12 Cypress CY7C199
12 Hitachi HM62832
12 Micron MT5C2568DJ
12 Mitsubishi M5M52B78
12 Samsung KM68B257
15 Motorola MCM6206D 28 300 PDIP, SOJ 0 3-15
15 Cypress CY7B199
15 Cypress CY7C199
15 Hitachi HM62832
15 IDT IDT71256
15 IDT IDT71256SA
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Config- | Access Cycle Part No. Width Revol. Syn- Output | Special | Page
Density uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chronous | Latches | Enable | Function | No.
256K 32Kx8 15 —_ Micron MT5C2568
(cont) | (cont) 15 = Mitsubishi M5M5278
15 - NEC puPD43258A
15 - Quality QS83280
15 — Samsung KM68B257
15 - Sony CXK58258A
20 — Motorola MCM6206D 28 300 PDIP, SOJ [ 3-15
20 — Cypress CY7B199
20 - Cypress CY7C199
20 —_— Hitachi HM62832
20 —_ IDT IDT71256
20 _ IDT IDT71256SA
20 - Micron MT5C2568
20 - Mitsubishi M5M5278
20 —_ NEC pnPD43258A
20 - Performance P41256
20 - Quality QS83280
20 - Samsung KM68257
20 - Sharp LH52258A
20 — Sony CXK58258
20 - Toshiba TC55328
25 _ Motorola MCM6206D 28 300 PDIP, SOJ 0 3-15
25 —_ Cypress CY7C199
25 - Hitachi HM62832
25 —_ IDT IDT71256
25 - Micron MT5C2568
25 - Mitsubishi M5M5278
25 — NEC pPD43258
25 —_ Performance P41256
25 — Quality QS83280
25 - Samsung KM68257
25 — Sharp LH52258A
25 - Sony CXK58258A
25 - Toshiba TC55328
15 — Motorola MCM6306D 28 300 SOJ 0 3-112
20 — Motorola MCM6306D 28 300 SOJ 0 3-112
25 — Motorola MCM6306D 28 300 SOJ 0 3-112
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Config- Access Cycle Part No. Width Revol. Syn- Output | Special Page
Density | uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chronous | Latches | Enable | Function | No.
256K 32K x 8 8 — Motorola MCM6706B 28 300 SoJ [ . 2-21
(cont) (cont) 8 - Samsung KMB8B261

10 — Motorola MCMé6706B 28 300 SOJ 4 2-21

10 — Cypress CY7B199

10 —_ Hitachi HM67832

10 — IDT IDT71B256SA

10 — Mitsubishi M5M52B78

10 — Paradigm PDM41256

10 —_ Samsung KM68B257

10 — Toshiba TC55B328

12 —_ Motorola MCM6706B 28 300 SoJ 0 2-21

6 —_ Motorola MCM6706BR 32 300 SOJ 4 [ 2-27

6 — Cypress CY7B1099 :

6 - NEC pPD46258LA

7 - Motorola MCM6706BR 32 300 SOJ [ [ 2-27

7 —_ NEC nPD46258LA

7 —_ Samsung KM68B261

8 —_ Motorola MCM6706BR 32 300 S{oX] 4 o 2-27

8 — Cypress CY7B1099

8 — NEC HPD46258LA

8 —_ Samsung KM68B261

5 —_ Motorola MCM6706CR 32 300 (o] [ [ 2-33

5.5 - Motorola MCM6706CR 32 300 SOJ 4 0 2-33
32K x9 15 —_— Motorola MCM6205D 32 300 SOJ 0 3-3

15 - Cypress Cy7C188 [

15 —_ Mitsubishi M5M5279

15 —_ NEC pPD43259

15 - Sony CXK59288

15 —_ Toshiba TC55329

20 _ Motorola MCM6205D 32 300 o] 0 3-3

20 —_ Cypress CY7C188

20 — Mitsubishi M5M5279

20 - NEC pPD43259

20 — Sony CXK59288

20 — Toshiba TC55329

25 —_ Motorola MCM6205D 32 300 SOJ [ 3-3

25 — Cypress CY7C188
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Config- | Access Cycle Part No. Width Revol. Syn- Output | Special | Page
Density | uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chronous | Latches | Enable | Function | No.
256K 32Kx9 25 _— Fujitsu MB8299
(cont) (cont) 25 — Mitsubishi M5M5279
25 — NEC pPD43259
25 —_ Sony CXK59288
25 - Toshiba TC55329
10 - Motorola MCM6705A 32 300 SOJ 2-3
10 —_ IDT IDT71B259
10 - Mitsubishi M5M52B79P
10 —_ Toshiba TC55B329P
12 —_ Motorola MCM6705A 32 300 SOJ 2-3
12 - Cypress CY7C188
12 —_ IDT IDT71B259
12 —_ Mitsubishi M5M52B79P
12 —_ Toshiba TC55B329P
15 - Motorola MCM62110 52 PLCC 0 [ 0 0 4-10
17 — Motorola MCM862110 52 PLCC 0 0 [ o 4-10
20 —_ Motorola MCM62110 52 PLCC 4 0 [ 0 4-10
1 15 Motorola MCM62486B 44 PLCC 0 [ [ 5-3
" 15 IC Works ICW79B586
1 15 Paradigm PDM44259
1 15 Samsung KM79C86
12 20 Motorola MCM62486B 44 PLCC [ 0 o 5-3
12 —_ IC Works ICW79B586
12 — Samsung KM79C86
14 20 Motorola MCM62486B 44 PLCC 0 0 4 5-3
14 — Cypress CY7B173-14C
14 — Samsung KM79C86
19 25 Motorola MCM62486B 44 PLCC 0 0 0 5-3
19 - Cypress CY7B173-18C
19 — Samsung KM79C86
19 - SGS-Thomson MK62486Q19
1 15 Motorola MCM62940B 44 PLCC ¢ o [ 5-12
1" — Paradigm PDM44659
12 20 Motorola MCM62940B 44 PLCC 0 [ 4 5-12
14 2 Motorola MCM629408 44 PLCC 0 0 4 5-12
14 - Cypress CY7B174-14C
19 25 Motorola MCM62940B 44 PLCC 0 0 o 5-12




WVHS LSv4 V10HOLOW

Config- | Access Cycle Part No. Width Revol. Syn- Output | Special | Page
Density uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chronous | Latches | Enable | Function | No.
256K 32Kx9 19 — Cypress CY7B174-18C
(cont) | (cont) 19 - SGS-Thomson MK62940Q19
64K x 4 12 — Motorola MCM6208C 24 300 PDIP, SOJ 3-21

12 —_ Cypress CY7B194
12 — Cypress CY7C194
12 —_ Micron MT5C2564
15 — Motorola MCM6208C 24 300 PDIP, SOJ 3-21
15 —_ Cypress CY7B194
15 — Cypress CY7C194
15 - Micron MT5C2564
15 - Mitsubishi M5M5258
15 —_ NEC pPD43254B
15 —_ Quality QS86440
20 —_ Motorola MCM6208C 24 300 PDIP, SOJ 3-21
20 — Cypress CY7B194
20 — Cypress CY7C194
20 _ Micron MT5C2564
20 - Mitsubishi M5M5258
20 —_ NEC pnPD43254B
20 — Performance P4C1258
20 - Quality QS86440
20 —_ Toshiba TC55464
25 —_ Motorola MCM6208C 24 300 PDIP, SOJ 3-21
25 —_ Cypress CY7C194
25 —_ Fujitsu MB81C84A
25 — Hitachi HM6208
25 — Micron MT5C2564
25 —_ Mitsubishi M5M5258
25 —_ NEC nPD43254B
25 —_ Performance P41258
25 — SGS-Thompson IMS1820D3
25 — Shamp LH52252
25 - Toshiba TC55464
12 — Motorola MCM6203C 28 300 PDIP, SOJ 4 3-27
12 — Cypress CY7B195
12 —_ Cypress CY7B196
12 — Cypress CY7C194

3diND Ho12313s
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3aiND HOo1d0313s

WVHS 1SV4 VIOHOLONW

Config- | Access Cycle Part No. Width Revol. Syn- Output | Special | Page
Density uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chronous | Latches | Enable | Function No.
256K 64K x 4 12 — Cypress CY7C195
(cont) (cont) 12 — Cypress CY7C196
12 — Micron MT5C2565
15 —_ Motorola MCM6209C 28 300 PDIP, SOJ 0 3-27
15 —_ Cypress CY7B195
15 — Cypress CY7B196
15 —_ Cypress CY7C194
15 — Cypress CY7C195
15 —_ Cypress CY7C196
15 — IDT IDT61298SA
15 — Micron MT5C2565
15 — Mitsubishi M5M5259
15 — NEC nPD43253B
15 - Quality QS86446
20 - Motorola MCM6209C 28 300 PDIP, SOJ 0 3-27
20 —_ Cypress CY7B195
20 —_ Cypress CY7B196
20 - Cypress CY7C194
20 —_ Cypress CY7C195
20 — Cypress CY7C196
20 - IDT IDT61298SA
20 - Micron MT5C2565
20 — Mitsubishi M5M5259
20 - NEC uPD432538
20 — Performance P4C1298
20 - Quality QS86446
20 - Samsung KM64258B
20 — Shamp LH52253
20 - Toshiba TC55465
25 - Motorola MCM6209C 28 300 PDIP, SOJ 0 3-27
25 — Cypress CY7C195
25 - Cypress CY7C196
25 —_ IDT IDT61298SA
25 - Micron MT5C2565
25 - Mitsubishi M5M5259
25 - NEC uPD432538
25 — Performance P4C1298




WVYS 1Svd Y10HOL1ON

Config- Access Part No. Width Revol. Syn- Output | Special Page
Density uration (ns) Supplier Number Pins (mils) Package Pinout | chronous Enable | Function | No.
256K 64K x 4 25 Quality QS86446
(cont) (cont) 25 Samsung KM642588
25 Shamp LH52253
25 Toshiba TC55465
8 Motorola MCM6709B 28 300 SOJ [ 2-64
8 Samsung KM64B258A
10 Motorola MCM6709B 28 300 SoJ 4 2-64
10 Hitachi HM6709SH
10 IDT IDT61B298SA
10 Micron MT5C2565DJ
10 Paradigm PDM41298
10 Paradigm PDM41251
10 Samsung KM64B258A
10 Toshiba TC55B465
12 Motorola MCM6709B 28 300 SOJ 0 2-64
12 Hitachi HM6709SH
12 Samsung KM64B258A
12 Toshiba TC55B465
6 Motorola MCM6709BR 28 300 S0oJ [ [ 2-70
6 Cypress CY7C1094
6 Cypress CY7C1095
6 Cypress CY7C1096
6 Samsung KM68257
7 Motorola MCM6709BR 28 300 SOJ 0 0 2-70
8 Motorola MCM6709BR 28 300 SOJ [4 0 2-70
8 Cypress CY7C1094
8 Cypress CY7C1095
8 Samsung KM64B258A
192K 8K x24 20 Motorola MCM56824A 52, 86 PLCC, PBGA 0 0 4-3
25 Motorola MCM56824A 52, 86 PLCC, PBGA 4 [4 4-3
35 Motorola MCM56824A 52, 86 PLCC, PBGA [ 0 4-3
128K 8Kx 16 10 Motorola MCM67T316 44 PLCC 0 0 4-83
12 Motorola MCM67T316 44 PLCC [ 0 4-83
8 Cypress CY7C1096
64K 8Kx8 15.5 Motorola MCM62X308 28 300 SOJ 0 0 4-20
17 Motorola MCM62X308 28 300 SOJ 4 0 4-20
17 Motorola MCM62Y308 32 300 SOJ [4 0 4-39

3ainD Ho10313s
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3aIND HO10313S

WVHS 1SV4 VIOHOLOW

Config- | Access Cycle Part No. Width Revol. Syn- Output | Special | Page

Density uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chronous | Latches | Enable | Function | No.
48K 4K x 12 — 18 Motorola MCM62973A 44 PLCC 0 0 4-60
— 20 Motorola MCM62973A 44 PLCC 0 0 o 4-60

4K x 10 —_ 30 Motorola MCM62963A 44 PLCC 0 [ 4-55




Asynchronous BiCMOS Fast SRAMs

3.3 V Supply
MCM6926 128K X8 +uerenennananennnns 2-124
MCM6929 256K X4 «eueenrannannanennnn. 2-131
5V Supply and ECL
MCM6705A 32K X9 ciiiiiiciiiiiiiianaan 2-3
MCM6706A KP) $'S B 2-9
MCMB706AR 32K X8 .ueuuvnrnnennnnannnns. 2-15
MCM6706B 32K X8 vuvreenrnanennnnannnnn 2-21
MCM6706BR 32K X8 «.uevvvnennnnanannnnnns 2-27
MCM6706CR 32K X8 «uueuuvrrannennnnnnnnn. 2-33
MCM6706R 32K X8 tevnrenannannanennnans 2-39
MCM6708A BAKX4 oeorinenneiniennanns 2-45
MCM6709A BAKXA tuvnreraneeannnenanans 2-52
MCM6709AR 64K X4 «.vevuennennannnnnnnnn. 2-58
MCM6709B BAK XA wurnaneeananeanens 2-64
MCM6709BR 64K X4 ...evuvnenannnnnnnnnn. 2-70
MCM6709R BAK XA worenaraeananaeinans 2-76
MCM6726 128K X8 +oueenanennananennansn 2-82
MCM6726B 128K X 8 evvenennrnanennannnn. 2-88
MCM6726C 128K X8 vvevnenennnannenns 2-94
MCM6728B 256K X4 .eunerenannannnnnn. 2-100
MCM6729 256K X4 1ueuenaninennnnennns 2-106
MCM6729B 256K X4 vueneranineannnennnn 2-112
MCM6729C 256K X4 «uvueraninnaninannns 2-118
MCM101524  1MX4 ceoneennannannannnnnnns 2-138
MCM101525  2M X2 ..euvunenerannnnnnnns. 2-144
MOTOROLA FAST SRAM CHAPTER 2
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

32K x 9 Bit Static Random
Access Memory
The MCM6705A is a 294,912 bit static random access memory organized as J PACKAGE
32,768 words of 9 bits, fabricated using high performance silicon—-gate BICMOS 300 MIL SOJ
technology. Static design eliminates the need for external clocks or timing CASE 857-02
strobes.
Output enable (G) is a special control feature that provides increased system
flexibility and eliminates bus contention problems.
The MCMB6705A is available in a 300 mil, 32 lead surface-mount SOJ pack- PIN ASSIGNMENT
age. NGl 10 32 [I Vee
« Single 5.0 V£ 10% Power Supply NG 2 31 [ Al4
o Fully Static — No Clock or Timing Strobes Necessary T A8l hE2
o All Inputs and Outputs Are TTL Compatible « . 3 30 _
¢ Three State Outputs oy 4 290 W
o Fast Access Times: MCM6705A-10 = 10 ns 5 o8 [1 A13
MCM6705A-12 = 12 ns 6 27 [1 A9
o 7 26 [1 A10
BLOCK DIAGRAM . ..© 8 25 [ A1t
- 9 2 1G
e — 10 23 [ A12
A3 1 2 [ E
A—{3— B 2 [ DQ8
A3 ROW. | 3 )i e rows a1 (] 13 20 [1 ba7
A—{ 3= DECODER| "® | 125’ 9 GoLUMNS) pa2( 14 19 1 DQ6
3= D3 15 18 [1 D@5
A_k vss 16 17 ) DQ4
A3
] |
DQo '——0‘[2— COLUMN 1/0 R
. INPUT COLUMNDECODER _|® PIN NAMES
. of Data Add
.................. ress
*| CONTROL w Write Enable
DQ8 {2;.— ET,E2 .. Chip Enable
AAAAAAA 1 e Output Enable
........ Data Input/Output
+ 5V Power Supply
El '! j )- ................ Ground
—1 ................. No Connection
=== — 2
REV 4
5/95
MOTOROLA FAST SRAM MCM6705A
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TRUTH TABLE (X = Don’t Care)

ET|E2| G | W Mode Vg Current | Output Cycle

H | X X X Not Selected IsB1, IsB2 High-Z —
XL ]| X ]|X Not Selected IsB1, IsB2 High-Z —

L | H | H [ H | OutputDisabled IccA High-Z —

L |H L |H Read lcca Dout Read Cycle
L|H|X|L Write Icca High-Z | Write Cycle

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating ] Symbol Value Unit This device contains circuitry to protect the

inputs against damage due to high static volt-
Power Supply Voltage Vece -05t0+7.0 \4 ages or electric fields; however, it is advised
Voltage Relative to Vg for Any Pin Vim Vout | ~05t0Vcg+05 | vV thatnormal precautions be taken to avoid appli-

cation of any voltage higher than maximum
rated voltages to this high-impedance circuit.
Output Current lout +30 mA This BICMOS memory circuit has been de-
signed to meet the dc and ac specifications
shown in the tables, after thermal equilibrium
Temperature Under Bias Thias -10to+85 °C has been established. The circuit is in a test
socket or mounted on a printed circuit board
and transverse air flow of atleast 500 linear feet
Storage Temperature — Plastic Tstg -55t0+125 °C per minute is maintained.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device reliability.

Except Ve

Power Dissipation Pp 2.0 w

Operating Temperature TA 0to+70 °C

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0 V+£10%, Ta = 0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vece 4.5 5.0 55 \
Input High Voltage VIH 22 — Vg +0.3* \
Input Low Voltage ViL -0.5" — 0.8 \

*VIH (max) = Vg + 0.3 V dc; VIH (max) = Vo + 2.0 V ac (pulse width < 2.0 ns) or 1 < 30.0 mA.
**VjL (min) =-0.5 V. dc @ 30.0 mA; V) (min) =~2.0 V ac (pulse width < 2.0 ns) or | < 30.0 mA.

DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vi = 0 to Vo) likg(1) — +1.0 HA
Output Leakage Current (ET = V| or E2 = V)_or G = V|4, Vout = 0 to Vo) likg(0) - +1.0 pA
Output High Voltage (IoH = — 4.0 mA) VOH 24 — \
Output Low Voltage (Ig|_ = + 8.0 mA) VoL — 0.4 v
POWER SUPPLY CURRENTS
Parameter . Symbol MCM6705A-10 | MCM6705A-12 | Unit
AC Active Supply Current (Igyt = 0 mA, Voo = max, f = fymax) Icca 195 185 mA
AC Standby Current (ET = V| or E2 = V)i, VoG = max, f = fmax) IsB1 125 120 mA
CMOS Standby Current (VoG = max, f =0 MHz, ET=Vgg-0.2V, IsB2 55 55 mA
orE2<Vgg+0.2V,VinsVgg+0.2Vor2Vge-0.2V)

MCM6705A MOTOROLA FAST SRAM
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CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, TA = 25°C, Periodically Sampled Rather Than 100% Tested)

Parameter Symbol Max Unit
Address Input Capacitance Cin 5 pF
Control Pin Input Capacitance (ET, E2, G, W) Cin 6 pF
1/0 Capacitance Cio 8 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vce =5.0V £10%, Ta = 0 to +70°C, Unless Otherwise Noted)
Input Timing Measurement Reference Level ............... 1.5V Output Timing Measurement Reference Level ............. 1.5V
InputPulseLevels ......................... . 0to3.0V Outputload ..ot See Figure 1A
Input Rise/Fall Time ..........ooviiiiiiiiiiiiiiiennnn, 2ns
READ CYCLE (See Notes 1, 2, and 3)
MCM6705A-10 MCM6705A-12
Parameter Symbol Min Max Min Max Unit | Notes
Read Cycle Time tAVAV 10 — 12 — ns 4
Address Access Time tavav — 10 — 12 ns
Chip Enable Access Time teLQv — 10 — 12 ns
Output Enable Access Time taLQv —_ 5 — 6 ns
Output Hold from Address Change tAxQXx 3 — 3 — ns
Chip Enable Low to Output Active teLQx 1 — 1 — ns |5,6,7
Chip Enable High to Output High-Z tEHQZ 0 6 0 7 ns 5,6,7
Output Enable Low to Output Active tGLax 0 — 0 — ns 5,6,7
Output Enable High to Output High-Z tGHQZ 0 5 0 6 ns 5,6,7

NOTES:
1. W is high for read cycle.

2. Product sensitivites to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus

contention conditions during read and write cycles.

[S 0 )

to device.

. ET is represented by E in this table. E2 would require a transition opposite of E1.
. All read cycle timing is referenced from the last valid address to the first transitioning address.
. Atany given voltage and temperature, teHQz max < tg| Qx min, and tgHQz max < tgLqQx min, both for a given device and from device

. Transition is measured 200 mV from steady—state voltage with load of Figure 1B.

. Device is continuously selected (ET = Vi, E2 = V|4, G = V|L).

6
7. This parameter is sampled and not 100% tested.
8
9

. Addresses valid prior to or coincident with E going low.
AC TEST LOADS

ouTPUT—(]

OUTPUT
255Q

Figure 1A

5V

480 Q

5pF

Figure 1B

TIMING LIMITS

The table of timing values shows either a

minimum or a maximum limit for each param-
eter. Input requirements are specified from
the external system point of view. Thus, ad-
dress setup time is shown as a minimum
since the system must supply at least that
much time (even though most devices do not
require it). Onthe other hand, responses from
the memory are specified from the device
point of view. Thus, the access time is shown
as a maximum since the device never pro-
vides data later than that time.

MOTOROLA FAST SRAM

MCM6705A
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READ CYCLE 1 (See Note 8)

]

tAvav

X

A (ADDRESS) ><
1AXQX {
Q (DATA OUT) PREVIOUS DATA VALID }k ><><><><><><><><><><><>< >ﬁ DATA VALID
! tavav i
READ CYCLE 2 (See Note 9)
tavav |
A (ADDRESS) >< >\<
- | tELQV
E (CHIP ENABLE) S\ 7E
— tenoz
tELQX I
G (OUTPUT ENABLE) \( 7'{
ooy | tgHQZ
1GLaX
Q (DATAOUT) HiGh-Z ><><><><>< DATA VALID )M-
tavav
MCM6705A MOTOROLA FAST SRAM
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WRITE CYCLE 1 (W Controlled, See Notes 1, 2, and 3)

MCM6705A-10 MCM6705A-12

Parameter Symbol Min Max Min Max Unit | Notes
Write Cycle Time tAVAV 10 — 12 — ns 4
Address Setup Time tAVWL 0 - 0 —_ ns
Address Valid to End of Write tAVWH 9 — 10 —_ ns
Write Pulse Width TWLWH, 9 - 10 —_ ns

tWLEH

Data Valid to End of Write tDVWH 5 — 6 — ns
Data Hold Time tWHDX 0 - 0 —_ ns
Write Low to Data High-Z twLQz 0 5 0 6 ns |56,7
Write High to Output Active tWwHQX 3 - 3 — ns |5,6,7
Write Recovery Time . tWHAX 0 — 0 — ns

NOTES: _ o
1. A write occurs during the overlap of E low and W low.

2. Product sensitivites to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus
contention conditions during read and write cycles.

3. Ef is represented by E in this table. E2 would require a transition opposite of E1.
4. All write cycle timings are referenced from the last valid address to the first transitioning address.
5. Transition is measured 200 mV from steady-state voltage with load of Figure 1B.
6. Parameter is sampled and not 100% tested.
7. Atany given voltage and temperature, tyy| Qz max is < tyyHqQx min both for a given device and from device to device.
WRITE CYCLE 1
tavav
A (ADDRESS) >< ){
tAVWH IWHAX
E (CHIP ENABLE) \ 7|Z
WLEH 1
TWLWH
W (WRITE ENABLE) \R 7[
tavwL |
I DVWH tWHDX
twLaz —|‘—’
Q (DATA OUT) HIGH-Z <XXX HIGH-Z
twHax
MOTOROLA FAST SRAM MCM6705A
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WRITE CYCLE 2 (E Controlled, See Notes 1, 2, and 3)

MCM6705A-10 MCM6705A~12
Parameter Symbol Min Max Min Max Unit | Notes

Write Cycle Time tAvAV 10 — 12 — ns 4
Address Setup Time tAVEL 0 — 0 —_ ns

Address Valid to End of Write tAVEH 9 — 10 — ns

Chip Enable to End of Write tELWH: 8 — 9 — ns 5,6

ELEH

Data Valid to End of Write tDVEH 5 _ 6 - ns

Data Hold Time tEHDX 0 - 0 -— ns

Write Recovery Time tEHAX 0 —_ 0 - ns

NOTES:
1. A write occurs during the overlap of E low and W low.
2. Product sensitivites to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus
contention conditions during read and write cycles.
3. ET is represented by E in this table. E2 would require a transition opposite of ET.
4. All write cycle timing is referenced from the last valid address to the first transitioning address.
5. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition.
6. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition.

WRITE CYCLE 2
tavav
A (ADDRESS) >< ><
1AVEH
~ \ {ELEH /
E (CHIP ENABLE) N 7
tAVEL tELWH {EHAX
W (WRITE ENABLE) \ 74
I tDVEH +— tEHDX
D (DATAIN) DATA VALID ><

Q (DATA OUT) HIGH-Z

ORDERING INFORMATION
(Order by Full Part Number)

Motorola Memory Prefix JM i L Shipping Method (R2 = Tape and Reel, Blank = Rails)
Part Number Speed (10 =10 ns, 12 = 12 ns)

Package (J = 300 mil SOJ)

Full Rart Numbers — MCM6705AJ10 MCM6705AJ10R2
MCM6705AJ12 MCM6705AJ12R2

MCM6705A MOTOROLA FAST SRAM
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

32K x 8 Bit Static Random
The MCMB6706A is a 262,144 bit static random access memory organized as
32,768 words of 8 bits, fabricated using high performance silicon-gate BICMOS
technology. Static design eliminates the need for external clocks or timing 1 ;O%AN‘I:IIEI;%E
strobes. = ) i CASE 810B-03
Output enable (G) is a special control feature that provides increased system
flexibility and eliminates bus contention problems.
The MCM6706A is available in a 300 mil, 28-lead surface—-mount SOJ
package. PIN ASSIGNMENT
e Single 5.0 V £ 10% Power Supply
o Fully Static — No Clock or Timing Strobes Necessary AMa[l 1 @ 28 1 Ve
o All Inputs and Outputs Are TTL Compatible At2[] » I W
e Three State Outputs
e Fast Access Times: MCM6706A-8 = 8 ns Arll 3 26 {1 A13
MCM6706A-10 = 10 ns A6 4 25 [1 A8
MCM6706A-12=12ns . : sl 5 24 [1 A9
Al 6 23 1 A1l
A3l 7 2[G
A2l g 21 1 A10
—P] - Mis  apE
A : A0} 10 19 [] bQ7
A = e Daofl 44 18 [J DQ6
A%L%‘RO}N?«‘ 3 x«MEl(\gSG A pQ1l 1o 17 p DO5
A—L3—{DECODER| * | 155, s coLuug) Da2 13 161004
3= Vssl] 14 15 [1 pas
A
A
L L PIN NAMES
DQo ——"-{2— COLUMN I/0 0
. o] INPUT COLUMN DECODER O Address Input
. doaa |l ITITIHIHmIrmm |l W Wm_e Enable
*| CONTROL N Chip Enable
pa7 k_ Output Enable
b DQo-DQ7........ Data Input/Output
AAAAAAA VG cvvvvnnns +5.0 V Power Supply
VBS tviiiiiiiiiiiiiiiias Ground
E
u
: 3
REV 6
5/95
MOTOROLA FAST SRAM MCM6706A
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TRUTH TABLE (X = Don’t Care)

E G w Mode VO Pin Cycle
H X X Not Selected High-Z —_
L H H Read High-Z —
L L H Read Dout Read Cycle
L X L Write Din Write Cycle
ABSOLUTE MAXIMUM RATINGS (See Note)
Rating Symbol Value Unit This device contains circuitry to protect the
inputs against damage due to high static volt-
Power Supply Voltage Vee -05t0+7.0 \ ages or electric fields; however, it is advised
" " — that normal precautions be taken to avoid appli-
Vog:g:pl:l\ellgtge toVss for Any Pin Vin: Vout [-05toVee+05 | Vv cation of any voltage higher than maximum
rated voltages to this high-impedance circuit.
Output Current lout +30 mA This BiICMOS memory circuit has been de-
— signed to meet the dc and ac specifications
Power Dissipation Pp 20 w shgown in the tables, after merma,l)equilibrium
Temperature Under Bias Thias ~10to+85 °C has been established. The circuit is in a test
- - socket or mounted on a printed circuit board
Operating Temperature Ta Oto+70 C andtransverse air flow of at least 500 linear feet
Storage Temperature — Plastic Tstg —-55t0+125 °C per minute is maintained.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0V £10%, TA = 0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vee 4.5 5.0 55 \"
Input High Voltage VIH 22 — Vce +0.3* V'
Input Low Voltage ViL -0.5* — 0.8 \'%
*V)H (max) = Vg + 0.3 V dc; V4 (max) = Vo + 2.0 V ac (pulse width < 2.0 ns) or | < 30.0 mA.
**V|L (min) =- 0.5 V dc @ 30.0 mA; V) (min) = - 2.0 V ac (pulse width < 2.0 ns) or | < 30.0 mA.
DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vin = 0 to Vcg) lkg(1) — +1.0 pA
Output Leakage Current (E = V| or G = V|, Vout = 0 to Vgg) likg(O) — +1.0 nA
Output High Voltage (IpH = — 4.0 mA) VOH 2.4 — Vv
Output Low Voltage (IoL = + 8.0 mA) VoL — 04 \'
POWER SUPPLY CURRENTS
Parameter Symbol | 6706A-8 | 6706A-10 | 6706A-12 | Unit | Notes
AC Active Supply Current (loyt = 0 mA, Voc = max, f = fmax) lcca 195 185 175 mA [1,2,3
AC Standby Current (E = V|1, VoG = max, f = fmax) IsB1 130 120 115 mA [1,2,8
CMOS Standby Current (VoG = max, =0 MHz, E2Vgg - 0.2V, IsB2 50 50 50 mA
Vin<Vss, or2Vgc—-0.2V)
NOTES:
1. Reference AC Operating Conditions and Characteristics for input and timing (ViH/V|L, t/tf, pulse level 0t0 3.0 V, V|4 = 3.0 V).
2. All addresses transition simultaneously low (LSB) and then high (MSB).
3. Data states are all zero.
MCM6706A MOTOROLA FAST SRAM
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CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested)

Parameter Symbol Max Unit
Address Input Capacitance Cin 5 pF
Control Pin Input Capacitance (E, G, W) Cin 6 pF
1/0 Capacitance Cout 6 pF

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0 V+10%, TA = 0 to + 70°C, Unless Otherwise Noted)

Input Timing Measurement Reference Level ............... 1.5V Output Timing Measurement Reference Level ............. 1.5V
InputPulselLevels ..........ccoiviiiiiiiiiiiinn, 0to3.0V Outputload .......covviviiiiiiiiiiiiiieenens See Figure 1A
Input Rise/Fall Time ............cooiiiiiiiiiiiiiiain, 2ns
READ CYCLE (See Notes 1 and 2)
MCM6706A-8 | MCM6706A-10 | MCM6706A-12
Parameter Symbol Min Max Min Max Min Max Unit | Notes
Read Cycle Time tAvAV 8 — 10 — 12 — ns 3
Address Access Time tavaQv — 8 — 10 — 12 ns
Chip Enable Access Time teLqQv — 8 — 10 — 12 ns
Output Enable Access Time tgLQv — 4 — 5 — 6 ns
Output Hold from Address Change taxaQx 3 — 3 — 3 — ns
Chip Enable Low to Output Active tELQx 1 — 1 — 1 — ns |4,56
Chip Enable High to Output High-Z tEHQZ 0 45 0 5 0 6 ns |4,56
Output Enable Low to Output Active taLax 0 —_ 0 —_ 0 —_ ns |4,586
Output Enable High to Output High-Z tGHQZ 0 4 0 5 0 6 ns |4,56

NOTES:
1. Wis high for read cycle.

2. Product sensitivites to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus
contention conditions during read and write cycles.

Hw

device to device.

o~NO O

AC TEST LOADS

RL=50Q

Figure 1A

OUTPUT
255 Q

. Transition is measured 200 mV from steady-state voltage with load of Figure 1B.
. This parameter is sampled and not 100% tested.

. Device is continuously selected (E = V), G = V), ).

. Addresses valid prior to or coincident with E going low.

Figure 1B

All read cycle timing is referenced from the last valid address to the first transitioning address.
At any given voltage and temperature, teHQz max < tg| qx min, and tgHQZ Max <tgLqQx min, both for a given device and from

TIMING LIMITS

The table of timing values shows either a
minimum or a maximum limit for each param-
eter. Input requirements are specified from
the external system point of view. Thus, ad-
dress setup time is shown as a minimum
since the system must supply at least that
much time (even though most devices do not
require it). On the other hand, responses from
the memory are specified from the device
point of view. Thus, the access time is shown
as a maximum since the device never pro-
vides data later than that time.

MOTOROLA FAST SRAM

MCM6706A
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READ CYCLE 1 (See Note 7)

tavav
A (ADDRESS) >< >k

tAxQx |
Q (DATAOUT) PREVIOUS DATA VALID >‘<><><><><><><><><><><><>< *jATAVALID
! tavav 1
READ CYCLE 2 (See Note 8)

tavav

) | s
—_— teLav
E (CHIP ENABLE) SR 7'{
— {EHQZ

'ELOX
G (OUTPUT ENABLE) X( 7[‘
- [ lGHaz
aLax GLQV
Q (DATA OUT) >< DATA VALID >—
tavav
MCM6706A MOTOROLA FAST SRAM
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

MCM6706A-8 | MCM6706A-10 | MCM6706A~12

Parameter Symbol Min Max Min Max Min Max Unit | Notes
Write Cycle Time tavav 8 —_ 10 —_ 12 - ns 3
Address Setup Time tAVWL 0 — 0 — 0 — ns
Address Valid to End of Write tAVWH 8 — 9 — 10 — ns
Write Pulse Width tWLWH, 8 —_ 9 — 10 — ns

tWLEH

Data Valid to End of Write tDVWH 4 — 5 — 6 — ns
Data Hold Time tWHDX 0 — 0 — 0 — ns
Write Low to Data High-Z twLQz 0 4 0 5 0 6 ns |4,56
Wirte High to Output Active twHQX 3 — 3 — 3 — ns 4,5,6
Write Recovery Time tWHAX 0 — 0 - 0 - ns

NOTES:
1. A write occurs during the overlap of E low and W low.
2. Product sensitivites to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus
contention conditions during read and write cycles.
. All write cycle timings are referenced from the last valid address to the first transitioning address.
. Transition is measured 200 mV from steady-state voltage with load of Figure 1B.
. Parameter is sampled and not 100% tested.
. At any given voltage and temperature, twi gz max is < tyyHQx min both for a given device and from device to device.

oo hs W

WRITE CYCLE 1
tAvAv
A (ADDRESS) >< ><
tAVWH WHAX
E (CHIP ENABLE) \
tWLEH 1
\ tWiLwH /
W (WRITE ENABLE) R 7
tavwL

| IDVWH +— tWHDX

twiLaz _I"~—’

Q (DATAOUT) HIGH-Z <XZX HIGH-Z XXX>_

twHax

MOTOROLA FAST SRAM MCM6706A
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

MCM6706A-8 | MCM6706A-10 | MCM6706A-12
Parameter Symbol Min Max Min Max Min Max Unit | Notes

Write Cycle Time tAVAV 8 — 10 — 12 —_ ns 3
Address Setup Time tAVEL 0 — 0 —_ 0 —_ ns

Address Valid to End of Write tAVEH 8 — 9 - 10 — ns

Chip Enable to End of Write tELWH: 7 — 8 - 9 - ns 4,5

tELEH

Data Valid to End of Write tDVEH 4 - 5 —_ - ns

Data Hold Time . tEHDX 0 —_ 0 —_ 0 — ns

Write Recovery Time tEHAX 0 — 0 —_ 0 - ns

NOTES: ’
- 1. A write occurs during the overtap of E low and W low.
2. Product sensitivites to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus
contention conditions during read and write cycles.
3. All write cycle timing is referenced from the last valid address to the first transitioning address.
4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition.
5. I E goes high coincident with or before W goes high, the output will remain in a high impedance condition.

WRITE CYCLE 2
tavav
A (ADDRESS) >< ><
TAVEH —"
E (CHIP ENABLE) 5( 7[
- TAVEL TELWH 1EHAX
W (WRITE ENABLE) \ 7[
f 1DVEH —>— 1EHDX
D (OATAI) DATAVALID %OQQOO
Q (DATA OUT) HIGH 2
ORDERING INFORMATION

(Order by Full Part Number)

Motorola Memory Prefix JM L Shipping Method (R2 = Tape and Reel, Blank = Rails)
Part Number Speed (8=8ns, 10 =10ns, 12=12ns)

Package (J = 300 mil SOJ)

Full Part Numbers — MCM6706AJ8 MCM6706AJ8R2
MCM6706AJ10 MCM6706AJ10R2
MCM6706AJ12 MCM6706AJ12R2

MCM6706A MOTOROLA FAST SRAM
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

32K x 8 Bit Static Random
Access Memory
The MCM6706AR is a 262,144 bit static random access memory organized as
32,768 words of 8 bits, fabricated using high performance silicon-gate BICMOS J PACKAGE
technology. Static design eliminates the need for external clocks or timing gg%g'g}:_%"z
strobes. _
Output enable (G) is a special control feature that provides increased system
flexibility and eliminates bus contention problems.
The MCM6706AR meets JEDEC standards and is available in a revolutionary PIN ASSIGNMENT
pinout 300 mil, 32-lead surface-mount SOJ package.
¢ Single 5.0 V + 10% Power Supply e Afl 1o a2 [ NC
o Fully Static — No Clock or Timing Strobes Necessary SRR Al 2 31 [1 A4
e All Inputs and Outputs Are TTL Compatible Al 3 a0 [1 A13
e Three State Outputs o A3l ] At2
o Fast Access Times: MCM6706AR-6 = 6 ns Sl T mh4 A/
MCM6706AR-7=7ns .~ . 0«7 ool Ell s 280G
MCM6706AR-8=8ns - RS Qo[ g 27 [I DQ7
* Center Power and I/O Pins for Reduced Noise - . - o paid 7 26 [1 DO6
BLOCKDIAGRAM BN, Vel 25 [} Vss
A Vp—— e Vssll 9 24 [1 Vee
. SRR e pa2l 10 23 [ DOS
A s T e
Jdooe s R DQ3 DQ4
A—L3 Sh T e WEﬁ 22;A11
o ol e T 12
A = T =% MEMORY 2
A —P3— Row:| 23 MATRIX A4l 13 20 [J At0
DECODER| o | 512ROWSx64x8 As] 14 19 ] A9
A —3— . COLUMNS a6l 1
A D d 15 18 !
NC
A D A7l 16 17
n —3
I I
bao — COLUMN 110 : PIN NAMES
. INPUT COLUMN DECODER °
: oaa | T T || [A-AM L - Address
contRoOLl A AN A AN || W Write Enable
............. Chip Enable
DQ7 A AAAAA e Output Enable
........ Data Input/Output
+ 5V Power Supply
o T fVss eee Ground
E—/ 20— VW t 1 |  INC........ No Connection
w
G I o
5/95
MOTOROLA FAST SRAM MCM6706AR
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TRUTH TABLE

E G w Mode /O Pin Cycle

H X X Not Selected High-Z —

L H H Read High-Z —

L L H Read Dout Read Cycle
L X L Write Din Write Cycle

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit This device contains circuitry to protect the

inputs against damage due to high static volt-

Power Supply Voltage Vece -05t0+7.0 v ages or electric fields; however, it is advised
Voltage Relative to Vgg for Any Pin Vin, Vout | -05toVcc+05 | V thatnormal precautions be taken to avoid appli-

cation of any voltage higher than maximum
rated voltages to this high-impedance circuit.
Output Current lout +30 mA This BICMOS memory circuit has been de-
signed to meet the dc and ac specifications
shown in the tables, after thermal equilibrium
Temperature Under Bias Tbias -10to+85 °C has been established. The circuit is in a test
socket or mounted on a printed circuit board
and transverse air flow of atleast 500 linear feet
Storage Temperature — Plastic Tstg -5510+ 125 °C per minute is maintained.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device reliability.

Except Voo

Power Dissipation Pp 2.0 w

Operating Temperature TA 0to+70 °C

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0V £10%, Ta = 0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

) Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vece 45 5.0 5.5 \
Input High Voltage VIH 22 —_ Vee +0.3* Vv
Input Low Voltage ViL -0.5" - 0.8 \Y

*VIH (max) = Vce + 0.3 V dc; VIH (max) = Voo + 2.0 V ac (pulse width < 2.0 ns) or | <30.0 mA.
** VL (min) == 0.5 V dc @ 30.0 mA; V|| (min) =—2.0 V ac (pulse width < 2.0 ns) or | < 30.0 mA.

DC CHARACTERISTICS

Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vin =0 to Vog) likg(1) —_ +1.0 pA
Output Leakage Current (E = V|4 or G = V|H, Vout = 0 to Vo) likg(0) — +1.0 pA
Output High Voltage (IoH = - 4.0 mA) VoH 2.4 — Vv
Output Low Voltage (Io = + 8.0 mA) VoL — 0.4 \
POWER SUPPLY CURRENTS
Parameter Symbol -6 -7 -8 Unit Notes
AC Active Supply Current (loyt = 0 mA, Vo = max, f=fmax) lcca 235 225 215 mA 1,2,3
AC Standby Current (E = V|, VGG = max, f = fmax) IsB1 95 85 75 mA 1,2,3
CMOS Standby Current (Vo = max, f= 0 MHz, IsB2 20 20 20 mA
E>Vcc—-0.2V,VinsVgg, or2Vgg—-0.2V)
NOTES:

1. Reference AC Operating Conditions and Characteristics for input and timing (V|4/V|L, t/tf, pulse level 0t0 3.0 V, V| =3.0 V).
2. All addresses transition simultaneously low (LSB) and then high (MSB).
3. Data states are all zero.

MCM6706AR MOTOROLA FAST SRAM
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CAPACITANCE (f= 1.0 MHz, dV = 3.0 V, Tp = 25°C, Periodically Sampled Rather Than 100% Tested)

Parameter Symbol Max Unit
Address Input Capacitance Cin 5 pF
Control Pin Input Capacitance (E, G, W) Cin 6 pF
1/0 Capacitance Cout 6 pF

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0V£10%, TA =0 to + 70°C, Unless Otherwise Noted)

Input Timing Measurement Reference Level ............... 15V Output Timing Measurement Reference Level
Input Pulse Levels .... Oto3.0V Outputload ......vvviei e See Figure 1A
Input Rise/Fall Time ......oiriniiiiii i 2ns
READ CYCLE (See Notes 1 and 2)
-6 -7 -8
Parameter Symbol Min Max | - Min Max Min Max Unit Notes
Read Cycle Time tavav 6 — 7 — 8 — ns 3
Address Access Time tavav — 6 - 7 — 8 ns
Chip Enable Access Time teLQv — 6 — 7 — 8 ns
Output Enable Access Time taLQv - 4 — 4 — 4 ns
Output Hold from Address Change tAxQXx 25 — 25 — 25 — ns
Chip Enable Low to Output Active tELQX 3 — 3 — 3 — ns 4,56
Chip Enable High to Output High-Z tEHQZ 0 3 0 3.5 0 3.5 ns 4,5,6
Output Enable Low to Output Active taLQx 0 — 0 — 0 — ns 4,5,6
Output Enable High to Output High-Z tGHQZ 0 3 0 3.5 0 3.5 ns 4,5,6

NOTES:
1. Wis high for read cycle.
2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus
contention conditions during read and write cycles.

3. All read cycle timing is referenced from the last valid address to the first transitioning address.
4. At any given voltage and temperature, tEHQZz max < tg qQx min, and tgHQZ max < tgLqx min, both for a given device and from
device to device.
5. Transition is measured 200 mV from steady-state voltage with load of Figure 1B.
6. This parameter is sampled and not 100% tested.
7. Device is continuously selected (E = V., G = V|L).
8. Addresses valid prior to or coincident with E going low.
AC TEST LOADS TIMING LIMITS
The table of timing values shows either a
5V minimum or a maximum limit for each param-
eter. Input requirements are specified from
OUTPUT 480Q the external system point of view. Thus, ad-
OUTPUT dress setup time is shown as a minimum
2550 since the system must supply at least that
5pF much time (even though most devices do not
require it). On the other hand, responses from
L the memory are specified from the device
- point of view. Thus, the access time is shown
as a maximum since the device never pro-
Figure 1A Figure 1B vides data later than that time.
MOTOROLA FAST SRAM MCM6706AR
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READ CYCLE 1 (See Note 7)

tavav
A (ADDRESS) >< >k

tAXQX

|
Q (DATA OUT) PREVIOUS DATA VALID ¥>O<><><><><><><><><><><>l< DATA VALID

READ CYCLE 2 (See Note 8)

tavav
~ ? A (ADDRESS) X >k

I tELav
E (CHIP ENABLE) 5( 7|Z

I tEHQZ

tELax .
G (OUTPUT ENABLE) X( 7"
. | tGHQz
toLx GLQV -
Q (DATA OUT) ><><><><>< DATA VALID V.
tavav
MCM6706AR MOTOROLA FAST SRAM
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

MCM6706AR-6 | MCM6706AR-7 | MCM6706AR-8

Parameter Symbol Min Max Min Max Min Max Unit Notes
Write Cycle Time tAvav 6 — 7 — 8 — ns 3
Address Setup Time tAvwL 0 — 0 - 0 — ns
Address Valid to End of Write tAVWH 6 — 7 — 8 — ns
Write Pulse Width WLWH, 6 — 7 — 8 — ns

tWLEH

Data Valid to End of Write . tDVWH 3 — 35 — 35 —_ ns
Data Hold Time tWHDX 0 - 0 — 0 — ns
Write Low to Data High-Z twLaz 0 3.5 0 3.5 0 35 ns 4,5,6
Write High to Output Active twHQX 3 — 3 - 3 — ns 4,5,6
Write Recovery Time tWHAX 0 — 0 — 0 - ns

NOTES:
1. A write occurs during the overlap of E low and W low.
2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus
contention conditions during read and write cycles.
. All write cycle timings are referenced from the last valid address to the first transitioning address.
. Transition is measured 200 mV from steady-state voltage with load of Figure 1B.
. Parameter is sampled and not 100% tested.
At any given voltage and temperature, ty z max is < tyHQx min both for a given device and from device to device.

oo AW

WRITE CYCLE 1
tavav
A (ADDRESS) >< ><
TAVWH tWHAX
E (CHIP ENABLE) \
tWLEH 1
tWLWH
W (WRITE ENABLE) 3\ 7
Fe—— tAvWL —J

I tDVWH +— WHDX
oo SXXXXXKRIITKIIH e KXXKKK

twiLaz “4‘—_’

Q (DATA OUT) HIGH-Z HIGH-Z

tWHaX

MOTOROLA FAST SRAM MCM6706AR
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

MCM6706AR-6 MCM6706AR-7 MCM6706AR-8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Write Cycle Time tAVAV 6 — 7 — 8 — ns 3
Address Setup Time tAVEL 0 — 0 — 0 - ns
Address Valid to End of Write tAVEH 6 — 7 — 8 — ns
Chip Enable to End of Write tELWH, 5 —_ 6 — 6 - ns 4,5
ELEH
Data Valid to End of Write tDVEH 3 — 35 — 35 — ns
Data Hold Time tEHDX 0 — 0 —_ 0 — ns
Write Recovery Time tEHAX 0 — 0 —_ 0 - ns

NOTES:
1. A write occurs during the overlap of E low and W low.
2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus
contention conditions during read and write cycles.
3. All write cycle timing is referenced from the last valid address to the first transitioning address.
4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition.
5. I E goes high coincident with or before W goes high, the output will remain in a high impedance condition.

WRITE CYCLE 2
tavav
A (ADDRESS) >< ><
{AVEH N p— e
E (CHIP ENABLE) N A
{AVEL tELWH tEHAX

W (WRITE ENABLE) \ 7(

I 1DVEH t— EHDX

Q PATAOUT) HIGH-Z

ORDERING INFORMATION
(Order by Full Part Number)

ﬁM 6706AR XX
Motorola Memory Prefix —l_— Shipping Method (R2 = Tape and Reel, Blank = Rails)

Part Number Speed (6=6ns,7=7ns,8=8ns)

Package (J = 300 mil SOJ)

Full Part Numbers — MCM6706ARJ6 MCM6706ARJ7 MCM6706ARJ8
MCM6706ARJER2 MCM6706ARJ7R2  MCM6706ARJ8R2

MCM6706AR MOTOROLA FAST SRAM
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Product Preview
32K x 8 Bit Static Random
Access Memory
28
The MCM6706B is a 262,144 bit static random access memory organized as 1 J PACKAGE
32,768 words of 8 bits, fabricated using high performance silicon-gate BICMOS chEM;:DSB‘zgs
technology. Static design eliminates the need for external clocks or timing
strobes.
Output enable (G) is a special control feature that provides increased system
flexibility and eliminates bus contention problems.
The MCM6706B is available in a 300 mil, 28-lead surface-mount SOJ PIN ASSIGNMENT
package. All 1o 28 {1 Voo
e Single 5.0 V £ 10% Power Supply Al ik
* Fully Static — No Clock or Timing Strobes Necessary 2 z
o All Inputs and Outputs Are TTL Compatible All 3 %A
o Three State Outputs All 4 s0A°
e Fast Access Times: MCM6706B-8 = 8 ns Al s u A
MCM6706B-10 = 10 ns Al A
MCM6706B-12 = 12 ns 6 3
Al 7 2[G
All 8 21PA
BLOCK DIAGRAM _
All 9 20PE
A= All 10 19 1 b
AP paf 1 18 1 DQ
A D pal] 12 170 ba
A—L3=| now | ¢ | MEMORYMATRIX all 13 16 [ DQ
aA—3—| pecooen| (256 ROWS Vs  1sfioa
128 x 8 COLUMNS)
A=
A3
A—-k PIN NAMES
1 | Address Input
DQo ——-o-k— COLUMN I/0 e | @ [ W Wrife Enable
. INPUT COLUMN DECODER e I N E. Chip Enable
: o DATA .. Output Enable
*| CONTROL DQO-DQ7........ Data Input/Output
pa7 {z_ Veg vovveenns +5.0 V Power Supply
] A oA A VS tiiiiiiiiiiiiiiiaas Ground
E
W
¢ =

This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice.

4/95

MOTOROLA FAST SRAM MCM6706B
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TRUTH TABLE (X = Don't Care)

E G w Mode /O Pin Cycle
H X X Not Selected High-Z —
L H H Read High-Z —
L L H Read Dout Read Cycle
L X L Write Din Write Cycle
ABSOLUTE MAXIMUM RATINGS (See Note)
Rating Symbol Value Unit This device contains circuitry to protect the
inputs against damage due to high static volt-
Power Supply Voltage Vee -05t0+7.0 \ ages or electric fields; however, it is advised
" : ) that normal precautions be taken to avoid appli-
Voltage Relative to Vgg for Any Pin Vin, Vi ~-05toVec+05 | V
Exgept Voo ss Y in: Yout cc cation of any voltage higher than maximum
rated voltages to this high-impedance circuit.
Output Current lout +30 mA This BICMOS memory circuit has been de-
— signed to meet the dc and ac specifications
Power Dissipation Pp 20 w shown in the tables, after thermal equilibrium
Temperature Under Bias Tbias -10to + 85 °C has been established. The circuit is in a test
- . socket or mounted on a printed circuit board
Operating Temperature TA 0to+70 c and transverse air flow of at least 500 linear feet
Storage Temperature — Plastic Tetg —55t0 +125 °C per minute is maintained.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING  CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vce =5.0V£10%, TA = 0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vce 4.5 5.0 5.5 \
Input High Voltage VIH 22 — Vce +0.3* v
Input Low Voltage ViL -0.5"* — 0.8 \'%
*V|H (max) = Vge + 0.3 Vde; ViH (max) = Vo + 2.0 V ac (pulse width < 2.0 ns) or | < 30.0 mA.
** VL (min) == 0.5V dc @ 30.0 mA; V| (min) =—2.0 V ac (pulse width < 2.0 ns) or | < 30.0 mA.
DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vin = 0 to Vgg) likg(l) —_ +1.0 pA
Output Leakage Current (E = V|4 or G = V|4, Voyt = 0 to Vgg) llkg(0) — +1.0 pA
Output High Voltage (IoH = — 4.0 mA) VOH 24 — \
Output Low Voltage (Ip = + 8.0 mA) VoL — 0.4 \
POWER SUPPLY CURRENTS
Parameter Symbol 6706B-8 6706B-10 6706B-12 Unit | Notes
AC Active Supply Current lcca 195 185 175 mA |1,2,3
(lout =0 MA, Vo = max, f = fmax)
AC Standby Current (E = V|4, VoG = max, f = fmax) IsB1 75 70 65 mA 11,2,3
CMOS Standby Current (Vg = max, f= 0 MHz, IsB2 20 20 20 mA
E2Vcc-0.2V,VipsVgg, or2Vgg-0.2V)
NOTES: '
1. Reference AC Operating Conditions and Characteristics for input and timing (VjH/V|L, t/tf, pulse level 0to 3 V, V| =3 V).
2. All addresses transition simultaneously low (LSB) and then high (MSB).
3. Data states are all zero.
MCM6706B MOTOROLA FAST SRAM
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CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Tp = 25°C, Periodically Sampled Rather Than 100% Tested)

Parameter Symbol Max Unit
Address Input Capacitance Cin 5 pF
Control Pin Input Capacitance (E, G, W) Cin 6 pF
1/0 Capacitance Cout 6 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vce =5.0V£10%, Tp =0 to + 70°C, Unless Otherwise Noted)
Input Timing Measurement Reference Level ............... 15V Output Timing Measurement Reference Level ............. 15V
Input Pulse Levels ................. 0to3.0V Outputload ........ovviiiiiiiiiiii e, See Figure 1A
Input Rise/Fall TIMe .. .vvneii e e e 2ns
READ CYCLE (See Notes 1 and 2)
MCM6706B-8 | MCM6706B-10 | MCM6706B-12
Parameter Symbol Min Max Min Max Min Max Unit | Notes
Read Cycle Time tAVAV 8 — 10 —_ 12 —_ ns 3
Address Access Time tavQv — 8 — 10 — 12 ns
Chip Enable Access Time teLQv — 8 — 10 — 12 ns
Output Enable Access Time taLQv — 4 — 5 — 6 ns
Output Hold from Address Change tAxQx 3 — 3 — 3 — ns
Chip Enable Low to Output Active teLax 1 —_ 1 —_ 1 —_ ns | 4,56
Chip Enable High to Output High~-Z tEHQZ 0 45 0 5 0 6 ns | 4,56
Output Enable Low to Output Active tGLQX 0 — 0 - 0 —_ ns | 4,56
Output Enable High to Output High-Z tGHQZ 0 4 0 5 0 6 ns | 4,56

NOTES:
. Wis high for read cycle.

ey

2. Product sensitivites to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus

contention conditions during read and write cycles.
3.
4
device to device.
This parameter is sampled and not 100% tested.

Device is continuously selected (E = Vi, G = V|L).
Addresses valid prior to or coincident with E going low.

o No o

AC TEST LOADS

OUTPUT
255Q

RL=50Q

Figure 1A

Transition is measured 200 mV from steady-state voltage with load of Figure 1B.

5V

480 Q

5pF

Figure 1B

All read cycle timing is referenced from the last valid address to the first transitioning address.
. At any given voltage and temperature, teHQz max <tgqQx min, and tgHQZz max <tgLQx min, both for a given device and from

TIMING LIMITS

The table of timing values shows either a
minimum or a maximum limit for each param-
eter. Input requirements are specified from
the external system point of view. Thus, ad-
dress setup time is shown as a minimum
since the system must supply at least that
much time (even though most devices do not
requireit). On the other hand, responses from
the memory are specified from the device
point of view. Thus, the access time is shown
as a maximum since the device never pro-
vides data later than that time.

MOTOROLA FAST SRAM

MCM6706B
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READ CYCLE 1 (See Note 7)

1AVAV

X

A (ADDRESS) ><
tAXQX !
Q (DATA OUT) PREVIOUS DATA VALID >‘<><><><><><><X><><X><X>ﬁ DATA VALID
! tavav 1
READ CYCLE 2 (See Note 8)
tAVAV ]
A (ADDRESS) )i >k
— tELQv
E (CHIP ENABLE) N 7E
— 'EHQZ
tELOX .
G (OUTPUT ENABLE) X( 7t
ey — tGHQZ
taLax
Q (DATA OUT) ><><><><>( DATA VALID )
tavav
MCM6706B MOTOROLA FAST SRAM
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

MCM6706B-8 | MCM6706B-10 | MCM6706B-12

Parameter Symbol Min Max Min Max Min Max Unit | Notes
Write Cycle Time tAVAV 8 — 10 — 12 — ns 3
Address Setup Time tAvWL (¢] — 0 — 0 — ns
Address Valid to End of Write tAVWH 8 — — 10 — ns
Write Pulse Width tWLWH: 8 — 9 — 10 — ns

tWLEH

Data Valid to End of Write tDVWH 4 — 5 — 6 — ns
Data Hold Time tWHDX 0 —_ 0 - 0 — ns
Write Low to Data High-Z twLaz 0 4 0 5 0 6 ns |4,56
Wirte High to Output Active twHQXx 3 - 3 — 3 — ns 4,5,6
Write Recovery Time tWHAX 0 —_ 0 —_ 0 — ns

NOTES:
1. A write occurs during the overlap of E low and W low.

2. Product sensitivites to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus

contention conditions during read and write cycles.
. All write cycle timings are referenced from the last valid address to the first transitioning address.
. Transition is measured 200 mV from steady—state voltage with load of Figure 1B.
. Parameter is sampled and not 100% tested.
. At any given voltage and temperature, ty Qz max is < tyHQx min both for a given device and from device to device.

oM hA W

WRITE CYCLE 1
tavay
A (ADDRESS) >< ){
tAVWH tWHAX
E (CHIP ENABLE) \
WLEH 1
\ tWLWH
W (WRITE ENABLE) \ 7[
tavwL

| tDVWH — tWHDX

twLaz _I‘_’

Q (DATA OUT) HIGH-Z HIGH-Z XXZ>_

twHax

MOTOROLA FAST SRAM MCM6706B
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

MCM6706B-8 | MCM6706B-10 | MCM6706B~12
Parameter Symbol Min Max Min Mai( Min Max Unit | Notes

Write Cycle Time tavAav 8 — 10 —_ 12 —_ ns 3
Address Setup Time tAVEL 0 — 0 — 0 - ns

Address Valid to End of Write tAVEH 8 — 9 — 10 — ns

Chip Enable to End of Write tELWH 7 — 8 — 9 - ns 4,5

tELEH

Data Valid to End of Write tDVEH 4 — — 6 - ns

Data Hold Time tEHDX 0 — 0 — 0 — ns

Wirite Recovery Time tEHAX 0 — 0 — 0 — ns

NOTES:
1. A write occurs during the overlap of E low and W low.
2. Product sensitivites to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus
contention conditions during read and write cycles.
3. All write cycle timing is referenced from the last valid address to the first transitioning address.
4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition.
5. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition.

WRITE CYCLE 2
tavav
A (ADDRESS) >< ><
tAVEH
-\ tELEH /
E (CHIP ENABLE) N 7
HAVEL tELWH {EHAX
W (WRITE ENABLE) \ 7F
f 1DVEH 1— tEHDX
D (DATAIN) DATA VALID %<><><>< >
Q (DATA OUT) HIGH 2
ORDERING INFORMATION

(Order by Full Part Number)

Motorola Memory Prefix ——MQ[M i L Shipping Method (R = Tape and Reel, Blank = Rails)
Part Number Speed (8=8ns,10=10ns, 12= 12 ns)

Package (J = 300 mil SOJ)

Full Part Numbers — MCM6706BJ8 MCM6706BJSR
MCM6706BJ10 MCM6706BJ10R
MCM6706BJ12 MCM6706BJ12R

MCM6706B MOTOROLA FAST SRAM
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Product Preview
32K x 8 Bit Static Random
Access Memory
J PACKAGE
The MCM6706BR is a 262,144 bit static random access memory organized as gg%lnsng-;?o‘lz
32,768 words of 8 bits, fabricated using high performance silicon—-gate BICMOS
technology. Static design eliminates the need for external clocks or timing
strobes. _
Output enable (G) is a special control feature that provides increased system PIN ASSIGNMENT
flexibility and eliminates bus contention problems.
The MCM6706BR meets JEDEC standards and is available in a revolutionary Afl 1o 32 [ NC
pinout 300 mil, 32-lead surface-mount SOJ package. Al 2 afla
e Single 5.0 V + 10% Power Supply Al 3 oA
o Fully Static — No Clock or Timing Strobes Necessary
 All Inputs and Outputs Are TTL Compatible f[ 4 2 A
o Three State Outputs Ell 5 281G
e Fast Access Times: MCM6706BR-6 = 6 ns paf s 27 1 DQ
MCM6706BR-7 = 7 ns naj] i
MCM6706BR-8 = 8 ns 7 %
o Center Power and /O Pins for Reduced Noise Veell 8 25 {] Vss
Vssl 9 24 1 Voo
BLOCK DIAGRAM oad 10 2 11 DQ
A’——lk Ve paf 11 22 [I bQ
A 3= e Voo Wil 12 0 [A
A 13— Al 13 200A
A D= MEMORY Al 14 19l A
A -——| 3_—_ ROW MATRIX
DECODER| & | 5t2ROWSx64x8 Al 15 18fA
A —3= i COLUMNS Al 16 17 I N
A —L3—
A —=
rn—T
| |
pQo —4 - 1 @ |AO-A14 ... Address
; COLUMN /0 b . Write Enable
: INPUT COLUMN DECODER — | B Chip Enable
hd c [:\lATIQOL Output Enable
ONTROL| AR /AR/R/R/AR/RX ||  |pao-baz............ Data Input/Output
°°7 AAR A A A g T
...................... No Connection

ol m
Ay

This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice.
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TRUTH TABLE

E G w Mode /O Pin Cycle

H X X Not Selected High-Z -

L H H Read High-Z -

L L H Read Dout Read Cycle
L X L Write Din Write Cycle

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit This device contains circuitry to protect the

inputs against damage due to high static volit-

Power Supply Voltage Vee -05t0+7.0 v ages or electric fields; however, it is advised

" " y — that normal precautions be taken to avoid appli-

Vollst)a(geepl:(:e/lgg/e 1o Vs for Any Pin Vin, Vout | -~05toVeg+05 |V cation of any voltage higher than maximum
rated voltages to this high-impedance circuit.

Output Current . lout +30 mA This BICMOS memory circuit has been de-

signed to meet the dc and ac specifications
shown in the tables, after thermal equilibrium
Temperature Under Bias Thias -10to +85 °C has been established. The circuit is in a test
- socket or mounted on a printed circuit board
and transverse air flow of atleast 500 linear feet
Storage Temperature — Plastic Tstg -5510+ 125 °C per minute is maintained.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device reliability.

Power Dissipation Pp 2.0 w

Operating Temperature TA Oto+70 °C

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0V+£10%, Ta = 0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vee 4.5 5.0 55 \
Input High Voltage VIH 22 - Vge +0.3* \Y
Input Low Voltage ViL -0.5" — 0.8 v
*VIH (max) = Vg + 0.3 V dc; V|H (max) = Voe + 2.0 V ac (pulse width < 2.0 ns) or | < 30.0 mA.
** VL (min) == 0.5V dc @ 30.0 mA; V| (min) =—2.0 V ac (pulse width < 2.0 ns) or | < 30.0 mA.
DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vin =0 to Vo) likg(t) —_ +1.0 pA
Output Leakage Current (E = V)4 or G = V|H, Vout = 0 to Vi) llkg(0) — +1.0 pA
Output High Voltage (IoH = — 4.0 mA) VOH 24 — \
Output Low Voltage (oL = + 8.0 mA) VoL — 0.4 \
POWER SUPPLY CURRENTS
Parameter Symbol -6 -7 -8 Unit | Notes
AC Active Supply Current (Igyt = 0 mA, Voo = max, f=1fmax) Icca 215 205 195 mA | 1,2,3
AC Standby Current (E = V|H, VGG = max, f = fmax) IsB1 95 85 75 mA | 1,23
CMOS Standby Current (Vo = max, f = 0 MHz, IsB2 20 20 20 mA
E2Vcc=-0.2V,VinsVgg, or2Vog-0.2V)
NOTES:

1. Reference AC Operating Conditions and Characteristics for input and timing (ViH/V|L, t/tf, puise level 0 to 3.0 V, V| = 3.0 V).
2. All addresses transition simultaneously low (LSB) and then high (MSB).
3. Data states are all zero.

MCM6706BR MOTOROLA FAST SRAM
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CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, T = 25°C, Periodically Sampled Rather Than 100% Tested)

Parameter Symbol Max Unit

Address Input Capacitance Cin 5 pF

Control Pin Input Capacitance (E, G, W) Cin 6 pF

1/O Capacitance Cout 6 pF

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0V£10%, Ta =0 to + 70°C, Unless Otherwise Noted) n

Input Timing Measurement Reference Level ............... 15V Output Timing Measurement Reference Level ............. 15V
Input Pulse Levels ...t 0to3.0V Outputload .........ocoviiiiiiiiiiiiiinn, See Figure 1A
Input Rise/Fall Time .............oooviiiiiiiiieiininnnn, 2ns

READ CYCLE (See Notes 1 and 2)

6706BR-6 6706BR-7 6706BR-8

Parameter Symbol | Min Max Min Max Min Max | Unit | Notes
Read Cycle Time tavav 6 — 7 — 8 — ns 3
Address Access Time tavav — 6 — 7 —_ 8 ns
Chip Enable Access Time teLQv — 6 - 7 - 8 ns
Output Enable Access Time taLaQv — 4 — 4 —_ 4 ns
Output Hold from Address Change tAxax 3 — 3 — 3 — ns
Chip Enable Low to Output Active tELQX 3 — 3 — 3 — ns 4,56
Chip Enable High to Output High-Z tEHQZ 0 3 0 3.5 0 3.5 ns 4,5,6
Output Enable Low to Output Active taLQx 0 — 0 — 0 — ns 4,5,6
Output Enable High to Output High-Z tGHQZ 0 3 0 3.5 0 35 ns 4,5,6

NOTES:
1. Wis high for read cycle.
2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus
contention conditions during read and write cycles.
All read cycle timing is referenced from the last valid address to the first transitioning address.
At any given voltage and temperature, teqQz max < tgL.Qx min, and tgHQZz max < tgLqx min, both for a given device and from
device to device.
Transition is measured 200 mV from steady-state voltage with load of Figure 1B.
This parameter is sampled and not 100% tested.
Device is continuously selected (E = V|, G = V).
Addresses valid prior to or coincident with E going low.

»w

o No o

AC TEST LOADS TIMING LIMITS

The table of timing values shows either a

minimum or a maximum limit for each param-

eter. Input requirements are specified from

480Q the external system point of view. Thus, ad-

OUTPUT dress setup time is shown as a minimum

2550 since the system must supply at least that

5pF much time (even though most devices do not

V=15V requireit). On the other hand, responses from

the memory are specified from the device

point of view. Thus, the access time is shown

as a maximum since the device never pro-
Figure 1A Figure 1B vides data later than that time.

5V

RL = 50Q

MOTOROLA FAST SRAM MCM6706BR
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READ CYCLE 1 (See Note 7)

TavaV >
A (ADDRESS) ( *
tAXQX '
Q (DATA OUT) PREVIOUS DATA VALID %XXXXXXXXXXW DATA VALID
tavav i
READ CYCLE 2 (See Note 8)
tavav >
A (ADDRESS) >< §k
[ teLQv
E (CHIP ENABLE) SR 71{ .
— tEHQZ
tELOX |
G (OUTPUT ENABLE) XR 7|Z
e I tGHQZ
tGLQX
Q (DATA OUT) ><><><><>< DATA VALID )
tavav
MCM6706BR MOTOROLA FAST SRAM
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

6706BR-6 6706BR-7 6706BR-8

Parameter Symbo!l | Min | Max | Min | Max | Min | Max | Unit | Notes
Write Cycle Time tAVAV 6 — 7 — 8 - ns 3
Address Setup Time tAVWL 0 — 0 — 0 — ns
Address Valid to End of Write tAVWH 6 —_ 7 - 8 —_ ns
Write Pulse Width tWLWH 6 — 7 — 8 — ns

tWLEH
Data Valid to End of Write tbvwH 3 —_ 3.5 — 3.5 — ns
Data Hold Time tWHDX 0 - — [¢] — ns
Write Low to Data High-Z twLaz 0 3.5 0 3.5 0 3.5 ns | 4,56
Wirite High to Output twHQX 3 - 3 — 3 — ns |4,56
Active
Write Recovery Time tWHAX 0 — 0 — 0 — ns
NOTES:

1. A write occurs during the overlap of E low and W low.

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus
contention conditions during read and write cycles.

. All write cycle timings are referenced from the last valid address to the first transitioning address.

. Transition is measured 200 mV from steady-state voltage with load of Figure 1B.

. Parameter is sampled and not 100% tested.

. At any given voltage and temperature, tyy| @z max is < tywHqQx min both for a given device and from device to device.

(22N B0 S )

WRITE CYCLE 1
tavav
A (ADDRESS) >< }{
tAVWH tWHAX
E (CHIP ENABLE) \
WLEH 1
WLWH
W (WRITE ENABLE) XK 7[
tavwL

I DVWH — tWHDX
owsan SOOOOOOOORIIK s KXHXKKX

twLaz —I‘—'

Q (DATAOUN) HIGH-Z HIGH-Z

tWHaX

MOTOROLA FAST SRAM MCM6706BR
2-31



WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

6706BR-6 6706BR-7 6706BR-8
Parameter Symbol | Min | Max | Min | Max | Min Max | Unit | Notes

Write Cycle Time tavav 6 - 7 - 8 —_ ns 3
Address Setup Time tAVEL 0 — 0 — 0 — ns

Address Valid to End of Write tAVEH 6 — 7 - 8 —_ ns

Chip Enable to End of Write tELWH, 5 — 6 — 6 —_ ns 4,5

tELEH

Data Valid to End of Write tDVEH 3 —_ 3.5 — 3.5 —_ ns

Data Hold Time tEHDX 0 — 0 — 0 — ns

Write Recovery Time tEHAX 0 — 0 — 0 — ns

NOTES: ’
1. A write occurs during the overlap of E low and W low.
2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus
contention conditions during read and write cycles.
3. All write cycle timing is referenced from the last valid address to the first transitioning address.
4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition.
5. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition.

WRITE CYCLE 2
YAV
A (ADDRESS) >< ><
tAVEH
\ tELEH
E (CHIP ENABLE) N 7—
AVEL tELWH 1EHAX
W (WRITE ENABLE) \ 7[
1DVEH I— tEHDX
D (DATAIN) DATA VALID ><>
Q (DATA OUT) HIGH-Z
ORDERING INFORMATION

(Order by Full Part Number)

MTM 6706BR ﬁf
Motorola Memory Prefix Shipping Method (R = Tape and Reel, Blank = Rails)

Part Number

Speed (6=6ns,7=7ns, 8=8ns)

Package (J = 300 mil SOJ)

Full Part Numbers — MCM6706BRJ6 MCM6706J7 MCM6706BRJ8
MCM6706BRJ6R MCM6706BRJ7R MCM6706BRJBR

MCM6706BR MOTOROLA FAST SRAM
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

MCM6706CR

Product Preview

32K x 8 Bit Static Random
Access Memory

The MCM6706CR is a 262,144 bit static random access memory organized

" JPACKAGE
300 MIL SOJ

as 32,768 words of 8 bits, fabricated using high performance silicon—gate BiC- CASE 857-02
MOS technology. Static design eliminates the need for external clocks or timing
strobes.
Output enable (G) is a special control feature that provides increased system PIN ASSIGNMENT
flexibility and eliminates bus contention problems.
The MCM6706CR meets JEDEC standards and is available in a revolutionary All 10 32 P NC
pinout 300 mil, 32-lead surface-mount SOJ package. All 2 st f1A
e Single 5.0 V £+ 10% Power Supply Al 3 % hA
e Fully Static — No Clock or Timing Strobes Necessary
« All Inputs and Outputs Are TTL Compatible fE 4 29 g f
o Three State Outputs E(l s 286G
e Fast Access Times: MCM6706CR-5 =5 ns Daf ¢ o7 [1 DQ
MCM6706CR-5.5=5.5ns paf 1 pQ
o Center Power and I/O Pins for Reduced Noise 7 %
veell s 25 {1 Vss
BLOCK DIAGRAM Vssl] 9 24 [ Vee
A naf 1o 23 | DQ
A —— Ve oot 200
[ VSS _ N
A —-[% Wi 12 a A
A T3= MEMORY All 13 20pA
A —P 3 Row | MATRIX Al 14 19pA
DECODER| o 512ROWS x64x8
A —L3 . COLUMNS Al 15 18 A
A —T3— Al 16 17 I NC
A —
A —T3
1 1
bao —9 COLUMNI/0 : d
. INPUT COLUMN DEGODER e | TR e Wiite Enaos
. CowF}i\OL E.... Chip Enable
Output Enable
DQ7 DQO-DQ7 ............ Data Input/Output
ACA A A AR Vee + 5V Power Supply
..................... Ground

...................... No Connection

ols| mi

JAY

This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice.
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TRUTH TABLE

E w Mode /O Pin Cycle

H X X Not Selected High-Z —

L H H Read High-Z —

L L H Read Dout Read Cycle
L X L Write Din Write Cycle

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit ) This de\{icq contains circuitry‘to prott_ect the

: inputs against damage due to high static volt-

Power Supply Voltage Vee -05t0+7.0 \ ages or electric fields; however, it is advised
Voltage Relative to Vgg for Any Pin Vin Vout | -05t0Vog +05 | V thatnormal precautions be taken o avoid appli-

cation of any voltage higher than maximum
rated voltages to this high~impedance circuit.

Output Current lout +30 mA This BICMOS memory circuit has been de-
signed to meet the dc and ac specifications
shown in the tables, after thermal equilibrium
Temperature Under Bias Thias —-10to + 85 °C has been established. The circuit is in a test
socket or mounted on a printed circuit board
and transverse air flow of at least 500 linear feet

Storage Temperature — Plastic Tstg —55t0+125 °C per minute is maintained.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device reliability.

ExceptVce

Power Dissipation Pp 2.0 w

Operating Temperature TA Oto+70 °C

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0V£10%, T = 0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vee 4.5 5.0 55 \
Input High Voltage VIH 2.2 — Vg +0.3° v
Input Low Voltage ViL -0.5** — 0.8 \Y

*V|H (max) = Vge + 0.3 V dc; V|4 (max) = Vo + 2.0 V ac (pulse width < 2.0 ns) or | < 30.0 mA.
** VL (min) = - 0.5V dc @ 30.0 mA; V| (min) = - 2.0 V ac (pulse width < 2.0 ns) or 1 < 30.0 mA.

DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vip = 0 to Vgc) I|kg(|) — +1.0 pHA
Output Leakage Current (E = V)4 or G = V|4, Vout = 0 to Vo) llkg(O) — +1.0 HA
Output High Voltage (IoH = — 4.0 mA) VoH 24 —_ N
Output Low Voltage (Io = + 8.0 mA) VoL — 0.4 \
POWER SUPPLY CURRENTS
Parameter Symbol MCM6706CR-5 | MCM6706CR-5.5 Unit Notes
AC Active Supply Current Icca 240 235 mA 1,2,3
(lout =0 mA, Voo = max, f=fmax)
AC Standby Current (E = V|4, VoG = max, f = fmax) IsB1 120 115 mA 1,2,3
CMOS Standby Current (Vo = max, f =0 MHz, Isg2 30 30 mA
E2Vcc-0.2V,Vjn<Vgg, or2Vec-0.2V)
NOTES:

1. Reference AC Operating Conditions and Characteristics ior input and timing (ViH/V|L, t/tf, pulse level 010 3.0 V, V|4 = 3.0 V).
<. All addresses transition simultaneously low (LSB) and then high (MSB).
3. Data states are all zero.

MCM6706CR MOTOROLA FAST SRAM
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CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Tp = 25°C, Periodically Sampled Rather Than 100% Tested)

Parameter Symbol Max Unit
Address Input Capacitance Cin 5 pF
Control Pin Input Capacitance (E, G, W) Cin 6 pF
1/O Capacitance Cout 6 pF

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0V+£10%, Ta =0 to + 70°C, Unless Otherwise Noted)

Input Timing Measurement Reference Level ............... 15V Output Timing Measurement Reference Level ............. 15V n

Input Pulse Levels

. 0to3.0V Output Load

See Figure 1A

Input Rise/Fall Time ...........cooviiiiiiiiiiiiiiinnn. 2ns
READ CYCLE (See Notes 1 and 2)
MCM6706CR-5 MCM6706CR-5.5
Parameter Symbol Min Max Min Max Unit Notes

Read Cycle Time tAvAV 5 — 5.5 — ns 3
Address Access Time tavav - 5 — 5.5 ns
Chip Enable Access Time teLQv — 5 — 5.5 ns
Output Enable Access Time taLQv —_ 4 —_ 4 ns
Output Hold from Address Change taxQXx 2.0 —_ 2.0 — ns
Chip Enable Low to Output Active tELQX 3 — 3 — ns 45,6
Chip Enable High to Output High-Z tEHQZ 0 3 0 3 ns 4,5,6
Output Enable Low to Output Active taLQX 0 — 0 —_ ns 4,5,6
Output Enable High to Output High—-Z tGHQZ 0 3 0 3 ns 4,5,6

NOTES:
1. Wis high for read cycle.

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus

contention conditions during read and write cycles.

3. All read cycle timing is referenced from the last valid address to the first transitioning address.

&

device to device.

Transition is measured 200 mV from steady—state voltage with load of Figure 1B.
This parameter is sampled and not 100% tested.

Device is continuously selected (E = V., G = V|.).

Addresses valid prior to or coincident with E going low.

o N

AC TEST LOADS
5V
480 Q
OUTPUT
RL =50Q
255Q 5pF
V=15V
Figure 1A Figure 1B

At any given voltage and temperature, tEHQz max < tg Qx min, and tgHQZz max < tgLQx min, both for a given device and from

TIMING LIMITS

The table of timing values shows either a
minimum or a maximum limit for each param-
eter. Input requirements are specified from
the external system point of view. Thus, ad-
dress setup time is shown as a minimum
since the system must supply at least that
much time (even though most devices do not
require it). On the other hand, responses from
the memory are specified from the device
point of view. Thus, the access time is shown
as a maximum since the device never pro-
vides data later than that time.

MOTOROLA FAST SRAM

MCM6706CR
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READ CYCLE 1 (See Note 7)

.

tavav
A (ADDRESS) >% %

tAXQX

| .
Q (DATA OUT) PREVIOUS DATA VALID *WWXX}'{ DATA VALID
1

I tavav

READ CYCLE 2 (See Note 8)

TAVAV y
A (ADDRESS) X >‘<

I ELQv
e ) A
E (CHIP ENAB

( o \ — tEHQZ

tELax .
G (OUTPUT ENABLE) X( 7|Z
e tGHQZ
oL tgLav
Q (DATA OUT) ><><><><>< DATA VALID 7——
tavav
MCM6706CR MOTOROLA FAST SRAM
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

MCM6706CR-5 MCM6706CR-5.5
Parameter Symbol Min Max Min Max Unit Notes
Write Cycle Time tAVAV 5 — 55 — ns 3
Address Setup Time tAvWL 0 — 0 — ns
Address Valid to End of Write tAVWH 6 — 6 — ns
Write Pulse Width tWLWH, 6 — 6 — ns
tWLEH
Data Valid to End of Write tDVWH 3.5 — 3 — ns
Data Hold Time WHDX 0 — 0 — ns
Write Low to Data High-Z twLaz 0 3.5 0 3.5 ns 4,5,6
Write High to Output Active twHQX 3 — 3 — ns 4,5,6
Write Recovery Time tWHAX 0 — 0 —_ ns
NOTES:

1. A write occurs during the overlap of E low and W low.

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus
contention conditions during read and write cycles.

3. All write cycle timings are referenced from the last valid address to the first transitioning address.

4. Transition is measured 200 mV from steady-state voltage with load of Figure 1B.

5. Parameter is sampled and not 100% tested.

6. At any given voltage and temperature, ty| qz max is < tyyHQx min both for a given device and from device to device.

WRITE CYCLE 1
tavav
A (ADDRESS) >< ><
tAVWH tWHAX
E (CHIP ENABLE) \
WLEH ]
tWLwH
W (WRITE ENABLE) \R 7[
tavwL

I tDVWH 1— tWHDX

twLaz _L_—'

Q (DATA OUT) HIGH-Z HIGH-Z

twHax

MOTOROLA FAST SRAM MCM6706CR
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

MCM6706CR-5 MCM6706CR-5.5
Parameter Symbol Min Max Min Max Unit Notes

Write Cycle Time tAVAV 5 — 5.5 — ns 3
Address Setup Time tAVEL 0 —_ 0 — ns

Address Valid to End of Write tAVEH 5 — 55 — ns

Chip Enable to End of Write tELWH: 5 — 5.5 — ns 4,5

tELEH

Data Valid to End of Write tDVEH 3 — —_ ns

Data Hold Time tEHDX — — ns

Write Recovery Time tEHAX — — ns

NOTES:

1. A write occurs during the overlap of E low and W low.
2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus
contention conditions during read and write cycles.

. All write cycle timing is referenced from the last valid address to the first transitioning address.

3
4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition.
5

. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition.

WRITE CYCLE 2
tavav
A (ADDRESS) ><
AVEH ;
-~ \ ELEH /
E (CHIP ENABLE) N 7
1AVEL TELWH tEHAX
W (WRITE ENABLE) \ 7[
| tDVEH 1— 1EHDX
Q (DATA OUT) HIGH-2
ORDERING INFORMATION
(Order by Full Part Number)
MCM 6706CR X X[
Motorola Memory Prefix Shipping Method (R = Tape and Reel, Blank = Rails)
Part Number Speed (5 =5 ns, 5.5 = 5.5 ns)
Package (J = 300 mil SOJ)
Full Part Numbers — MCM6706CRJ5 MCM6706CRJ5SR
MCM6706CRJ5.5 MCM6706CRJ5.5R
MCM6706CR MOTOROLA FAST SRAM
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

32K x 8 Bit Static Random Access
Memory
The MCM6706R is a 262,144 bit static random access memory organized as
32,768 words of 8 bits, fabricated using high performance silicon—gate BICMOS J PACKAGE
technology. Static design eliminates the need for external clocks or timing 300 ML S04
strobes. CASE 857-02
Output enable (G) is a special control feature that provides increased system
flexibility and eliminates bus contention problems.
The MCM6706R meets JEDEC standards and is available in a revolutionary
pinout 300 mil, 32—-lead surface-mount SOJ package. PIN ASSIGNMENT
¢ Single 5.0 V + 10% Power Supply Aol 1o a2 [I NC
e Fully Static — No Clock or Timing Strobes Necessary Alf] 2 31 [1 A14
e All Inputs and Outputs Are TTL Compatible Azd 3 30 [1 A13
¢ Three State Outputs
o Fast Access Times: MCM6706R—6 = 6 ns Al 4 29 I 12
MCMB706R-7=7ns EQs 281G
MCM6706R-8=8ns ...*, DQo[] ¢ 27 ] DQ7
e Center Power and I/O Pins for Redgcid»NO{sé DQi ﬁ 7 o6 [1 D6
N @{\w 9 g& Veel 8 25 [ Vss
e BLOCK\DIAGF@\M AN Vssl 9 24 I Veo
e ¥ pa2(] 10 23 [1 DQ5
A s D3 ]
Tt 1 20 [1 DQ4
AT .
o W 12 21 L AT
A —|2: AR
3 LI RE 20 [I A10
A —L = MEMORY Asl] 14 19 [1 A9
A __Dz ROW MATRIX
DECODER| o | 512ROWSx64x8 A6l 15 18 [) A8
A — * COLUMNS arll 16 17 0 Ne
rn—3=
A —3=
A _D= PIN NAMES
] |
DQ0 —9 COLUMN I/0 . AD-AM4 ... Address
- INPUT COLUMN DECODER ° W Wn!e Enable
3 DATA E.. Chip Enable
® CONTROL [c R Output Enable
DQo-DQ7........ Data Input/Output
baz A A A A A A VCC v vvvvvnnnnn + 5V Power Supply
................... Ground
No Connection
E
w
G o
—Z}
REV 1
5/95
MOTOROLA FAST SRAM MCM6706R
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TRUTH TABLE

G w Mode VO Pin Cycle
H X X Not Selected High-Z —
L H H Read High-Z —
L L H Read Dout Read Cycle
L X L Write Din Write Cycle

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit This device contains circuitry to protect the
inputs against damage due to high static volt-

Power Supply Voltage Vce -0.5t0+7.0 \ ages or electric fields; however, it is advised

i i X _ that normal precautions be taken to avoid appli-

Vo!l_:tig:p?\ellgtge o Vss for Any Pin Vi Vout | ~05toVee+05 |V cation of any voltage higher than maximum
rated voltages to this high—-impedance circuit.

Output Current lout +30 mA This BICMOS memory circuit has been de-

signed to meet the dc and ac specifications
shown in the tables, after thermal equilibrium
Temperature Under Bias . Thias -10t0+85 °C has been established. The circuit is in a test
socket or mounted on a printed circuit board
and transverse air flow of atleast 500 linear feet
Storage Temperature — Plastic Tstg -55t0+125 °C per minute is maintained.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device reliability.

Power Dissipation Pp 2.0 w

Operating Temperature TA 0to+70 °C

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0V £10%, TA = 0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vee 4.5 5.0 5.5 "
Input High Voltage VIH 22 —_ Vee +0.3* \Y
Input Low Voltage ' ViL -0.5* — 0.8 \"

*VIH (max) = V¢ + 0.3 V dc; ViH (max) = Vog + 2.0 V ac (pulse width < 2.0 ns) or | < 30.0 mA.
**VIL (min) =—0.5 V dc @ 30.0 mA; V| (min) =-2.0 V ac (pulse width < 2.0 ns) or | £ 30.0 mA.

DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vin = 0 to Vo) likg(1) — +1.0 pA
Output Leakage Current (E = V)4 or G = V|4, Vout = 0 to Vgg) llkg(O) — +1.0 pA
Output High Voltage (IpH = — 4.0 mA) VOH 2.4 — \
Output Low Voitage (Io| = + 8.0 mA) VoL — 0.4 \
POWER SUPPLY CURRENTS
Parameter Symbol | 6706R-6 | 6706R-7 | 6706R-8 Unit | Notes
AC Active Supply Current (loyt = 0 mA, Vo = max, f = fmax) lcca 205 200 195 mA |1,2,3
AC Standby Current (E = Vi, Vg = max, f = fmax) IsB1 95 90 85 mA [1,2.3
CMOS Standby Current (Vcc = max, f= 0 MHz, E2Vgg-0.2V, IsB2 20 20 20 mA
VinsVss,or2Vgc-0.2V)
NOTES:

1. Reference AC Operating Conditions and Characteristics for input and timing (Vjn/ViL, t/tf, pulse level 0 to 3.0 V, V|4 = 3.0 V).
2. All addresses transition simultaneously low (LSB) and then high (MSB).
3. Data states are all zero.

MCM6706R MOTOROLA FAST SRAM
2-40



CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, TA = 25°C, Periodically Sampled Rather Than 100% Tested)

Parameter Symbol Max Unit
Address Input Capacitance Cin 5 pF
Control Pin Input Capacitance (E, G, W) Cin 6 pF
I/0 Capacitance Cout 6 pF

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0V+10%, TA =0 to + 70°C, Unless Otherwise Noted)

Input Timing Measurement Reference Level ............... 15V Output Timing Measurement Reference Level ............. 15V
InputPulselevels .............. ...l 0to3.0V Outputload ..., See Figure 1A
Input Rise/Fall Time .............cooiiiiiiiiiiiiiunnn, 2ns
READ CYCLE (See Notes 1 and 2)
MCM6706R-6 | MCM6706R-7 | MCM6706R-8
Parameter Symbol Min Max Min Max Min Max Unit | Notes
Read Cycle Time tAVAV 6 — 7 — 8 — ns 3
Address Access Time tavav — 6 — 7 —_ 8 ns
Chip Enable Access Time teLqQv — 6 — 7 — 8 ns
Output Enable Access Time taLav — 4 —_ 4 — 4 ns
Output Hold from Address Change taxax 3 - 3 — 3 — ns
Chip Enable Low to Output Active teLQx 3 — 3 — 3 — ns (45,6
Chip Enable High to Output High-Z tEHQZ 0 3 0 3.5 0 4 ns | 4,56
Output Enable Low to Output Active tGLQx 0 — 0 _— 0 — ns 4,5,6
Output Enable High to Output High-Z tGHQZ 0 3 0 3.5 0 4 ns |4,56

NOTES:
1. Wis high for read cycle.

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus
contention conditions during read and write cycles.

o

device to device.

oNO O

. Transition is measured 200 mV from steady-state voltage with load of Figure 1B.
. This parameter is sampled and not 100% tested.

. Device is continuously selected (E = V|, G = V|.).

. Addresses valid prior to or coincident with E going low.

AC TEST LOADS

outpuT —{]

RL = 50Q

Figure 1A

480 Q
OUTPUT

2550 5pF

Figure 1B

All read cycle timing is referenced from the last valid address to the first transitioning address.
At any given voltage and temperature, tgHQz max < tg QX min, and tgHQZz max < tgLqQx min, both for a given device and from

TIMING LIMITS

The table of timing values shows either a
minimum or a maximum limit for each param-
eter. Input requirements are specified from
the external system point of view. Thus, ad-
dress setup time is shown as a minimum
since the system must supply at least that
much time (even though most devices do not
requireit). On the other hand, responses from
the memory are specified from the device
point of view. Thus, the access time is shown
as a maximum since the device never pro-
vides data later than that time.

MOTOROLA FAST SRAM

MCM6706R
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READ CYCLE 1 (See Note 7)

»|

tavav

A (ADDRESS) ><

Y

< tAXax

Q (DATA OUT) PREVIOUS DATA Vi

XXX

%ﬂm VALID
N

|-

tavav

READ CYCLE 2 (See Note 8)

tavav
A (ADDRESS) < %
I teLQv
E (CHIP ENABLE) N 7ﬁ
— 'EHQZ
tELax .
G (OUTPUT ENABLE) X( 7ﬁ
— lGHQZ
a0 taLav
Q (DATA OUT) ><><><><>< DATA VALID )——
tavav
MCM6706R MOTOROLA FAST SRAM
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

MCM6706R-6 | MCM6706R-7 | MCM6706R-8

Parameter Symbol Min Max Min Max Min Max Unit | Notes
Write Cycle Time tAVAV 6 — 7 — 8 — ns 3
Address Setup Time tAVWL 0 —_ 0 —_ 0 —_ ns
Address Valid to End of Write tAVWH 6 — 7 - 8 - ns
Write Pulse Width WLWH: 6 — 7 — 8 — ns

tWLEH

Data Valid to End of Write tbvwH 3 — 3.5 — 4 - ns
Data Hold Time tWHDX 0 — 0 — 0 — ns
Write Low to Data High~Z twLQz 0 3.5 0 3.5 0 4 ns |4,56
Write High to Output Active twHQX 3 —_ 3 —_— 3 — ns |4,56
Write Recovery Time tWHAX 0 — 0 — 0 —~ ns

NOTES:
1. A write occurs during the overlap of E low and W low.
2. Product sensitivites to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus
contention conditions during read and write cycles.
. All write cycle timings are referenced from the last valid address to the first transitioning address.
. Transition is measured 200 mV from steady-state voltage with load of Figure 1B.
. Parameter is sampled and not 100% tested.
. At any given voltage and temperature, ty qz max is < tyyHqx min both for a given device and from device to device.

oo AW

WRITE CYCLE 1
tAvAV
A (ADDRESS) >< ><
tAVWH tWHAX
E (CHIP ENABLE) \
tWLEH
\ tWLWH /
W (WRITE ENABLE) K 7
tavwiL

I {DVWH — 'WHDX

iz —<——
Q DATA OUT) HIGH-Z HIGH-Z XZX>_

tWHax

MOTOROLA FAST SRAM MCM6706R
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

MCM6706R—6 | MCM6706R-7 | MCM6706R-8
Parameter Symbol Min Max Min Max Min Max Unit | Notes

Write Cycle Time tAVAV 6 —_ 7 —_ 8 - ns 3
Address Setup Time tAVEL 0 —_ 0 —_ 0 —_ ns

Address Valid to End of Write tAVEH 6 — 7 — 8 — ns

Chip Enable to End of Write tELWH, 5 — 6 — 7 — ns 4,5

tELEH

Data Valid to End of Write tDVEH 3 —_ 35 - 4 —_ ns

Data Hold Time tEHDX 0 —_ 0 —_ 0 —_ ns

Write Recovery Time tEHAX 0 — 0 — 0 — ns

NOTES:
1. A write occurs during the overlap of E low and W low.
2. Product sensitivites to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus
contention conditions during read and write cycles.
3. All write cycle timing is referenced from the last valid address to the first transitioning address.
4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition.
5. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition.

WRITE CYCLE 2
tavay
A (ADDRESS) >< ><
tAVEH
\ ELEH /
E (CHIP ENABLE) N 7
- tAVEL tELWH tEHAX

W (WRITE ENABLE) \ 7[

1DVEH t— tEHDX
D (DATAIN) DATA VALID >k><>§><><><>

Q (DATA OUT) HIGH-Z

ORDERING INFORMATION
(Order by Full Part Number)

MTM 706R X X Xf
Motorola Memory Prefix Shipping Method (R2 = Tape and Reel, Blank = Rails)

Part Number

Speed (6=6ns,7=7ns,8=8ns)

Package (J = 300 mil SOJ)

Full Part Numbers — MCM6706J6 MCM6706RJ7 MCM6706RJ8
MCM6706RJ6R2 MCM6706RJ7R2 MCM6706RJBR2

MCM6706R MOTOROLA FAST SRAM
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

64K x 4 Bit Static RAM
The MCM6708A is a 262,144 bit static random access memory organized as
65,536 words of 4 bits, fabricated using high—performance silicon—-gate BICMOS
technology. Static design eliminates the need for external clocks or timing
strobes. /
T}}:e MCMB6708A is available in a 300 mil, 24 lead plastic surface-mount SOJ \ J PACKAGE
package. 300 MIL SOJ
¢ Single 5V = 10% Power Supply CASE 810A-02
e Fully Static — No Clock or Timing Strobes Necessary
e All Inputs and Outputs are TTL Compatible
e Three State-Outputs PIN ASSIGNMENT
e Fast Access Times:
MCM6708A-8 =8 ns
MCM6708A-10 = 10 ns nf 19 241 Veo
MCM6708A-12 =12 ns all 2 23[] A1
A2 [ 3 2 ] A14
A3 4 21[] A13
alls 20[] A2
A [ >— » asll 6 19[] At
A t § ael] 7 18[] A10
A > L wls  wflow
A > 1 od o MEMORY.MATRIX nell o tef] bat
A B Th $1% 256 RQWS X256 X 4 ] 10 15[] DQ2
ke T L UAyNOLUMNS IR 1a[] pa3
A t o Q i vss[f 12 1B W
g .
A b: " )
A [>—1 ¢ ]
I
DQO __._[b = COLUMN 110 : PIN NAMES
. . INPUT ° A0O-A15 ..... ... Address Inputs
M4 : DATA COLUMN DECODER W Write Enable
CONTROL Eov Chip Enable
DQ3 | | DQo-DQ3....... Data Input/Output
L\[ VEC +vvvnvnenes + 5V Power Supply
" A A A A A A /‘A A VS triveiiiniiieiiiiinnes Ground
NC ...ttt No Connection
w .
d_/ P
~
REVS5
5/95
MOTOROLA FAST SRAM MCM6708A
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TRUTH TABLE (X = Don't Care)

E G w Mode Output Cycle

H X X Not Selected High-Z —

L H H Read High-Z —

L L H Read Dout Read Cycle
L X L Write Din Write Cycle

ABSOLUTE MAXIMUM RATINGS (See Note)

This device contains circuitry to protect the

Rating Symbol Value Unit . "
inputs against damage due to high static volt-
Power Supply Voltage Vce -05t0+7.0 \ ages or electric fields; however, it is advised
Voltage Relative to Vgg for Any Pin Vin, Vout [-05toVgc+05 | Vv thatnormal precautions be taken to avoid appli-

cation of any voltage higher than maximum
rated voltages to this high-impedance circuit.
Output Current (per 1/0) lout +30 mA This BICMOS memory circuit has been de-
signed to meet the dc and ac specifications

Except Vce

Power Dissipation ) 20 w shown in the tables, after thermal equilibrium
Temperature Under Bias Thias -10to + 85 °C has been established. The circuit is in a test

" S socket or mounted on a printed circuit board
Operating Temperature TA Oto+70 c andtransverse air flow of atleast 500 linear feet
Storage Temperature — Plastic Tstg —55t0+125 °C per minute is maintained.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vce =5.0 V £10%, T = 0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vee 4.5 5.0 5.5 \
Input High Voltage VIH 2.2 —_— Vge +0.3* A
Input Low Voltage ViL -0.5" —_ 0.8 \

*ViH (max) = V¢ + 0.3 V dc; V|H (max) = Vo + 2.0 V ac (pulse width < 2.0 ns) or | < 30.0 mA.
**VIL (min) == 0.5V dc @ 30.0 mA; V| (min) =—2.0 V ac (pulse width < 2.0 ns) or | <30.0 mA.

DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vin = 0 to Vo) I|kg(|) — +1.0 A
Output Leakage Current (E = V|, Vout = 0 to Vo) likg(0) —_ +1.0 nA
Output High Voltage (IpH =— 4.0 mA) VoH 24 — \
Output Low Voltage (IoL = 8.0 mA) VoL — 0.4 \
POWER SUPPLY CURRENTS
Parameter Symbol [ MCM6708A-8 | MCM6708A-10 | MCM6708A—12 | Unit | Notes
AC Active Supply Current (loyt = 0 mA, Voc = max, lcca 185 175 165 mA 1,23
f=fmax)
AC Standby Current (E = V|4, Voc = max, f = fmax) IsB1 120 110 105 mA |1,2,3
CMOS Standby Current (Vcc = max, f =0 MHz, IsB2 50 50 50 mA
E2Vce-02V,Vip<sVgsg, or2Vec-0.2V)
NOTES:

1. Reference AC Operating Conditions and Characteristics for input and timing (V|H/V|L, t/t;, pulse level 0t0 3.0 V, V|4 = 3.0 V).
2. All addresses transition simultaneously low (LSB) and then high (MSB).
3. Data states are all zero.

MCM6708A MOTOROLA FAST SRAM
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CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested)

Parameter Symbol Max Unit
Address Input Capacitance Cin 5 pF
Control Pin Input Capacitance (E, G, W) Cin 5 pF
Input/Output Capacitance Cio 6 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0 V£10%, Ta = 0 to + 70°C, Unless Otherwise Noted) n
Input Timing Measurement Reference Level ............... 15V Output Timing Measurement Reference Level ............. 1.5V
Input Pulse Levels ......... Outputload ........coovviiiiinin, e See Figure 1A
Input Rise/Fall Time
READ CYCLES 1 AND 2 (See Notes 1 and 2)
MCM6708A-8 MCM6708A-10 | MCM6708A-12
Parameter Symbol Min Max Min Max Min Max Unit | Notes
Read Cycle Time tAVAV 8 — 10 — 12 — ns 3
Address Access Time tavav —_ 8 —_ 10 —_ 12 ns
Chip Enable Access Time teLQv — 8 — 10 — 12 ns
Output Hold from Address Change taxQx 3 — 3 — 3 - ns
Chip Enable Low to Output Active teLax 1 — 1 — 1 — ns |4,56
Chip Enable High to Output High-Z tEHQZ 0 45 0 5 0 6 ns |4,56

NOTES:
. Wis high for read cycle.

-

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus
contention conditions during read and write cycles.

3. All read cycle timings are referenced from the last valid address to the first transitioning address.

4. Atany given voltage and temperature, teqQz max is less than tg qx min for a given device and from device to device.

5,

6

. Transition is measured 200 mV from steady-state voltage with load of Figure 1B.

. This parameter is sampled and

ouTPUT—(]

Figure 1A

not 100% tested.

AC TEST LOADS

480 Q

255Q 5pF

Figure 1B

TIMING LIMITS

The table of timing values shows either a
minimum or a maximum limit for each param-
eter. Input requirements are specified from
the external system point of view. Thus, ad-
dress setup time is shown as a minimum
since the system must supply at least that
much time (even though most devices do not
requireit). On the other hand, responses from
the memory are specified from the device
point of view. Thus, the access time is shown
as a maximum since the device never pro-
vides data later than that time.

MOTOROLA FAST SRAM

MCM6708A
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READ CYCLE 1 (See Note)

< tavav >
A (ADDRESS) )( *

[ taxax

Q (DATA OUT) PREVIOUS DATA VALID DATA VALID

|l< tavav >

NOTE: Device is continuously selected (E = V., G = V|L).

READ CYCLE 2 (See Note)

< VAV —>!
A (ADDRESS) )( %
fELQy ——>
E (CHIP ENABLE)
tELOX—>] ~ 'EHQZ
Q (DATA OUT) ( DATA VALID )
< tavav >
NOTE: Addresses valid prior to or coincident with E going low.
MCM6708A MOTOROLA FAST SRAM
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

MCM6708A-8 MCM6708A-10 | MCM6708A-12

Parameter Symbol Min Max Min Max Min Max | Unit | Notes
Write Cycle Time tAVAV 8 — 10 — 12 — ns 3
Address Setup Time tAvwL 0 — 0 —_ 0 ~ ns
Address Valid to End of Write tAVWH 8 —_ 9 — 10 — ns
Write Pulse Width tWLWH- 8 —_ 9 — 10 — ns

tWLEH

Data Valid to End of Write tDvwH 4 — 5 — 6 —_ ns
Data Hold Time tWHDX 0 — 0 — 0 - ns
Write Low to Data High-Z twLaqz 0 4 0 5 0 6 ns |4,56
Write High to Output Active twHQaxX 3 - 3 — 3 - ns |4,56
Write Recovery Time tWHAX 0 — 0 — 0 — ns

NOTES:
1. A write occurs during the overlap of E low and W low.
2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus
contention conditions during read and write cycles.
. All write cycle timing is referenced from the last valid address to the first transitioning address.
. Transition is measured 200 mV from steady state voltage with load of Figure 1B.
. This parameter is sampled and not 100% tested.
. At any given voltage and temperature, ty| gz max is less than tyyHqx min both for a given device and from device to device.

o0 rW

WRITE CYCLE 1
< tavav >
A (ADDRESS) X X
tAVWH > tWHAX
E (CHIP ENABLE) \ 7!
< tWLWH
< WLEH
W (WRITE ENABLE) \ 7[_
[—— taywL—>1 IDVWH————> tWHDX
D (DATAIN) X DATA VALID
I‘—’— twiaz L——b— twHQX
Q (DATAOUT) HIGH-Z HIGH-Z
MOTOROLA FAST SRAM MCM6708A
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

MCM6708A-8 MCM6708A~10 | MCM6708A-12
Parameter Symbol Min Max Min Max Min Max Unit | Notes

Write Cycle Time tavav 8 — 10 — 12 — ns 3
Address Setup Time tAVEL 0 —_ 0 - 0 —_ ns

Address Valid to End of Write tAVEH 8 — 9 — 10 —_ ns

Chip Enable to End of Write tELEH, 7 - 8 — 9 — ns 4,5

tELWH

Data Valid to End of Write tDVEH 4 — 5 — 6 — ns

Data Hold Time tEHDX 0 — 0 — 0 — ns

Write Recovery Time tEHAX 0 — 0 — 0 — ns

NOTES:
1. A write occurs during the overlap of E low and W low.
2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus
contention conditions during read and write cycles.
3. All write cycle timing is referenced from the last valid address to the first transitioning address.
4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition.
5. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition.

WRITE CYCLE 2
< tAVAV
A (ADDRESS) X )(
< tAVEH
< {ELEH >
E (CHIP ENABLE) \ 7‘
< tAVEL > tELWH > {EHAX
_ y—
W (WRITE ENABLE) \ 7
IDVEH ————>|
D (DATA IN) X DATA VALID XXXXXXX
——»I tEHDX
Q (DATA OUT) HIGH-Z
MCM6708A MOTOROLA FAST SRAM
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ORDERING INFORMATION
(Order by Full Part Number)

MCM 6708A X XX XX
Motorola Memory Prefix —_,— —I—— Shipping Method (R2 = Tape and Reel, Blank = Rails)
Part Number Speed (8=8ns, 10=10ns, 12= 12 ns)
Package (J = 300 mil SOJ)
Full Part Numbers — MCM6708AJ8 MCM6708AJBR2 n

MCM6708AJ10 MCM6708AJ10R2
MCM6708AJ12 MCM6708AJ12R2

MOTOROLA FAST SRAM MCM6708A
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MOTOROLA

SEMICONDUCTOR TECHNICAL DATA

64K x 4 Bit Static RAM
The MCM6709A is a 262,144 bit static random access memory organized as
65,536 words of 4 bits, fabricated using high—performance silicon—gate BICMOS
technology. Static design eliminates the need for external clocks or timing
strobes. _
Output enable (G) provides increased system flexibility and eliminates bus
contention problems. J PACKAGE
The MCM6709A is available in a 300 mil, 28 lead plastic surface—-mount SOJ 300 MIL SOJ
package. CASE 810B-03
e Single 5V + 10% Power Supply
o Fully Static — No Clock or Timing Strobes Necessary
o All Inputs and Outputs are TTL Compatible
o Three State Outputs PIN ASSIGNMENT
o Fast Access Times:
MCM6709A-8 = 8 ns . @“\: Nc[f1® 28[] Veo
MCM6709A-10 =10 ns w@‘?}; A ol 2 27[] Ats
MCMB709A-12 = 12 ns w&‘%@m
. {;g\ 5% e Al s 26 [] At4
BLOCK DIAGRAM (g;f* Y V‘Ea\fff@ rel] s 25 A1
A - m%*;%& asll s 24[] A12
[ >— AN ml s 2] Ant
A t : ASH 7 22[] A10
A t a6l 8 21[INC
A k R arll 9 20{] NC
A ~> sl 10 191 bQo
A S5 aoll 11 18{] pat
o PN HIR 17{] paz
A b&g}} al] 13 161 pas
A b‘; vesl] 14 15w
[
DQo —'—Ib — COLUMN I/0 H
: of INPUT LUMN DECODER :
: : DATA cowl COl PIN NAMES
CONTROL Address Inputs
D3 {E_ .......... Write Enable
Output Enable
1 AR A A A A /|A A B, Chip Enable
DQO-DQ3........ Data Input/Output
_ + 5 V Power Supply
E— >0o—e— N\ | 0 I VeS e Ground
No Connection
w .
G—a Pg!
~N
5/95
MCM6709A MOTOROLA FAST SRAM
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TRUTH TABLE (X = Don’t Care)

E G w Mode Output Cycle
H X X Not Selected High-Z —
L H H Read High-Z —
L L H Read Dout Read Cycle
L X L Write Din Write Cycle
ABSOLUTE MAXIMUM RATINGS (See Note)
Rating Symbol Value Unit This device contains circuitry to protect the
inputs against damage due to high static volt-
Power Supply Voltage Vee -05t0+7.0 \ ages or electric fields; however, it is advised
" " y that normal precautions be taken to avoid appli-
Voltage Relative to Vgg for Any Pin Vin, Vi -05toVcc+05| V . . :
Exgept vee 88 v i Yout cc cation of any voltage higher than maximum
rated voltages to this high-impedance circuit.
Output Current (per 1/0) lout +30 mA This BICMOS memory circuit has been de-
— signed to meet the dc and ac specifications
Power Dissipation Pp 20 w shown in the tables, after thermal equilibrium
Temperature Under Bias Thias —10to +85 °C has been established. The circuit is in a test
- - socket or mounted on a printed circuit board
Operating Temperature TA Oto+70 c and transverse air flow of atleast 500 linear feet
Storage Temperature — Plastic Tstg —55to + 125 °C per minute is maintained.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcec =5.0V£10%, TA = 0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vee 4.5 5.0 5.5 \%
Input High Voltage VIH 22 — Ve +0.3° )
Input Low Voltage ViL -0.5" — 0.8 \
*V|H (max) = Vg + 0.3 V dc; V|H (max) = Vg + 2.0 V ac (pulse width < 2.0 ns) or | < 30.0 mA.
**V|L (min) =-0.5 V dc @ 30.0 mA; V|_(min) =-2.0 V ac (pulse width < 2.0 ns) or | < 30.0 mA.
DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vi, = 0 to Vcg) likg(1) — +1.0 pA
Output Leakage Current (E = Vi, Vout = 0 to Vo) likg(0) —_ +1.0 A
Output High Voltage (loH = — 4.0 mA) VOH 2.4 — Vv
Output Low Voltage (loL = 8.0 mA) VoL — 0.4 \
POWER SUPPLY CURRENTS
Parameter Symbol | MCM6709A-8 | MCM6709A-10 | MCM6709A-12 | Unit | Notes
AC Active Supply Current (Igyt = 0 mA, Vo = max, Icca 185 175 165 mA {1,2,3
f=fmax)
AC Standby Current (E = V|, VoG = max, f = fmax) IsB1 120 110 105 mA 1,23
CMOS Standby Current (Vo = max, f= 0 MHz, IsB2 50 50 50 mA
E2Vec-0.2V,VjnsVgs, or2Vog—0.2V)
NOTES:
1. Reference AC Operating Conditions and Characteristics for input and timing (V|H/V|L, t/tf, pulse level 0t0 3.0 V, V|4 =3.0 V).
2. All addresses transition simultaneously low (LSB) and then high (MSB).
3. Data states are all zero.
MOTOROLA FAST SRAM MCM6709A
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CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, T = 25°C, Periodically Sampled Rather Than 100% Tested)

Parameter Symbol Max Unit
Address Input Capacitance Cin 5 pF
Control Pin Input Capacitance (E, G, W) Cin 5 pF
Input/Output Capacitance Cio 6 pF

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0 V£10%, TA = 0 to + 70°C, Unless Otherwise Noted)

Input Timing Measurement Reference Level ............... 1.5V Output Timing Measurement Reference Level ............. 1.5V
InputPulse Levels ....................... ... 0to3.0V Outputload ........ccvviiiiiiiiiiiiiiiienn.. See Figure 1A
InputRise/Fall Time .........oiiiiiiiiiiiiiiiiinns 2ns

READ CYCLES 1 AND 2 (See Notes 1 and 2)

MCM6709A-8 MCM6709A-10 | MCM6709A-12

Parameter Symbol Min Max Min Max Min Max | Unit | Notes
Read Cycle Time tAvAV 8 — 10 —_ 12 — ns 3
Address Access Time tavav -— 8 - 10 _— 12 ns
Chip Enable Access Time tELQv —_ 8 — 10 —_ 12 ns
Output Enable Access Time tcLQv — 4 — 5 — 6 ns
Output Hold from Address Change tAxQx 3 — 3 — 3 — ns
Chip Enable Low to Output Active tELQX 1 — 1 — 1 — ns |4,56
Output Enable Low to Output Active taLax 0 — 0 —_ 0 —_ ns |4,5,6
Chip Enable High to Output High-Z tEHQZ 0 4.5 0 5 0 6 ns |4,56
Output Enable High to Output High-Z tGHQZ 0 4 0 0 6 ns 4,56

NOTES:
1. W s high for read cycle.
2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus
contention conditions during read and write cycles.
3. All read cycle timings are referenced from the last valid address to the first transitioning address.
4. At any given voltage and temperature, tEHQz max is less than tg| gx min, and tgHQz max is less than tgLqx min, both for a given
device and from device to device.
. Transition is measured 200 mV from steady—state voltage with load of Figure 1B.
. This parameter is sampled and not 100% tested.

oo,

AC TEST LOADS TIMING LIMITS

The table of timing values shows either a
minimum or a maximum limit for each param-
eter. Input requirements are specified from

480Q the external system point of view. Thus, ad-
OUTPUT dress setup time is shown as a minimum
%50 ) since the system must supply at least that
5pF much time (even though most devices do not
V=15V requireit). On the other hand, responses from
the memory are specified from the device
point of view. Thus, the access time is shown
as a maximum since the device never pro-
Figure 1A Figure 1B vides data later than that time.

45V

outPuT—]

MCM6709A MOTOROLA FAST SRAM
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READ CYCLE 1 (See Note)

< tavav id
A (ADDRESS) )( X

e taxax

Q (DATA OUT) PREVIOUS DATA VALID DATA VALID

l~ tavav >

NOTE: Device is continuously selected (E = V), G = V).).

READ CYCLE 2 (See Note)

< 1AVAV >
A (ADDRESS) )( %
teLQy ———>
E (CHIP ENABLE)
tELQx—>1 ~ tEHQZ
G (OUTPUT ENABLE)
i lGLQv—> - 1GHQZ
tGLOX—>]
Q (DATA OUT) ><><>< DATA VALID D
<€ tavav
NOTE: Addresses valid prior to or coincident with E going low.
MCM6709A
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

MCM6709A-8 MCM6709A-10 | MCM6709A-12
Parameter Symbol Min Max Min Max Min Max Unit | Notes
Write Cycle Time tAvAV 8 — 10 — 12 — ns 3
Address Setup Time tavwL 0 — 0 — 0 — ns
Address Valid to End of Write tAVWH 8 — 9 —_ 10 — ns
Write Pulse Width tWLWH, 8 — 9 — 10 — ns
tWLEH
Data Valid to End of Write tDVWH 4 — 5 —_ 6 —_ ns
Data Hold Time tWHDX 0 — 0 — 0 —_ ns
Write Low to Data High-Z twLaz 0 4 0 5 0 6 ns (4,56
Write High to Output Active twHax 3 —_ 3 —_ 3 — ns |4,586
Write Recovery Time tWHAX 0 — 0 — 0 — ns
NOTES: _ _
1. A write occurs during the overlap of E low and W low.
2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus

contention conditions during read and write cycles.
3. All write cycle timing is referenced from the last valid address to the first transitioning address.
4. Transition is measured 200 mV from steady state voltage with load of Figure 1B.
5. This parameter is sampled and not 100% tested.
6. Atany given voltage and temperature, tyy| @z max is less than tyHQx min both for a given device and from device to device.

WRITE CYCLE 1

< tavav >

A (ADDRESS) X )(
tAVWH e tWHAX
E (CHIP ENABLE) \ 7¢
[ twwH————————>|
< WLEH
W (WRITE ENABLE) xi 7[_
e taVWL—>| IDVWH—————> TWHDX

D (DATA IN) X DATA VALID XXXXX
L—ﬁ— twiaz L——>— WHQX

HIGH-Z

Q (DATA OUT) HIGH-Z

MCM6709A MOTOROLA FAST SRAM
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

MCM6709A-8 MCM6709A-10 | MCM6709A-12
Parameter Symbol Min Max Min Max Min Max Unit | Notes
Write Cycle Time tAvAV 8 — 10 — 12 — ns 3
Address Setup Time tAVEL 0 — 0 — 0 — ns
Address Valid to End of Write tAVEH 8 — 9 - 10 — ns
Chip Enable to End of Write tELEH, 7 — 8 — 9 —_ ns 4,5
tELWH
Data Valid to End of Write tDVEH 4 —_ 5 — 6 — ns n
Data Hold Time tEHDX 0 — 0 - 0 — ns
Write Recovery Time tEHAX 0 — 0 — 0 — ns

NOTES:
1. A write occurs during the overlap of E low and W low.
2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus
contention conditions during read and write cycles.
3. All write cycle timing is referenced from the last valid address to the first transitioning address.
4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition.
5. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition.

WRITE CYCLE 2
< tavav >
A (ADDRESS) X )(
< tAVEH >
< tELEH >
E (CHIP ENABLE) \ 7‘
23 tAVEL: Pt {ELWH 1>~ {EHAX
_ vy
W (WRITE ENABLE) \ 7
DVEH ————>|
D (DATAIN) DATA VALID
—>| tEHDX
Q (DATA OUT) HIGH-Z
ORDERING INFORMATION

(Order by Full Part Number)

MCM 6709A X XX XX

Motorola Memory Prefix ————I— —I_— Shipping Method (R2 = Tape and Reel, Blank = Rails)
Part Number Speed (8=8ns,10=10ns, 12=12ns)
Package (J = 300 mil SOJ)

Full Part Numbers — MCM6709AJ8 MCM6709AJ8R2
MCM6709AJ10 MCM6709AJ10R2
MCM6709A412 MCM6709AJ12R2

MOTOROLA FAST SRAM MCM6709A
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

64K x 4 Bit Static RAM
The MCM6709AR is a 262,144 bit static random access memory organized as
65,536 words of 4 bits, fabricated using high—performance silicon—gate BICMOS
technology. Static design eliminates the need for external clocks or timing J PACKAGE
strobes. _ ) o 300 MIL SOJ
Output enable (G) is a special control feature that provides increased system CASE 810B-03
flexibility and eliminates bus contention problems.
The MCM6709AR meets JEDEC standards and is available in a revolutionary
pinout 300 mil, 28 lead plastic surface-mount SOJ package.
) PIN ASSIGNMENT
* Single 5V + 10% Power Supply
o Fully Static — No Clock or Timing Strobes Necessary a0l 1e 28 [ At
e All Inputs and Outputs are TTL Compatible
e Center Power and 1/O Pins for Reduced Noise Al 2 27 1 A4
o Three State Outputs A2(l3 2 [1 A13
o Fast Access Times: MCM6709AR-6 = 6 ns Al 4 25 [1 A2
MCM6709AR-7 = 7 ns £l ullG
Dao [} 6 23 ﬂ o]
vec 7 22 ] Vgg
A vss [ 8 21 {1 Vee
A pat [ g 20 [ DQ2
A Wi o 19 1 A1
A—ES, Asl 1 18 [1 A10
A ’ IJ:“ RY MATRIX
A o 2 RoWs x 1264 A5 012 17 ; A9
A—L3— COLUMNS As [ 13 16 I A8
A—3— ATl 14 15 [1 NC
e —
A= —
| PIN NAMES
bao Q COLUMN /0 : AO—A15 ..o Address Inputs
o INPUT ® .... Write Enable
: $ oam COLUMN DEGODER ... Output Enable
contROL | A0 A0 AL XV KK ML Yl B Chip Enable
DQ3 || DQ0O-DQ3........ Data Input/Output
S VoG -ovvvevennn + 5V Power Supply
A A A AAAA VSS v ivveiiiiiiiiiiiiienn Ground
NC .....oviiiinn No Connection

5

1

All power supply and ground pins must
be connected for proper operation of the
device.

MCM6709AR
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TRUTH TABLE (X = Don’t Care)

E G w Mode Output Cycle

H X X Not Selected High-Z —

L H H Read High-Z —

L L H Read Dout Read Cycle
L X L Write Din Write Cycle

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit This device contains circuitry to protect the

inputs against damage due to high static volt-

Power Supply Voltage Vce -05t0+7.0 \ ages or electric fields; however, it is advised
Voltage Relative to Vgg for Any Pin Vin Vout | -05t0 Ve +05 | V thatnormal precautions be taken to avoid appli-

cation of any voltage higher than maximum
rated voltages to this high-impedance circuit.
Output Current (per 1/0) lout +30 mA This BICMOS memory circuit has been de-
signed to meet the dc and ac specifications
shown in the tables, after thermal equilibrium
Temperature Under Bias Thias -10to+85 °C has been established. The circuit is in a test
socket or mounted on a printed circuit board
and transverse air flow of atleast 500 linear feet
Storage Temperature — Plastic Tstg -55t0+125 °C per minute is maintained.
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are

exceeded. Functional operation should be restricted to RECOMMENDED OPER-

ATING CONDITIONS. Exposure to higher than recommended voltages for

extended periods of time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0 V£10%, Tp = 0to 70°C, Unless Otherwise Noted)

Except Voo

Power Dissipation Pp 2.0 w

Operating Temperature TA Oto+70 °C

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vece 45 5.0 5.5 \Y
Input High Voltage VIH 2.2 — Vce +0.3° \
Input Low Voltage VIL -0.5™ — 0.8 \

*V|H (max) = Vg + 0.3 V dc; V| (max) = Voo + 2.0 V ac (pulse width < 2.0 ns) or | 30.0 mA.
** V)L (min) =-0.5 V dc @ 30.0 mA; V| (min) = - 2.0 V ac (pulse width < 2.0 ns) or | < 30.0 mA.

DC CHARACTERISTICS
Parameter Symbol Min Max Unit

Input Leakage Current (All Inputs, Vin = 0 to Vgi) likg(l) - +1.0 HA
Output Leakage Current (E = V|1, Voyt = 0 to Vog) likg(0) - +1.0 uA
Output High Voltage (lpH =— 4.0 mA) VoH 24 — \
Output Low Voltage (IgL = 8.0 mA) VoL - 0.4 A

POWER SUPPLY CURRENTS

Parameter Symbol | MCM6709AR-6 | MCM6709AR-7 | Unit | Notes
AC Active Supply Current (Igyt = 0 mA, Vo = max, f = fjax) IccA 235 225 mA 1,23
AC Standby Current (E = V|, VoG = max, f = fmay) IsB1 95 85 mA [1,2,8
CMOS Standby Current (Vcc = max, f=0 MHz, IsB2 20 20 mA
E2Vcc-02V,VjpsVgg, or2Vog-0.2V)
NOTES:

1. Reference AC Operating Conditions and Characteristics for input and timing (ViH/V|L, t/tf, pulse level 0 t0 3.0 V, Vi = 3.0 V).
2. All addresses transition simultaneously low (LSB) and then high (MSB).
3. Data states are all zero.

MOTOROLA FAST SRAM MCM6709AR
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CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested)

Parameter Symbol Max Unit
Address Input Capacitance Cin 5 pF
Control Pin Input Capacitance (E, G, W) Cin 6 pF
Input/Output Capacitance Cyo 6 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0V£10%, TA =0 to + 70°C, Unless Otherwise Noted)
Input Timing Measurement Reference Level ............... 15V Output Timing Measurement Reference Level ............. 15V
InputPulse Levels ...................... .... 0to3.0V Outputload ...........cviiiiiiiiiiiiiiin, See Figure 1A
InputRise/Fall Time ...........ocoiiiiiiiiiiiiiinnnns 2ns
READ CYCLES 1 AND 2 (See Noteé 1and2)
MCM6709AR-6 MCM6709AR-7
Parameter Symbol Min Max Min Max Unit | Notes
Read Cycle Time tavav 6 — 7 — ns 3
Address Access Time tavav —_ 6 — 7 ns
Chip Enable Access Time tELQv —_ 6 - 7 ns
Output Enable Access Time taLav _— 4 —_ 4 ns
Output Hold from Address Change tAxax 25 — 25 — ns
Chip Enable Low to Output Active tELQX 3 — 3 — ns 4,5,6
Output Enable Low to Output Active tGLQx 0 —_ 0 — ns 4,5,6
Chip Enable High to Output High-Z tEHQZ 0 0 35 ns 4,5,6
Output Enable High to Output High—-Z tGHQZ 0 0 3.5 ns 4,5,6
NOTES:

1. Wis high for read cycle.

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus

contention conditions during read and write cycles.

3. .All read cycle timings are referenced from the last valid address to the first transitioning address.
4. At any given voltage and temperature, tHQz max is less than tg| qx min, and tgHQZz max is less than tgLqgx min, both for a given

device and from device to device.
5. Transition is measured 200 mV from steady—state voltage with load of Figure 1B.
6. This parameter is sampled and not 100% tested.

AC TEST LOADS
45V
480 Q
OUTPUT
255 Q 5pF
V=15V
Figure 1A Figure 1B

TIMING LIMITS

The table of timing values shows either a
minimum or a maximum limit for each param-
eter. Input requirements are specified from
the external system point of view. Thus, ad-
dress setup time is shown as a minimum
since the system must supply at least that
much time (even though most devices do not
requireit). Onthe other hand, responses from
the memory are specified from the device
point of view. Thus, the access time is shown
as a maximum since the device never pro-
vides data later than that time.

MCM6709AR
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READ CYCLE 1 (See Note)

< tAvAV >
A (ADDRESS) )( j

taxax
Q (DATA OUT) PREVIOUS DATA VALID DATA VALID

le >

1< tavav |

NOTE: Device is continuously selected (E = V), G = V().

READ CYCLE 2 (See Note)
tAVAV >
A (ADDRESS) >( *
fELQy ——>
E (CHIP ENABLE)
tELQx—> — EHQZ
G (OUTPUT ENABLE)
- taLav—> - tGHQZ
tGLaX—>]
Q (DATA OUT) ( DATA VALID
< tavav >

NOTE: Addresses valid prior to or coincident with E going low.

MOTOROLA FAST SRAM MCM6709AR
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

MCM6709AR-6 MCM6709AR-7

Parameter Symbol Min Max Min Max Unit | Notes
Write Cycle Time tavav 6 — 7 — ns 3
Address Setup Time tAvWL 0 — 0 — ns
Address Valid to End of Write tAVWH 6 —_ 7 — ns
Write Pulse Width WLWH 6 — 7 - ns

tWLEH

Data Valid to End of Write tDVWH 3 —_ 3.5 - ns
Data Hold Time tWHDX 0 — 0 — ns
Write Low to Data High-Z twLaz 0 35 0 3.5 ns |4,56
Write High to Output Active twWHQX 3 — 3 — ns (4,56
Write Recovery Time tWHAX 0 — 0 — ns

NOTES:
1. A write occurs during the overlap of E low and W low.
2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus
contention conditions during read and write cycles.
3. All write cycle timing is referenced from the last valid address to the first transitioning address.
4. Transition is measured 200 mV from steady state voltage with load of Figure 1B.
5. This parameter is sampled and not 100% tested.
6. At any given voltage and temperature, tyy| @z max is less than tyyHgx min both for a given device and from device to device.

WRITE CYCLE 1
< tAvAV >
A (ADDRESS) )( X
tAVWH > twHAX
_ .
E (CHIP ENABLE) \ Y.
D L R —
< WLEH
W (WRITE ENABLE) \ 71_
—— tywL—>| DYWH—————> tWHDX

D (DATAIN) X DATA VALID XXXXX
L—»— twiaz L—'-‘WHOX

Q (DATA OUT) HIGH-Z HIGH-Z

MCM6709AR MOTOROLA FAST SRAM
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

MCM6709AR-6 MCM6709AR-7
Parameter Symbol Min Max Min Max Unit | Notes

Write Cycle Time tavav 6 — 7 — ns 3
Address Setup Time tAVEL 0 - 0 —_ ns

Address Valid to End of Write tAVEH 6 — 7 — ns

Chip Enable to End of Write tELEH: 5 — 6 —_ ns 4,5

tELWH

Data Valid to End of Write tDVEH 3 — 35 — ns

Data Hold Time tEHDX 0 — 0 — ns

Write Recovery Time tEHAX 0 — 0 — ns

NOTES:
1. A write occurs during the overlap of E low and W low.
2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus
contention conditions during read and write cycles.
3. All write cycle timing is referenced from the last valid address to the first transitioning address.
4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition.
5. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition.

WRITE CYCLE 2
< tAvav >
A (ADDRESS) X X
< AVEH
—————— t(f [ fH—— >
E (CHIP ENABLE) \ 7t
< tAVEL > ELWH >€—>— {EHAX
W (WRITE ENABLE) \ ¥
IDVEH ———>]
D (DATAIN) >< DATA VALID

—>| tEHDX

Q (DATA OUT) HIGH 2

ORDERING INFORMATION
(Order by Full Part Number)

%CM 9AR XX XX
Motorola Memory Prefix Shipping Method (R2 = Tape and Reel, Blank = Rails)
Part Number

Speed (6=6ns, 7=7ns)
Package (J = 300 mil SOJ)

Full Part Numbers — MCM6709ARJ6 MCM6709ARJ6R2
MCM6709ARJ7 MCM6709ARJ7R2

MOTOROLA FAST SRAM MCM6709AR
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MOTOROLA

SEMICONDUCTOR TECHNICAL DATA

Product Preview
64K x 4 Bit Static RAM

The MCM6709B is a 262,144 bit static random access memory organized as
65,536 words of 4 bits, fabricated using high—performance silicon—gate BICMOS
technology. Static design eliminates the need for external clocks or timing

strobes.

Output enable (G), a special control feature of the MCM6709B, provides in-
creased system flexibility and eliminates bus contention problems.
The MCM6709B is available in a 300 mil, 28 lead plastic surface—mount SOJ

package.

¢ Single 5V £ 10% Power Supply
o Fully Static — No Clock or Timing Strobes Necessary
All Inputs and Outputs are TTL Compatible

L]
o Three State Outputs
L]

Fast Access Times: MCM6709B-8 =8 ns
MCM6709B-10 = 10 ns
MCM6709B-12 = 12 ns

BLOCK DIAGRAM
A k ||
—Le—
A >
A k aow | MEMORY MATRIX
A DECODER | & | 256 ROWSx256x4
2‘: COLUMNS
A t
A [ >—
A [>— ]
|
DQ0——4 — COLUMN 10
e of INPUT COLUMN DECODER
: HIET
CONTROL
DQ3 k—
1 A A A A A A

A A

1

J PACKAGE
300 MIL SOJ
CASE 810B-03
PIN ASSIGNMENT
NC[[1e 28] Vee
A[ 2 27 ] A
A[]3 2%6[]A
Al 4 251 A
A[l's 2401 A
A[s 28] A
Afl7 2[]A
Afl s 21[]NC
Al 9 20[] NG
AE 10 19 pa
All 11 18] ba
E[ 12 17[]oa
(1 RT] 16[] pa
Vss [ 14 5w
PIN NAMES
TR Address Inputs
.... Write Enable
.. Output Enable
.................... Chip Enable
Data Input/Output
Veg cvveiene + 5V Power Supply
..................... Ground
... No Connection

Il

This document contains informantion on a new product under development. Motorola reserves the right to change or discontinue this product without notice.

5/95
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TRUTH TABLE (X = Don't Care)

E G w Mode Output Cycle

H X X Not Selected High-Z —

L H H Read High-Z —

L L H Read Dout Read Cycle
L X L Write Din Write Cycle

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit ) This de\{ice contains circuitry .to protgct the

inputs against damage due to high static volt-

Power Supply Voltage Vee -05t0+7.0 \ ages or electric fields; however, it is advised
Voltage Relative to Vgg for Any Pin Vin, Vout |-05tVog+05 | Vv thatnormal precautions be taken to avoid appli-

cation of any voltage higher than maximum
rated voltages to this high-impedance circuit.
Output Current (per |/0O) lout +30 mA This BICMOS memory circuit has been de-
signed to meet the dc and ac specifications
shown in the tables, after thermal equilibrium
Temperature Under Bias Thias —10to + 85 °C has been established. The circuit is in a test
socket or mounted on a printed circuit board
andtransverse air flow of atleast 500 linear feet
Storage Temperature — Plastic Tstg -55t0+125 °C per minute is maintained.
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are

exceeded. Functional operation should be restricted to RECOMMENDED OPER-

ATING CONDITIONS. Exposure to higher than recommended voltages for

extended periods of time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0V£10%, TA = 0to 70°C, Unless Otherwise Noted)

ExceptVce

Power Dissipation Pp 2.0 w

Operating Temperature TA Oto+70 °C

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit

Supply Voltage (Operating Voltage Range) Vce 4.5 5.0 5.5 \
Input High Voltage VIH 22 —_ Vee +0.3* \
Input Low Voltage ViL -0.5* —_ 0.8 \
*V|H (max) = Vgg + 0.3 V dc; VIH (max) = Voo + 2.0 V ac (pulse width < 2.0 ns) or | <30.0 mA.

**VIL (min) =- 0.5V dc @ 30.0 mA; V) (min) =—2.0 V ac (pulse width < 2.0 ns) or | <30.0 mA.

DC CHARACTERISTICS

Parameter Symbol Min Max Unit

Input Leakage Current (All Inputs, Vin =0 to Vo) likg(l) — +1.0 pA
Output Leakage Current (E = V|4, Vout = 0 to Vo) lIkg(0) - +1.0 uA
Output High Voltage (IoH = - 4.0 mA) VoH 2.4 — "
Output Low Voltage (IgL = 8.0 mA) "VoL —_ 0.4 A

POWER SUPPLY CURRENTS

Parameter Symbol | MCM6709B-8 | MCM6709B-10 | MCM6709B-12 | Unit | Notes
AC Active Supply Current lcca 185 175 165 mA 1,23
(lout = 0 MA, Vg = max, f = fmax)
AC Standby Current (E = V)4, Voo = max, f = fmax) IsB1 120 110 105 mA 1,23
CMOS Standby Current (Voc = max, f = 0 MHz, IsB2 20 20 20 mA
E2Vcco-0.2V,VjnsVgg, or2Vec-0.2V)
NOTES:

1. Reference AC Operating Conditions and Characteristics for input and timing (Vi4/V|L, t¢/tf, pulse level 0 to 3.0 V, V|4 = 3.0 V).
2. All addresses transition simultaneously low (LSB) and then high (MSB).
3. Data states are all zero.

MOTOROLA FAST SRAM MCM6709B
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CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested)

Parameter Symbol Max Unit
Address Input Capacitance Cin 5 pF
Control Pin Input Capacitance (E, G, W) Cin 5 pF
Input/Output Capacitance Cyo 6 pF

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0 V£ 10%, TA =0 to + 70°C, Unless Otherwise Noted)

Input Timing Measurement Reference Level ............... 1.5V Output Timing Measurement Reference Level ............. 1.5V
InputPulseLevels ..................... 0to3.0V Outputload .......coviiiiiiiiiiii e See Figure 1A
Input Rise/Fall Time ..........oiuiiiiiiiiiiiieiianenn. 2ns

READ CYCLES 1 AND 2 (See Notes 1 and 2)

MCM6709B-8 MCM6709B-10 | MCM6709B-12

Parameter Symbol Min Max Min Max Min Max Unit | Notes
Read Cycle Time tAVAV 8 —_ 10 —_ 12 - ns 3
Address Access Time tavav — 8 — 10 — 12 ns
Chip Enable Access Time teLQv — 8 - 10 — 12 ns
Output Enable Access Time taLQv — 4 - 5 —_ 6 ns
Output Hold from Address Change tAXQX 3 —_ 3 - 3 —_ ns
Chip Enable Low to Output Active tELQX 1 — 1 — 1 — ns 14,56
Output Enable Low to Output Active tGLQX 0 — 0 — 0 — ns |4,56
Chip Enable High to Output High-Z ' tEHQZ 0 4.5 0 5 0 ns |4,56
Output Enable High to Output High-Z tGHQZ 0 4 0 5 0 ns |4,56

NOTES:

" 1. Wis high for read cycle.

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus
contention conditions during read and write cycles.

3. All read cycle timings are referenced from the last valid address to the first transitioning address.

4. Atany given voltage and temperature, tgHQz max s less than tg qx min, and tgHQz max is less than tgLqx min, both for a given device
and from device to device.

5. Transition is measured 200 mV from steady-state voltage with load of Figure 1B.

6. This parameter is sampled and not 100% tested.

-

AC TEST LOADS TIMING LIMITS

The table of timing values shows either a
minimum or a maximum limit for each param-
eter. Input requirements are specified from

480Q the external system point of view. Thus, ad-
OUTPUT . dress setup time is shown as a minimum
2550 since the system must supply at least that
5pF much time (even though most devices do not
requireit). Onthe other hand, responses from
the memory are specified from the device
point of view. Thus, the access time is shown
as a maximum since the device never pro-
Figure 1A Figure 1B vides data later than that time.

5V

MCM6709B MOTOROLA FAST SRAM
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READ CYCLE 1 (See Note)

<

< tavav » >
A (ADDRESS) )L *

e taxax
Q (DATA OUT) PREVIOUS DATA VALID j{ DATA VALID

NOTE: Device is continuously selected (E = V||, G = V)L).

READ CYCLE 2 (See Note)

< tAvAV >
A (ADDRESS) )( %
fELQV ———>
E (CHIP ENABLE)
IE[_Qx—ﬂ ~ tEHQZ
G (OUTPUT ENABLE)
- lGLav—> — tGHQZ
lGLOX—>]
Q (DATA OUT) ><><}< DATA VALID
< tavav
NOTE: Addresses valid prior to or coincident with E going low.
MOTOROLA FAST SRAM MCM6709B
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

MCM6709B-8 MCM6709B-10 MCM6709B-12
Parameter Symbol Min | Max Min Max Min Max | Unit | Notes
Write Cycle Time tavav 8 - 10 —_ 12 - ns 3
Address Setup Time tAVWL 0 —_ 0 —_ 0 — ns
Address Valid to End of Write tAVWH 8 — 9 — 10 — ns
Write Pulse Width tWLWH 8 — 9 — 10 — ns
twLEH
Data Valid to End of Write tbvwH 4 — 5 - 6 - ns
Data Hold Time tWHDX 0 - 0 —_ 0 — ns
Write Low to Data High-Z twLaz 0 4 ] 5 0 6 ns |4,56
Write High to Output Active twHaXx 3 — 3 — 3 — ns (4,56
Write Recovery Time tWHAX 0 _ 0 —_ 0 —_ ns
NOTES: _ _
1. A write occurs during the overlap of E low and W low.
2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus

contention conditions during read and write cycles.

OO h W

. All write cycle timing is referenced from the last valid address to the first transitioning address.
. Transition is measured 200 mV from steady state voltage with load of Figure 1B.

. This parameter is sampled and not 100% tested.
. At any given voltage and temperature, ty gz max is less than tyyHqx min both for a given device and from device to device.

WRITE CYCLE 1
) < tavav >
A (ADDRESS) X )(
tAVWH > TWHAX
E (CHIP ENABLE) \ /
< WIWH >
< tWLEH
W (WRITE ENABLE) \ ;[_
[e—— taywL—>] IDVWH———> tWHDX
T TN A TONTOATOATONTONTe XXX
l‘_’— twLaz - twHaX
Q (DATA OUT) HIGH-Z HIGH-Z
MCM6709B MOTOROLA FAST SRAM
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

MCM6709B-8 MCM6709B-10 | MCM6709B-12
Parameter Symbol Min Max Min Max Min Max Unit | Notes

Write Cycle Time tAVAV 8 — 10 —_ 12 - ns 3
Address Setup Time tAVEL 0 — 0 — 0 — ns

Address Valid to End of Write tAVEH 8 — — 10 — ns

Chip Enable to End of Write tELEH, 7 — 8 — 9 — ns 4,5

tELWH

Data Valid to End of Write tDVEH 4 —_ 5 — 6 — ns

Data Hold Time tEHDX 0 - 0 —_ 0 —_ ns

Wirite Recovery Time tEHAX 0 — 0 — 0 — ns

NOTES:
1. A write occurs during the overlap of E low and W low. .
2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus
contention ¢onditions during read and write cycles.
3. All write cycle timing is referenced from the last valid address to the first transitioning address.
4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition.
5. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition.

WRITE CYCLE 2
< tavav
A (ADDRESS) )( X
< tAVEH >
< tELEH >
E (CHIP ENABLE) \ 7[
'AVEL tELWH <> tEHAX
—
W (WRITE ENABLE) 7
tDVEH >
xx><><><><><><><><><><><><><><><>o<><x><><>k ownn_ YHXKKKRX
—>| tEHDX
Q (DATA OUT) HIGH-Z
ORDERING INFORMATION

(Order by Full Part Number)

MCM 6709B X

Motorola Memory Prefix —J I Shipping Method (R = Tape and Reel, Blank = Rails)
Part Number Speed (8 =8ns, 10 =10ns, 12= 12 ns)
Package (J = 300 mil SOJ)

Full Part Numbers — MCM6709BJ8 MCM6709BJ8R
MCM6709BJ10 MCM6709BJ10R
MCM6709BJ12 MCM6709BJ12R

MOTOROLA FAST SRAM MCM6709B
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MOTOROLA

SEMICONDUCTOR TECHNICAL DATA

Product Preview

64K x 4 Bit Static RAM

The MCM6709BR is a 262,144 bit static random access memory organized as
65,536 words of 4 bits, fabricated using high—performance silicon—gate BICMOS
technology. Static design eliminates the need for external clocks or timing

strobes. :

Output enable (G) is a special control feature that provides increased system
flexibility and eliminates bus contention problems.

The MCM6709BR meets JEDEC standards and is available in a revolutionary
pinout 300 mil, 28 lead plastic surface—-mount SOJ package.

¢ Single 5V +10% Power Supply
e Fully Static — No Clock or Timing Strobes Necessary
e Al Inputs and Outputs are TTL Compatible
e Center Power and I/O Pins for Reduced Noise
e Three State Outputs
o Fast Access Times:
MCM6709BR-6 =6 ns
MCM6709BR-7 =7 ns
MCM6709BR-8 = 8 ns
BLOCK DIAGRAM
A—L3—
A3
>
A3
MEMORY MATRIX
A—3— ROW |g 512 ROWS x 128 4
DECODER | o X 128X
A—3— COLUMNS
A=
AL
A3 1
| |
DQO —4—[%— — COLUMN 10 :
e of INPUT COLUMN DECODER :
H H DATA
CONTROL
DQ3 .
A A A A AAA

i

DY
A

J PACKAGE
300 MIL SOJ
CASE 810B-03
PIN ASSIGNMENT
All1e 280A
All2 271 A
All3 %6 A
Alla 5[0A
Ells 216
Dalls 23 [1 DQ
vec [ 7 22 [] Vgg
vss O 8 21 [1 Ve
pafle 20 ] DQ
wi o 19 A
All 1 18] A
All 12 170 A
All13 160A
Al 14 15 ] NC
PIN NAMES
............ Address Inputs
Wi Write Enable
A Output Enable
...................... Chip Enable
........ Data Input/Output
+ 5V Power Supply
................ Ground
No Connection

All power supply and ground pins must
be connected for proper operation of the
device.

This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice.

5/95

MCM6709BR
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TRUTH TABLE (X = Don't Care)

E G Mode Output Cycle

H X X Not Selected High-Z —

L H H Read High-Z —

L L H Read Dout Read Cycle
L X L Write Din Write Cycle

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit This device contains circuitry to protect the
inputs against damage due to high static volt-
Power Supply Voltage Vee —05t0+7.0 v ages or electric fields; however, it is advised
" " y that normal precautions be taken to avoid appli-
Voltage Relative to Vgg for Any Pin Vin, Vi -05toVec+05| V
Exgept vee 88 y in: Yout cc cation of any voltage higher than maximum
rated voltages to this high-impedance circuit.
Output Current (per 1/0) lout +30 mA This BICMOS memory circuit has been de-
P signed to meet the dc and ac specifications
Power Dissipation Pp 20 w shown in the tables, after thermal equilibrium
Temperature Under Bias Thbias -10to+85 °C has been established. The circuit is in a test
" socket or mounted on a printed circuit board
Operating Temperature TA Oto+70 °c and transverse air flow of atleast 500 linear feet
Storage Temperature — Plastic Tstg —-55t0+ 125 °C per minute is maintained.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0 V£10%, Ta =0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vee 4.5 5.0 5.5 Vv
Input High Voltage VIH 22 — Vee +0.3* \
Input Low Voltage ViL -0.5™ — 0.8 \

*V|H (max) = Vg + 0.3 V dc; V|4 (max) = Vo + 2.0 V ac (pulse width < 2.0 ns) or | < 30.0 mA.
** VL (min) =—-0.5 V dc @ 30.0 mA; V| (min) = - 2.0 V ac (pulse width < 2.0 ns) or | < 30.0 mA.

DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vi = 0 to Vi) likg(l) — +1.0 pA
Output Leakage Current (E = V|H, Vout = 0 to Vi) likg(0) — +1.0 nA
Output High Voltage (loH = — 4.0 mA) VoH 24 — \
Output Low Voltage (IpL = 8.0 mA) VoL — 0.4 \
POWER SUPPLY CURRENTS
Parameter Symbol | MCM6709BR-6 | MCM6709BR-7 | MCM6709BR-8 | Unit | Notes
AC Active Supply Current (Ioyt = 0 mA, Vo = max, IccA 215 205 195 mA |1,2,3
f=fmax)
AC Standby Current (E = Vi, Voc = max, f = fmax) IsB1 95 85 75 mA 1,23
CMOS Standby Current (Vg = max, f= 0 MHz, Isg2 20 20 20 mA
E>Vcc-0.2V,VjpsVgg, or2Vec—-0.2V)
NOTES:

1. Reference AC Operating Conditions and Characteristics for input and timing (VjH/V|L, t/tf, pulse level 0to 3.0 V, V|4 = 3.0 V).
2. All addresses transition simultaneously low (LSB) and then high (MSB).
3. Data states are all zero.

MOTOROLA FAST SRAM MCM6709BR
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CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Tp = 25°C, Periodically Sampled Rather Than 100% Tested)

Parameter Symbol Max Unit
Address Input Capacitance Cin 5 pF
Control Pin Input Capacitance(E, G, W) Cin 6 pF
Input/Output Capacitance Cio 6 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0 V+10%, TA =0 to + 70°C, Unless Otherwise Noted)
Input Timing Measurement Reference Level ............... 1.5V Output Timing Measurement Reference Level ............. 15V

InputPulselevels ............cviiiiiiiiiiiienn, 0to3.0V Outputload ........coovviviiiiiiiinennennnns See Figure 1A
Input Rise/Fall Time .......coiuiiiiiiiniiiieneninnennns 2ns
READ CYCLES 1 AND 2 (See Notes 1 and 2)
' ) MCM6709BR-6 MCM6709BR-7 MCM6709BR-8
Parameter Symbol Min Max Min Max Min Max Unit | Notes
Read Cycle Time ) tAVAV 6 —_— 7 — 8 —_ ns 3
Address Access Time tavav —_ 6 —_ 7 - 8 ns -
Chip Enable Access Time tELQv — 6 —_ 7 _ 8 ns
Output Enable Access Time taLQv —_ 4 —_ 4 - 4 ns
Output Hold from Address Change tAxQx 3 —_ 3 _ - 3 ns
Chip Enable Low to Output Active tELQX 3 — 3 — 3 — ns 4,5,6
Output Enable Low to Output Active tGLQXx 0 - 0 —_ 0 — ns 4,5,6
Chip Enable High to Output High-Z tEHQZ 0 0 3.5 0 35 ns 4,5,6
Output Enable High to Output High-Z tGHQZ 0 0 35 0 35 ns |4,5¢6

NOTES:
1. Wis high for read cycle.

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus

contention conditions during read and write cycles.

3. All read cycle timings are referenced from the last valid address to the first transitioning address.
4. At any given voltage and temperature, teqQz max is less than tg| gx min, and tgHQZz max is less than tgL.qQx min, both for a given

device and from device to device.

5. Transition is measured 200 mV from steady-state voltage with load of Figure 1B.

6. This parameter is sampled and not 100% tested.

AC TEST LOADS
45V
480 Q
OUTPUT
RL = 50Q
255Q 5pF
V=15V
Figure 1A Figure 1B

TIMING LIMITS

The table of timing values shows either a
minimum or a maximum limit for each param-
eter. Input requirements are specified from
the external system point of view. Thus, ad-
dress setup time is shown as a minimum
since the system must supply at least that
much time (even though most devices do not
require it). On the other hand, responses from
the memory are specified from the device
point of view. Thus, the access time is shown
as a maximum since the device never pro-
vides data later than that time.

MCM6709BR
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READ CYCLE 1 (See Note)

< tAVAV >
A (ADDRESS) X *

e taxax
Q (DATA OUT) PREVIOUS DATA VALID DATA VALID

NOTE: Device is continuously selected (E = V|, G = V|L).

READ CYCLE 2 (See Note)
< tavav >
A (ADDRESS) )( *
e tELQY >
E (CHIP ENABLE)
tELQX—> — 'EHQZ
G (OUTPUT ENABLE)
— teLav—> — tGHQZ
lGLQX—>]
Q (DATAOUT) ( DATA VALID
<€ tavav >

NOTE: Addresses valid prior to or coincident with E going low.

MCM6709BR
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

MCM6709BR-6 MCM6709BR-7 MCM6709BR-8

Parameter Symbol Min Max Min Max Min Max Unit | Notes
Write Cycle Time tAvAvV 6 — 7 — 8 _ ns 3
Address Setup Time tAVWL 0 — 0 — 0 — ns
Address Valid to End of Write tAVWH 6 —_ 7 -_— 8 —_ ns
Write Pulse Wid_th WLWH 6 — 7 — 8 — ns

tWLEH

Data Valid to End of Write tDVWH 3 — 3.5 — 3.5 — ns
Data Hold Time tWHDX 0 — 0 — 0 - ns
Write Low to Data High-Z twLqz 0 35 0 35 0 35 ns |4,56
Write High to Output Active tWHQX 3 — 3 — 3 — ns | 4,56
Write Recovery Time tWHAX 0 — 0 — 0 — ns

NOTES:
1. A write occurs during the overlap of E low and W low.
2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus
contention conditions during read and write cycles.
3. All write cycle timing is referenced from the last valid address to the first transitioning address.
4. Transition is measured 200 mV from steady state voltage with load of Figure 1B.
5. This parameter is sampled and not 100% tested.
6. At any given voltage and temperature, tyy| gz max is less than tyyHqx min both for a given device and from device to device.

WRITE CYCLE 1
< tavav >
A (ADDRESS) )( X
tAVWH > tWHAX
_ S
E (CHIP ENABLE) \ 7
< tWLWH >
< tWLEH —
W (WRITE ENABLE) \ 7[_
le—— tAVWL—> IDVWH———> tWHDX

D (DATAIN) DATA VALID X><><><><
L—"— twiaz L—b— twHOX

HIGH-Z HIGH-Z

Q (DATA OUT)

MCM6709BR MOTOROLA FAST SRAM
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

MCM6709BR-6 MCM6709BR-7 MCM6709BR-8
Parameter Symbol Min Max Min Max Min Max Unit | Notes

Write Cycle Time tAVAV 6 —_ 7 —_ 8 - ns 3
Address Setup Time tAVEL 0 —_ 0 —_ 0 —_ ns

Address Valid to End of Write tAVEH 6 —_ 7 -_ 8 —_ ns

Chip Enable to End of Write tELEH: 5 - 6 — 7 - ns 4,5

tELWH

Data Valid to End of Write tDVEH 3 — 3.5 —_ 3.5 — ns

Data Hold Time tEHDX 0 —_ 0 - 0 — ns

Write Recovery Time tEHAX 0 —_ 0 _ 0 — ns

NOTES:
1. A write occurs during the overlap of E low and W low.
2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus
contention conditions during read and write cycles.
. All write cycle timing is referenced from the last valid address to the first transitioning address.
. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition.
. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition.

(S S ]

WRITE CYCLE 2

< tavav >
A (ADDRESS) X )(
< {AVEH
< tELEH >
E (CHIP ENABLE) \ 7Z
< tAVEL > ELWH > tEHAX
_ /S )
W (WRITE ENABLE) \ 7

[ tDVEH >
DEATANY XWW DATAVALD

—»l tEHDX

Q (DATA OUT) HIGH-Z

ORDERING INFORMATION
(Order by Full Part Number)

9B Zf
Motorola Memory Prefix j ‘ Shipping Method (R = Tape and Reel, Blank = Rails)
Part Number Speed (6 =6ns,7 =7 ns, 8=8ns)

Package (J = 300 mil SOJ)

Full Part Numbers — MCM6709BRJ6 MCM6709BRJER
MCM6709BRJ7 MCM6709BRJ7R
MCM6709BRJ8 MCM6709BRJBR

MOTOROLA FAST SRAM MCM6709BR
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

64K x 4 Bit Static RAM
The MCM6709R is a 262,144 bit static random access memory organized as
65,536 words of 4 bits, fabricated using high—performance silicon—-gate BICMOS
technology. Static design eliminates the need for external clocks or timing J PACKAGE
strobes. _ 300 MIL SOJ
Output enable (G) is a special control feature that provides increased system CASE 810B—03
flexibility and eliminates bus contention problems.
The MCM6709R meets JEDEC standards and is available in a revolutionary
pinout 300 mil, 28 lead plastic surface—-mount SOJ package.
) PIN ASSIGNMENT
¢ Single 5V + 10% Power Supply
o Fully Static — No Clock or Timing Strob'es Necessary al e 28 0 Als
e All Inputs and Outputs are TTL Compatible
¢ Center Power and I/O Pins for Reduced Noise Ml 27 ] A4
o Three State Outputs A2l 3 2 ] A13
o Fast Access Times: MCM6709R-6 = 6 ns Al 4 25 [1 A12
MCM6709R-7 =7 ns = -
MCM6709R-8 = 8 ns Els ufG
DQo [ 6 23 1 DQ3
vec [ 7 22 ] vgg
vss 8 21 Vee
DQi Q9 20 [ DQ2
w10 19 1 A1
A4l 11 18 [1 A10
As (] 12 17 1 A9
As [ 13 16 [ A8
ATl 14 15 ] NC
PIN NAMES
AO-A15 ............ Address Inputs
DQo COLUMNI/O H W..... .... Write Enable
INPUT . G ... ... Output Enable
: HE COLUMN DECODER B Chip Enable
*l contROL DQ0-DQ3........ Data Input/Output
DQ3 | | Veg - + 5V Power Supply
VSS tviiiiiiiiiiiiiiens Ground
A A AAAR AA NC ...t No Connection
All power supply and ground pins must
E be connected for proper operation of the
device.
w .
G—d / P
~
REV 1
5/95
MCM6709R MOTOROLA FAST SRAM
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TRUTH TABLE (X = Don’t Care)

E G w Mode Output Cycle

H X X Not Selected High-Z —

L H H Read High-Z —

L L H Read Dout Read Cycle
L X L Write Din Wirite Cycle

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit ) This de\{ice contains circuitry .to protgct the

inputs against damage due to high static volt-

Power Supply Voltage Vee -05t0+7.0 \ ages or electric fields; however, it is advised
Voltage Relative to Vgg for Any Pin Vi, Vout |-0.5toVgc+05| V thatnormal precautions be taken to avoid appli-

cation of any voltage higher than maximum
rated voltages to this high-impedance circuit.
Output Current (per 1/O) lout +30 mA This BICMOS memory circuit has been de-
signed to meet the dc and ac specifications
shown in the tables, after thermal equilibrium
Temperature Under Bias Thias -10to +85 °C has been established. The circuit is in a test
socket or mounted on a printed circuit board
andtransverse air flow of atleast 500 linear feet
Storage Temperature — Plastic Tstg -55t0+125 °C per minute is maintained.
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are

exceeded. Functional operation should be restricted to RECOMMENDED OPER-

ATING CONDITIONS. Exposure to higher than recommended voltages for

extended periods of time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0V£10%, Tp = 0 to 70°C, Unless Otherwise Noted)

ExceptVce

Power Dissipation Pp 2.0 W

Operating Temperature TA Oto+70 °C

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vece 45 5.0 5.5 Vv
Input High Voltage VIH 2.2 — Vce +0.3* \
Input Low Voltage ViL -0.5" — 0.8 \

*V|H (max) = Vg + 0.3 V dc; V|H (max) = Vcg + 2.0 V ac (pulse width < 2.0 ns) or | < 30.0 mA.
**VL (min) =- 0.5V dc @ 30.0 mA; V| (min) =—-2.0 V ac (pulse width <2.0 ns) or | <30.0 mA.

DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vin =0 to V) likg(1) —_ +1.0 pA
Output Leakage Current (E = V|, Voyt = 0 to Vi) likg(0) — +1.0 pA
Output High Voltage (IoH =— 4.0 mA) VOH 24 — \
Output Low Voltage (Ip|_ = 8.0 mA) VoL — 0.4 \
POWER SUPPLY CURRENTS
Parameter Symbol | MCM6709R-6 | MCM6709R-7 | MCM6709R-8 | Unit | Notes
AC Active Supply Current (Igyt = 0 mA, lcca 195 190 185 mA [1,2,3
Vee =max, f=fmax)
AC Standby Current (E = ViH, Voc = max, f = fmax) IsB1 85 80 75 mA 1,23
CMOS Standby Current (Ve = max, f=0 MHz, IsB2 20 20 20 mA
E2Vcg-0.2V,VjnsVgg, or2Vog -0.2V)
NOTES:

1. Reference AC Operating Conditions and Characteristics for input and timing (V|H/V|L, t/t, pulse level 0 to 3V, VI =3 V).
2. All addresses transition simultaneously low (LSB) and then high (MSB).
3. Data states are all zero.

MOTOROLA FAST SRAM MCM6709R
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CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested)

Parameter Symbol Max Unit

Address Input Capacitance Cin 5 pF

Control Pin Input Capacitance (E, G, W) Cin 6 pF

Input/Output Capacitance Cio 6 pF

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0V£10%, TA =0 to + 70°C, Unless Otherwise Noted)

Input Timing Measurement Reference Level ............... 1.5V Output Timing Measurement Reference Level ............. 1.5V
Input Pulse Levels ............ccovovviiiinininnnnn, 0to3.0V Outputload .......covvviiiiiiiiiiiiiei See Figure 1A
Input Rise/Fall Time ...........oiiiiiiiiniiiiieinnnns 2ns

READ CYCLES 1 AND 2 (See Notes 1 and 2)

) MCM6709R-6 MCM6709R-7 MCM6709R-8

Parameter Symbol Min Max Min Max Min Max Unit | Notes
Read Cycle Time tavav 6 — 7 — 8 — ns 3
Address Access Time tavav — 6 — 7 — 8 ns
Chip Enable Access Time teLqv — 6 - 7 — 8 ns
Output Enable Access Time taLQv — 4 _ 4 —_ 4 ns
Output Hold from Address Change tAxQx 3 — 3 —_ 3 — ns
Chip Enable Low to Output Active tELQX 3 — 3 — 3 — ns 4,5,6
Output Enable Low to Output Active taLQx 0 —_ 0 - 0 — ns 4,5,6
Chip Enable High to Output High-Z tEHQZ 0 3 0 3.5 0 4 ns | 4,56
Output Enable High to Output High-Z tGHQZ 0 3 0 3.5 0 4 ns 4,5,6

NOTES:

1. Wis high for read cycle.

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus

contention conditions during read and write cycles.
3.
4
device and from device to device.

. Transition is measured 200 mV from steady-state voltage with load of Figure 1B.
. This parameter is sampled and not 100% tested.

o o

AC TEST LOADS
BV
480Q
OUTPUT
RL=50Q
255Q 5pF
V=15V
Figure 1A Figure 1B

All read cycle timings are referenced from the last valid address to the first transitioning address.
. At any given voltage and temperature, teHqz max is less than tg| qx min, and tgHQz max is less than tg) gx min, both for a given

TIMING LIMITS

The table of timing values shows either a
minimum or a maximum limit for each param-
eter. Input requirements are specified from
the external system point of view. Thus, ad-
dress setup time is shown as a minimum
since the system must supply at least that
much time (even though most devices do not
require it). On the other hand, responses from
the memory are specified from the device
point of view. Thus, the access time is shown
as a maximum since the device never pro-
vides data later than that time.

MCM6709R
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READ CYCLE 1 (See Note)

< tAvAv >
A (ADDRESS) X *

[e— tAxQx

Q (DATA OUT) PREVIOUS DATA VALID DATA VALID

!‘ tavav >

NOTE: Device is continuously selected (E = V., G = V|L).

READ CYCLE 2 (See Note)
< tavav >
A (ADDRESS) ><
[ IELQV >
E (CHIP ENABLE)
tELax—>] I~ lEHQZ
G (OUTPUT ENABLE)
- laLav—>] — tGHQZ
tGgLOX—>
Q (DATA OUT) XX}( DATA VALID 3—
< tavav >

NOTE: Addresses valid prior to or coincident with E going low.

MCM6709R

MOTOROLA FAST SRAM
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

MCM6709R-6 MCM6709R-7 MCM6709R-8

Parameter Symbol Min Max Min Max Min Max Unit | Notes
Write Cycle Time tAVAV 6 _ 7 —_ 8 — ns 3
Address Setup Time tAvWL 0 — 0 — 0 - ns
Address Valid to End of Write tAVWH 6 —_ 7 —_ 8 - ns
Write Pulse Width tWLWH, 6 - 7 — 8 —_ ns

tWLEH

Data Valid to End of Write tDVWH 3 —_ 3.5 —_ 4 - ns
Data Hold Time tWHDX 0 -_ 0 — 0 —_ ns
Write Low to Data High-Z twLaz 0 3.5 0 3.5 0 4 ns 4,5,6
Write High to Output Active twHQx 3 - 3 — 3 - ns 4,5,6
Write Recovery Time tWHAX 0 —_ 0 —_ 0 —_ ns

NOTES:

1. A write occurs during the overlap of E low and W low.

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus

contention conditions during read and write cycles.
3. Ali write cycle timing is referenced from the last valid address to the first transitioning address.

4. Transition is measured 200 mV from steady state voltage with load of Figure 1B.
5. This parameter is sampled and not 100% tested.
6. At any given voltage and temperature, tyy| qz max is less than tyHqx min both for a given device and from device to device.

WRITE CYCLE 1
< VAV >
A (ADDRESS) X (
tavwH e tWHAX
E (CHIP ENABLE) \ /
< lWLWH >
< WLEH
W (WRITE ENABLE) \ ;[-
le—— taywL—>] IDVWH—————> WHDX

poamam X )JOOOOUOKKXKXKXXNNK DATAVALD
L—»— twioz L—>— WHQX
Q OATAGUT) HIGH-Z HIGH-Z
MCM6709R MOTOROLA FAST SRAM—
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

MCM6709R-6 MCM6709R-7 MCM6709R-8
Parameter Symbol Min Max Min Max Min Max Unit | Notes
Write Cycle Time tAVAV 6 — 7 — 8 — ns 3
Address Setup Time tAVEL 0 — 0 — 0 — ns
Address Valid to End of Write tAVEH 6 — 7 —_ 8 —_ ns
Chip Enable to End of Write tELEH, 5 — 6 — 7 — ns 4,5
tELWH
Data Valid to End of Write tDVEH 3 — 35 — 4 — ns
Data Hold Time tEHDX 0 — 0 —_ 0 — ns
Write Recovery Time tEHAX 0 — 0 — 0 - ns
NOTES: B _
1. A write occurs during the overlap of E low and W low.

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus
contention conditions during read and write cycles.

3. All write cycle timing is referenced from the last valid address to the first transitioning address.

4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition.

5. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition.

WRITE CYCLE 2

tavav

A (ADDRESS) ) X ><
AVEH >
< tELEH >
E (CHIP ENABLE) 5\ 7{
< tAVEL tELWH >€—> 1EHAX
W (WRITE ENABLE) \ 7‘
1DVEH ————>

D (DATAIN) X DATA VALID >O<><><><><X
——>| tEHDX

Q (DATA OUT) HIGH-Z

ORDERING INFORMATION
(Order by Full Part Number)

6709R X X X

MCM
Motorola Memory Prefix ——J T— Shipping Method (R2 = Tape and Reel, Blank = Rails)
Part Number Speed (6=6ns,7=7ns, 8=8ns)

Package (J = 300 mil SOJ)

Full Part Numbers — MCM6709RJ6 MCM6709RJ6R2
MCM6709RJ7 MCM6709RJ7R2
MCM6709RJ8 MCM6709RJ8R2

MOTOROLA FAST SRAM MCM6709R
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

128K x 8 Bit Fast Static Random
Access Memory

The MCM6726 is a 1,048,576 bit static random access memory organized as
131,072 words of 8 bits. This device is fabricated using high performance silicon—

MCM6726

WJ PACKAGE

¢ : : i 00 MIL SOJ
gate BICMOS technology. Static design eliminates the need for external clocks 4
or timing strobes. CASE 857A-02
Output enable (G) is a special control feature that provudes increased system
flexibility and eliminates bus contention problems.
This device meets JEDEC standards for functionality and revolutionary pinout,
and is available in a 400 mil plastic small-outline J-leaded package. PIN ASSIGNMENT
« Single 5V + 10% Power Supply AQ1® a2 fla
* Fully Static — No Clock or Timing Strobes Necessary . Afl 2 31 A
o All Inputs and Outputs Are TTL Compatible Al 3 DA
e Three State Outputs Al A
e Fast Access Times: 10, 12 ns _ 4 2 _
o Center Power and I/O Pins for Reduced Noise Ell 5 86
Dao( ¢ o7 [ DQ7
paif 7 ] D06
BLOCK DIAGRAM %
veell 8 25 [ Vss
r— vssl o 2 [ Voo
D — DQ2(} 10 23 [1 DQ5
A= DG3 [ 11 22 [1 DQ4
A D= : W 12 2 [JA
A — ] Row Al 13 20[A
DECODER 2 ROWS x 256 x 8
n —3— " COLUMNS Al . 9[A
A _k= All 15 1A
A —3— All 16 7pA
A —3
1 |
Pae : COLLMNYO PIN NAMES
. INPUT COLUMN DECODER
. DATA Address Input
CONTROL| /@ /e /R /% /%¢/%/°/% || | B, Chip Enable
DQ7 Write Enable
A A AA L G Output Enable
........ Data Input/Output
.. +5V Power Supply
E—PSoeoI—™N | 1 Je | | VSS Ground
W ‘
G I o -
REV 5
5/95
MCM6726 MOTOROLA FAST SRAM
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TRUTH TABLE (X = Don't Care)

E G Mode Vge Current | Output Cycle

H X X Not Selected IsB1, lsB2 High-Z —

L H H | Output Disabled lcca High-Z -

L L H Read Icca Dout Read Cycle
L X L Write lcca High-Z Write Cycle

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit This device contains circuitry to protect the
inputs against damage due to high static volt-
Power Supply Voltage Vce -05t0+7.0 \ ages or electric fields; however, it is advised
i i . _ that normal precautions be taken to avoid appli-
\ézgzgf \7 ; Ch: five to Vs for Any Pin Vin:Vout | ~05toVeg+05 |V cation of any voltage higher than maximum
rated voltages to these high-impedance cir-

Output Current lout +30 mA cuits.

This BICMOS memory circuit has been de-
signed to meet the dc and ac specifications
Temperature Under Bias Thias -10to+85 °C shown in the tables, after thermal equilibrium
has been established. The circuit is in a test
socket or mounted on a printed circuit board
Storage Temperature — Plastic Tstg —55t0 + 125 °C and transverse air flow of at least 500 linear feet

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are per minute is maintained.
exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device reliability.

Power Dissipation Pp 1.2 W

Operating Temperature TA 0to+70 °C

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0 V£10%, Ta = 0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vee 45 5.0 55 \
Input High Voltage VIH 2.2 — Vge + 0.3 \'
Input Low Voltage ViL -0.5* — 0.8 \

*V|L (min) =-0.5 V dc; V|| (min) = 2.0 V ac (pulse width < 2.0 ns) for | < 20.0 mA.
**V|y (max) = Vg + 0.3 V dc; ViH (max) = Vo + 2 V ac (pulse width < 2.0 ns) for | <20.0 mA.

DC CHARACTERISTICS
Parameter Symbol Min Max Unit

Input Leakage Current (All Inputs, Vjn = 0 to Vo) likg(1) — +1.0 pA
Output Leakage Current (E = V|4, Vout = 0 to VcG) likg(0) — +1.0 pA
Output Low Voltage (Io| = + 8.0 mA) VoL — 0.4 \
Output High Voltage (IoH = — 4.0 mA) VoH 2.4 — \

POWER SUPPLY CURRENTS

Parameter Symbol | MCM6726-10 | MCM6726-12 | Unit | Notes

AC Active Supply Current (loyt = 0 mA) (Ve = max, f = fmax) IccA 175 165 mA |1,2,3
Active Quiescent Current (E = V|, Voc = max, f = 0 MHz) lcca 100 100 mA
AC Standby Current (E = V|, VoG = max, f = fmax) IsB1 60 60 mA |1,2,3
CMOS Standby Current (Vo = max, f= 0 MHz, E2Vgg-0.2V, IsB2 20 20 mA
VinsVgs +0.2V,or2Vcc—-0.2V)

NOTES:

1. Reference AC Operating Conditions and Characteristics for input and timing (ViH/VyL, t/t, pulse level 0 t0 3.0 V, V|4 = 3.0 V).
2. All addresses transition simultaneously low (LSB) and then high (MSB).
3. Data states are all zero.

MOTOROLA FAST SRAM MCM6726
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CAPACITANCE (f= 1.0 MHz, dV = 3.0 V, Tp = 25°C, Periodically Sampled Rather Than 100% Tested)

Parameter Symbol Typ Max Unit
Address Input Capacitance Cin — 6 pF
Control Pin Input Capacitance Cin — 6 pF
Input/Output Capacitance Ci/o —_ 8 pF

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0V £10%, TA = 0 to +70°C, Unless Otherwise Noted)

Input Timing Measurement Reference Level

Output Timing Measurement Reference Level ............. 1.5V
InputPulselevels ............ccoevuvnennnn. Outputload ......c.covviriiiiiiiiiiiiennnnnnn. See Figure 1A
Input Rise/Fall Time
READ CYCLE TIMING (See Notes 1 and 2)
MCM6726-10 MCM6726—-12
Parameter Symbol Min Max Min Max Unit | Notes
Read Cycle Time tAvAV 10 —_ 12 —_ ns 3
Address Access Time tavav -— 10 — 12 ns
Enable Access Time teLQv _ 10 — 12 ns
Output Enable Access Time tGLQv — 5 - 6 ns
Output Hold from Address Change taxax 3 —_ 3 - ns
Enable Low to Output Active tELQX 3 _ 3 —_ ns 4,5,6
Output Enable Low to Output Active tGLQX 0 - 0 —_— ns 4,5,6
Enable High to Output High-Z tEHQZ 0 0 ns | 456
Output Enable High to Output High-Z tGHQZ 0 0 ns 45,6

NOTES:
. Wis high for read cycle.

FNEZN S

to device.

PN

AC TEST LOADS

outPuT—(]

RL=50Q

Figure 1A

OUTPUT —1

2550 <

—
\AJ
||}L

. For common 1/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles.
. All read cycle timings are referenced from the last valid address to the first transitioning address.
At any given voltage and temperature, teHQz max < tg| Qx min, and tgHQZz Max < tgLQx min, both for a given device and from device

. Transition is measured 200 mV from steady—state voltage with load of Figure 1B.
. This parameter is sampled and not 100% tested.
Device is continuously selected (E = V|, G = V)L).
Addresses valid prior to or coincident with E going low.

TIMING LIMITS

The table of timing values shows either a
minimum or a maximum limit for each param-
eter. Input requirements are specified from
the external system point of view. Thus, ad-
dress setup time is shown as a minimum
since the system must supply at least that
much time (even though most devices do not
requireit). On the other hand, responses from
the memory are specified from the device
point of view. Thus, the access time is shown
as a maximum since the device never pro-
vides data later than that time.

5V

480 Q

5pF

Figure 1B

MCM6726
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READ CYCLE 1 (See Note 7)

1AVAV

X

A (ADDRESS) ><
taxax >
Q (DATA OUT) PREVIOUS DATA VALID DATA VALID
|<————— tavav
READ CYCLE 2 (See Note 8)

1AVAV {

A (ADDRESS) >< >k
tavav
- tELQv
E (CHIP ENABLE)

N

re— tELQX —*

G (OUTPUT ENABLE)

Q (DATA OUT)

E tEHQZ >

taLav
I‘— taLax —*

{* tGHQZ ™

DATA VALID >

MOTOROLA FAST SRAM

MCM6726
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

MCM6726-10 MCM6726-12
Parameter Symbol Min Max Min Max Unit | Notes

Wirite Cycle Time tAVAV 10 — 12 — ns 3
Address Setup Time tAvwL 0 — 0 — ns
AddressValid to End of Write tAVWH 9 — 10 — ns
Address Valid to End of Write, G High tAVWH 8 — 9 — ns
Write Pulse Width tWLWH, 9 — 10 — ns

tWLEH
Write Pulse Width, G High tWLWH, 8 — 9 — ns

tWLEH
Data Valid to End of Write tDVWH 5 —_ 6 — ns
Data Hold Time tWHDX 0 — 0 - ns
Wirite Low to Data High—-Z twLaz 0 5 0 6 ns 4,56
Write High to Output Active tWHQX 3 — 3 — ns 4,56
Wirite Recovery Time tWHAX 0 — 0 — ns

NOTES:
1. A write occurs during the overlap of E low and W low.
2. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles.
3. All write cycle timings are referenced from the last valid address to the first transitioning address.
4. Transition is measured 200 mV from steady—state voltage with load of Figure 1B.
5. This parameter is sampled and not 100% tested.
6. At any given voltage and temperature, tw| qz max < tywHQx min both for a given device and from device to device.

WRITE CYCLE 1
tavav
A (ADDRESS) >< ><
TAVWH tWHAX
E (CHIP ENABLE) __\ Y
:‘\NNLEH
W (WRITE ENABLE) \\ " 7/
la— taywL —— tDVWH —— TWHDX
D (DATAIN) DATA VALID )
twigz ——>
0 DATAOUT) HIGH-Z HIGH-Z
twHax
MCM6726 MOTOROLA FAST SRAM
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

MCM6726—-10 MCM6726-12
Parameter Symbol Min Max Min Max Unit | Notes

Wirite Cycle Time tAVAV 10 — 12 _ ns 3
Address Setup Time tAVEL 0 _ 0 - ns

Address Valid to End of Write tAVEH 8 — 9 — ns

Enable to End of Write tELEH, 8 — 9 —_ ns 4,5

tELWH

Data Valid to End of Write tDVEH 5 — 6 - ns

Data Hold Time tEHDX 0 — 0 - ns

Write Recovery Time tEHAX 0 — 0 — ns

NOTES:

. A write occurs during the overlap of E low and W low.

2. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles.
3. All write cycle timings are referenced from the last valid address to the first transitioning address.

4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition.

5. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition.

Py

WRITE CYCLE 2
tavav
A (ADDRESS) >< ><
tAVEH
l«—— {EL[FH ————»
E (CHIP ENABLE) \\ 7[
tAVEL - tELWH tEHAX
W (WRITE ENABLE) \ 7/
IDVEH —> tEHDX
Q (DATA OUT) HIGH-Z
ORDERING INFORMATION

(Order by Full Part Number)

%CM 26 WJ X X%
Motorola Memory Prefix Shipping Method (R2 = Tape and Reel, Blank = Rails)

Part Number Speed (10 = 10 ns, 12 = 12 ns)
Package (WJ = 400 mil SOJ)
Full Part Numbers — MCM6726WJ10  MCM6726WJ12
MCM6726WJ10R2 MCM6726WJ12R2
MOTOROLA FAST SRAM MCM6726
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MOTOROLA

SEMICONDUCTOR TECHNICAL DATA

128K x 8 Bit Fast Static Random
Access Memory
The MCM6726B is a 1,048,576 bit static random access memory organized
as 131,072 words of 8 bits. This device is fabricated using high performance sili- WJ PACKAGE
con—gate BICMOS technology. Static design eliminates the need for external 400 MIL SOJ
clocks or timing strobes. CASE 857A-02
Output enable (G) is a special control feature that provides increased system
flexibility and eliminates bus contention problems.
Thls dev_lce mgets JEDEQ stanqards forfunqtnonahty and revolutionary pinout, PIN ASSIGNMENT
and is available in a 400 mil plastic small-outline J-leaded package.
e Single 5V + 10% Power Supply AQ4® R A
e Fully Static — No Clock or Timing Strobes Necessary Al 2 31PA
e All Inputs and Outputs Are TTL Compatible All 3 oA
e Three State Outputs Al hA
e Fast Access Times: 8, 10, 12 ns _ 4 3 _
o Center Power and I/O Pins for Reduced Noise Els 280G
Dao[] 6 27 ] DQ7
patfl 7 26 [1 D6
BLOCK DIAGRAM vecl 8 25 1 Vs
Vssl 9 24 D Vee
A —H
A e Ve pQ2(] 10 23 [1 D5
| [*— Vgg DQ3 [} 11 20 [] DQ4
A —3— W 12 21JA
n— MEMORY All 13 20 1A
A —3— ROW MATRIX
DECODER| o | 512ROWSx256x8 Al 14 1A
A —3 . COLUMNS All 15 1w A
A—TL3— Al 16 17pA
n—3
L
L [ PIN NAMES
bao T COLUMN 1/0
. INPUT COLUMN DECODER AD-A16 ............. Address Input
. DATA E Chip Enable
CONTROL wW... Write Enable
pa7 G Output Enable
A A A A A A A A DQ0O-DQ7........ Data Input/Output
VG i vvvevnennnn + 5V Power Supply
VS tvvereiiiiiiiiiiiins Ground
E .
L]
L]
w
G I { -
REV 2
5/95
MCM6726B MOTOROLA FAST SRAM
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TRUTH TABLE (X = Don't Care)

E G Mode Ve Current | Output Cycle

H X X Not Selected 1sB1, IsB2 High-Z —

L H H | Output Disabled Icca High-Z —

L L H Read Icca Dout Read Cycle
L X L Write lcca High-Z Wirite Cycle

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit This device contains circuitry to protect the
inputs against damage due to high static volt-
Power Supply Voltage Vce -0.5t0+7.0 \ ages or electric fields; however, it is advised
" " y _ that normal precautions be taken to avoid appli-
Vo\l/t(a%a Relative to Vgg for Any Pin Except | Vin, Vout 05toVeg+05| V cation of any voltage higher than maximum
rated voltages to these high-impedance cir-
Output Current lout +30 mA cuits.

— This BICMOS memory circuit has been de-
Power Dissipation PD 1.2 w signed to meet the dc and ac specifications
Temperature Under Bias Thias ~ 1010 + 85 °C shown in the tables, after thermal equilibrium
has been established. The circuit is in a test
Operating Temperature TA Oto+70 °C socket or mounted on a printed circuit board
Storage Temperature — Plastic Totg 5510+ 125 C andtransverse air flow of atleast 500 linear feet

per minute is maintained.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0 V£ 10%, TA = 0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vece 4.5 5.0 55 \
Input High Voltage VIH 22 — Vee +0.3* \
Input Low Voltage ViL -0.5" — 0.8 \Y

*V|L (min) = -0.5 V dc; V) (min) = -2.0 V ac (pulse width < 2.0 ns) for | £ 20.0 mA.
**V|4 (max) = Vge + 0.3 V dc; V4 (max) = Vgg + 2 V ac (pulse width < 2.0 ns) for | <£20.0 mA.

DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vin =0 to Vcg) likg(1) -— +1.0 pA
Output Leakage Current (E = V|4, Vout = 0 to Vo) llkg(O) — £1.0 pA
Output Low Voltage (loL = + 8.0 mA) VoL — 0.4 \Y
Output High Voltage (IoH = — 4.0 mA) VoH 2.4 — Vv
POWER SUPPLY CURRENTS
Parameter Symbol | 6726B-8 | 6726B-10 | 6726B-12 | Unit | Notes
AC Active Supply Current (loyt = 0 mA) (Vo = max, f = fmax) lcca 195 175 165 mA 1,2,3
Active Quiescent Current (E = V||, Voc = max, f = 0 MHz) lcc2 100 100 100 mA
AC Standby Current (E = Vi, Voc = max, f = fmax) IsB1 60 60 60 mA 1,2,3
CMOS Standby Current (VoG = max, f=0MHz, E2Vgg-0.2V, IsB2 20 20 20 mA
Vin<Vgs +0.2V,or2Vgc—-0.2V)
NOTES:

1. Reference AC Operating Conditions and Characteristics for input and timing (V|H/V|L, t/tf, pulse level 0t0 3.0 V, V|4 = 3.0 V).
2. All addresses transition simultaneously low (LSB) and then high (MSB).
3. Data states are all zero.

MOTOROLA FAST SRAM MCM6726B
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CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Tp = 25°C, Periodically Sampled Rather Than 100% Tested)

Parameter Symbol Typ Max Unit
Address Input Capacitance Cin — 6 pF
Control Pin Input Capacitance Cin — 6 pF
Input/Output Capacitance Cio — 8 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Ve =5.0V £10%, Ta = 0 to +70°C, Unless Otherwise Noted)
Input Timing Measurement Reference Level ............... 1.5V Output Timing Measurement Reference Level ............. 15V
InputPulselevels ...............coooiiiiiiint, 0to3.0V OutputLoad ........... ... ..o, See Figure 1A
Input Rise/Fall TImMe . ......cooeeiiiiiiiiiiiiiniiinnenn 2ns
READ CYCLE TIMING (See Notes 1 and 2)
6726B-8 6726B-10 | 6726B-12
Parameter Symbol | Min | Max | Min | Max | Min | Max | Unit | Notes
Read Cycle Time tavav 8 — 10 — 12 — ns 3
Address Access Time tavav — 8 — 10 —_ 12 ns
Enable Access Time tELQv — 8 — 10 — 12 ns
Output Enable Access Time tgLQv — 4 — 5 — 6 ns
Output Hold from Address Change tAxQx 3 — 3 — 3 — ns
Enable Low to Output Active tELQx 3 —_ 3 — 3 — ns 45,6
Output Enable Low to Output Active taLax 0 — 0 — 0 — ns 45,6
Enable High to Output High—-Z tEHQZ — 0 5 0 ns 45,6
Output Enable High to Output High-Z tGHQZ — 0 5 0 ns 45,6

NOTES:
1. Wis high for read cycle.
2. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles.
3. All read cycle timings are referenced from the last valid address to the first transitioning address.
4. At any given voltage and temperature, teHQz max < tg[ Qx min, and tgHQZ Max < tgLqQx min, both for a given device and from device
to device.
. Transition is measured 200 mV from steady-state voltage with load of Figure 1B.
. This parameter is sampled and not 100% tested.
. Device is continuously selected (E = V), G = V)_).
. Addresses valid prior to or coincident with E going low.

oNO O

AC TEST LOADS
+5V
480 Q
OUTPUT
255 Q 5pF
Figure 1A Figure 1B

TIMING LIMITS

The table of timing values shows either a
minimum or a maximum limit for each param-
eter. Input requirements are specified from
the external system point of view. Thus, ad-
dress setup time is shown as a minimum
since the system must supply at least that
much time (even though most devices do not
requireit). On the other hand, responses from
the memory are specified from the device
point of view. Thus, the access time is shown
as a maximum since the device never pro-
vides data later than that time.

MCM6726B
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READ CYCLE 1 (See Note 7)

A (ADDRESS) ><

tavav *

taxax
Q (DATAOUT) PREVIOUS DATA VALID DATA VALID
READ CYCLE 2 (See Note 8)

A (ADDRESS) ><

tAVAV ;‘{

tavav

—\ - ELQv
E (CHIP ENABLE)

e—— tELQx —™

G (OUTPUT ENABLE)

/ Ktsnoz’

taLax —

Q (DATA OUT)

— taLQy ———> li‘teﬂoz—’

< DATA VALID >——

MOTOROLA FAST SRAM
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

6726B-8 6726B-10 6726B-12
Parameter Symbol Min | Max | Min | Max | Min | Max | Unit | Notes
Write Cycle Time tAVAV 8 — 10 — 12 — ns 3
Address Setup Time tAvwL 0 -_ 0 —_ 0 -_ ns
Address Valid to End of Write tAVWH 8 — 9 — 10 — ns
Address Valid to End of Write, G High tAVWH 7 — 8 — 9 — ns
Write Pulse Width tWLWH, 8 — 9 — 10 — ns
tWLEH
Write Pulse Width, G High WLWH: 7 — 8 — 9 — ns
tWLEH
Data Valid to End of Write tbvwWH 4 — 5 — 6 — ns
Data Hold Time tWHDX 0 — 0 — 0 — ns
Wirite Low to Data High—-Z twLqz 0 4 0 5 0 6 ns 4,5,6
Write High to Output Active twHQx 3 — 3 — 3 — ns 4,5,6
Wirite Recovery Time tWHAX 0 —_ 0 — 0 - ns
NOTES:
1. A write occurs during the overlap of E low and W low. .
2. For common /O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles.
3. All write cycle timings are referenced from the last valid address to the first transitioning address.
4. Transition is'measured 200 mV from steady-state voltage with load of Figure 1B.
5. This parameter is sampled and not 100% tested.
6. Atany given voltage and temperature, ty Qz max < tywHQx min both for a given device and from device to device.
WRITE CYCLE 1
tavav
A (ADDRESS) >< ><
1AVWH tWHAX
E (CHIP ENABLE) \ Y
tWLEH
tWLWH
W (WRITE ENABLE) \\ ][
le— tayw, ——> tDVWH ——> tWHDX
D (DATA IN) DATA VALID
twiaz ——
Q (DATA OUT) HIGH-Z HIGH-Z
tWHOX
MCM6726B "MOTOROLA FAST SRAM
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

6726B-8 6726B-10 6726B-12
Parameter Symbol Min | Max | Min | Max | Min | Max | Unit | Notes

Write Cycle Time tAVAV 8 - 10 - 12 — ns 3
Address Setup Time tAVEL 0 - 0 — 0 — ns

Address Valid to End of Write tAVEH 7 - 8 — 9 - ns

Enable to End of Write tELEH, 7 — 8 — 9 — ns 4,5

tELWH

Data Valid to End of Write tDVEH 4 — —_ 6 - ns

Data Hold Time tEHDX 0 — 0 - 0 — ns

Write Recovery Time tEHAX 0 - 0 —_ 0 - ns

NOTES:
1. A write occurs during the overlap of E low and W low.
2. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles.
3. All write cycle timings are referenced from the last valid address to the first transitioning address.
4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition.
5. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition.

WRITE CYCLE 2

< tavav
A (ADDRESS) >< . ><
tAVEH
l«—— tFIFH ————— >
E (CHIP ENABLE) \\ ]/
tAVEL - tELWH {EHAX
W (WRITE ENABLE) \ 7[
IDVEH — EHDX
Q (DATA OUT) HIGH-Z
ORDERING INFORMATION

(Order by Full Part Number)

MCM 6726B WJ XX X
Motorola Memory Prefix I—— Shipping Method (R = Tape and Reel, Blank = Rails)

Part Number Speed (8=8ns, 10 =10ns, 12=12ns)

Package (WJ = 400 mil SOJ)

Full Part Numbers — MCM6726BWJ8 MCM6726BWJ10 MCM6726BWJ12
MCM6726BWJBR ~ MCM6726BWJ10R  MCM6726BWJ12R

MOTOROLA FAST SRAM MCM6726B
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MOTOROLA

SEMICONDUCTOR TECHNICAL DATA

128K x 8 Bit Fast Static Random

Access Memory

The MCM6726C is a 1,048,576 bit static random access memory organized
as 131,072 words of 8 bits. This device is fabricated using high performance sili-
con-gate BiCMOS technology. Static design eliminates the need for external

clocks or timing strobes.

Output enable (G) is a special control feature that provides increased system

flexibility and eliminates bus contention problems.

This device meets JEDEC standards for functionality and revolutionary pinout,

MCM6726C

WJ PACKAGE
400 MIL SOJ
CASE 857A-01

and is available in a 400 mil plastic small-outline J-leaded package. PIN ASSIGNMENT
« Single 5V +10% Power Supply A1®  32lA
o Fully Static — No Clock or Timing Strobes Necessary Al 2 31 A
o All Inputs and Outputs Are TTL Compatible Al 3 0 A
e Three State Outputs AL i
o Fast Access Times: 6, 7 ns _ 4 3 _
» Center Power and I/O Pins for Reduced Noise El 5 281G
DQO[| ¢ 27 [ DQ7
DQ"[ 7 26 ] DQS
BLOCK DIAGRAM Vel 8 25 [ Vss
Vssl 9 24 1 Vo
A —3 Ve az2(] 10 23 [) DQ5
A —T3= *— Vss Da3 [ 11 20 [1 D04
» —3— WQ 12 21 [1A
MEMORY Afl NA
A —3= row . MATRIX Al :i fz A
DECODER
A __D= : 512 ROWS x 256 x 8
COLUMNS Al 15 1B8PA
A L3 All 16 17pA
A —3
T
| |
bQo : GOLUMN /0 PIN NAMES
. INPUT COLUMN DECODER | AO -A16 ... Address Input
. DATA E vttt Chip Enable
CONTROL W Write Enable
pa7 G ovvveeees .... Output Enable
A A A A A AAAA DQO-DQ7........ Data Input/Output
VCC v vvevnnnnns + 5V Power Supply
VS tvvvverieiiinieinenanns Ground
E .
L]
L]
w
G I o -
REV 1
5/95
MCM6726C MOTOROLA FAST SRAM
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TRUTH TABLE (X = Don't Care)

E G Mode Ve Current | Output Cycle

H X X Not Selected IsB1, IsB2 High-Z —_

L H H Output Disabled Ilcca High-Z —

L L H Read Icca Dout Read Cycle
L X L Write Ilcca High-Z Write Cycle

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit ) This de\{ice contains circuitrybto protgct the
inputs against damage due to high static volt-
Power Supply Voltage Vce -05t0+7.0 \ ages or electric fields; however, it is advised
" " y that normal precautions be taken to avoid appli-
-0. \ 0.5
Vo\l/lage Relative to Vgg for Any Pin Except | Vin, Vout 0.5to Voo + Vv cation of any voltage higher than maximum
cC rated voltages to these high-impedance cir-
Output Current lout +30 mA cuits.

— This BICMOS memory circuit has been de-
Power Dissipation Pp 1.5 W signed to meet the dc and ac specifications
Temperature Under Bias Thias ~10to +85 °c shown in the tab_les, after therma}I gqylllbrnum
has been established. The circuit is in a test
Operating Temperature TA Oto+70 °C socket or mounted on a printed circuit board
" S and transverse air flow of atleast 500 linear feet

Storage Temperature — Plastic Tstg —-55t0o+ 125 C per minute is maintained.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeced. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0 V£10%, TA = 0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vce 45 5.0 5.5 \
Input High Voltage VIH 2.2 — Vce +0.3** \Y
Input Low Voltage ViL -0.5% — 0.8 \Y

* V| (min) =-0.5 V dc; V) (min) =-2.0 V ac (pulse width < 2.0 ns) for | <20.0 mA.
** V|4 (max) = Vg + 0.3 V dc; V| (max) = Vo + 2 V ac (pulse width < 2.0 ns) for | < 20.0 mA.

DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vi = 0 to Vo) likg(l) — +1.0 HA
Output Leakage Current (E = V|, Vout = 0 to Vo) likg(0) — +1.0 pA
Output Low Voltage (IoL = + 8.0 mA) VoL — 0.4 \
Output High Voltage (IoH = — 4.0 mA) VOH 24 — \
POWER SUPPLY CURRENTS
Parameter Symbol | 6726C-6 | 6726C—7 | Unit | Notes
AC Active Supply Current (loyt = 0 mA) (Voc = max, f = fmax) Icca 250 220 mA |1,2,3
Active Quiescent Current (E = V|, Voo = max, f = 0 MHz) lcc2 100 100 mA
AC Standby Current (E = V|4, Vcc = max, f = fmax) ISB1 100 100 mA |1,2,3
CMOS Standby Current (VG = max, f = 0 MHz, E>Vgg - 0.2V, IsB2 60 60 mA
Vin<Vgs+0.2V,or2Vcg-0.2V)
NOTES:

1. Reference AC Operating Conditions and Characterisitics for input and timing (VjH/V|L, ti/tf, pulse level 0to 3V, V| =3 V).
2. All addresses transition simultaneously low (LSB) and then high (MSB).
3. Data States are all zero.

MOTOROLA FAST SRAM MCM6726C
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CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Tp = 25°C, Periodically Sampled Rather Than 100% Tested)

Parameter Symbol Typ Max Unit
Address Input Capacitance Cin — 6 pF
Control Pin Input Capacitance ) Cin — 6 pF
Input/Output Capacitance Ci/o - 8 pF

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0 V £10%, Ta = 0 to +70°C, Unless Otherwise Noted)

Input Timing Measurement Reference Level ............... 1.5V Output Timing Measurement Reference Level ............. 15V
InputPulselevels .......... ..o 0to3.0V Outputload ..............c.oooiiiiiiiiiiin., See Figure 1A
Input Rise/Fall Time .........c.oiiiiiiiiininniieann, 2ns
READ CYCLE TIMING (See Notes 1 and 2)
: 6726C-6 6726C-7
Parameter Symbol | Min | Max | Min | Max | Unit | Notes
Read Cycle Time tAVAV 6 — 7 — ns 3
Address.Access Time tavav — 6 — 7 ns
Enable Access Time teLQv —_ 6 — 7 ns
Output Enable Access Time tcLav - 4 - 4 ns
Output Hold from Address Change taxax 3 —_ 3 — ns
Enable Low to Output Active tELQx 3 - 3 — ns 45,6
Output Enable Low to Output Active tGLQXx 0 —_ 0 — ns 45,6
Enable High to Output High-Z tEHQZ —_ 3 0 3.5 ns 45,6
Output Enable High to Output High-Z tGHQZ - 3 0 35 ns 45,6

NOTES:

. Wis high for read cycle.

. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles.

. All read cycle timings are referenced from the last valid address to the first transitioning address.

. At any given voltage and temperature, tEHQZz max < tg| gx min, and tgHQZ Max < tgLqx min, both for a given device and from device
to device.

. Transition is measured 200 mV from steady—state voltage with load of Figure 1B.

. This parameter is sampled and not 100% tested. )

. Device is continuously selected (E = V|, G = V|L).

. Addresses valid prior to or coincident with E going low.

AN =

oNO O,

AC TEST LOADS
45V
480 Q ‘
OUTPUT
2550 5pF
Figure 1A Figure 1B

TIMING LIMITS

The table of timing values shows either a
minimum or a maximum limit for each param-
eter. Input requirements are specified from
the external system point of view. Thus, ad-
dress setup time is shown as a minimum
since the system must supply at least that
much time (even though most devices do not
requireit). On the other hand, responses from
the memory are specified from the device
point of view. Thus, the access time is shown
as a maximum since the device never pro-
vides data later than that time.

MCM6726C
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READ CYCLE 1 (See Note 7)

1AVAV
A (ADDRESS) >< ;k
1AXQX !
Q (DATA OUT) PREVIOUS DATA VALID DATA VALID
!~ tavav >|
READ CYCLE 2 (See Note 8)
TAVAV |
A (ADDRESS) >< X
tavav
—\ teLQv
E (CHIP ENABLE) N 715
tEHQZ >
re—— tELQX —]

G (OUTPUT ENABLE)

Q (DATA OUT)

l:— taLav
tGLax —*

jt“GHQZ_’

DATA VALID >

MOTOROLA FAST SRAM

MCM6726C
2-97




WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

6726C-6 6726C-7
Parameter Symbol | Min | Max [ Min | Max | Unit | Notes
Write Cycle Time tavav 6 - 7 — ns 3
Address Setup Time tAvwL 0 —_ 0 — ns
Address Valid to End of Write tAVWH 6 —_ 7 — ns
Address Valid to End of Write, G High tAVWH 6 — 7 — ns
Write Pulse Width tWLWH 6 — 7 - ns
tWLEH
Write Pulse Width, G High WLWH 6 — 7 — ns
tWLEH
Data Valid to End of Write tDVWH 3 — |35 | — ns
Data Hold Time tWHDX 0 —_ 0 — ns
Write Low to Data High-Z twLaz 0 3.5 0 3.5 ns 4,5,6
Write High to Output Active twHQX 3 — 3 - ns 4,56
Write Recovery Time tWHAX 0 — 0 — ns
NOTES: _ _
1. A write occurs during the overlap of E low and W low.
2. For common 1/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles.
3. Ali write cycle timings are referenced from the last valid address to the first transitioning address.
4. Transition is measured 200 mV from steady-state voltage with load of Figure 1B.
5. This parameter is sampled and not 100% tested.
6. At any given voltage and temperature, tyy| @z max < tyHQXx min both for a given device and from device to device.
WRITE CYCLE 1
- tavav —
A (ADDRESS) ><
N tAVWH T tWHAX
E (CHIP ENABLE) \ -/
je———— WIEH ———>
twiwH
W (WRITE ENABLE) \ ][
. tavwL —— IDVWH —— WHDX
\
D (DATAIN) DATA VALID
wiaz —H=—>]
Q (DATA OUT) HIGH-Z HIGH-Z
twHaX
MCM6726C MOTOROLA FAST SRAM
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

6726C-6 6726C-7
Parameter Symbol | Min | Max | Min | Max | Unit | Notes
Wirite Cycle Time tavav 6 — 7 — ns 3
Address Setup Time tAVEL 0 — 0 — ns
Address Valid to End of Write tAVEH 6 - 7 — ns
Enable to End of Write tELEH 5 — 6 - ns 4,5
tELWH
Data Valid to End of Write tDVEH 3 — 35 — ns
Data Hold Time tEHDX 0 —_ 0 —_ ns
Write Recovery Time tEHAX 0 — 0 — ns

NOTES:
1. A write occurs during the overlap of E low and W low.
2. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles.
3. All write cycle timings are referenced from the last valid address to the first transitioning address.
4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition.
5. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition.

WRITE CYCLE 2
tAvAV
A (ADDRESS) >< ><
tAVEH
\4— tELEH -—»[
E (CHIP ENABLE)
N\ /
tAVEL tELWH tEHAX
W (WRITE ENABLE) \ ][
IDVEH —* tEHDX
Q (DATA OUT) HIGHZ
ORDERING INFORMATION

(Order by Full Part Number)

MCM 6726C WJ X X
Motorola Memory Prefix T— Shipping Method (R = Tape and Reel, Blank = Rails)

Part Number Speed (6=6ns, 7 =7 ns)

Package (WJ = 400 mil SOJ)

Full Part Numbers — MCM6726CWJ6 MCM6726CWJ7
MCM6726CWJER  MCM6726CWJ7R

MOTOROLA FAST SRAM MCM6726C
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MOTOROLA

SEMICONDUCTOR TECHNICAL DATA

256K x 4 Bit Fast Static Random
Access Memory
The MCM6728B is a 1,048,576 bit static random access memory organized
as 262,144 words of 4 bits. This device is fabricated using high performance sili-
con—-gate BiCMOS technology. Static design eliminates the need for external
clocks or timing strobes. WJ PACKAGE
This device meets JEDEC standards for functionality and revolutionary pinout, 400 MIL SOJ
and is available in a 400 mil plastic small-outline J-leaded package. CASE 810-03
e Single 5V +10% Power Supply
o Fully Static — No Clock or Timing Strobes Necessary
e All Inputs and Outputs Are TTL Compatible PIN ASSIGNMENT
e Three State Outputs .
o Fast Access Times: 8, 10, 12 ns Al 1 s[lA
o Center Power and I/O Pins for Reduced Noise All 2 a7 IA
% All 3 26 1A
S A\ A A
BLOCK DIAGRAM, (" " o AQ4 %l
g*%"i@%\ £ EQ s u A
A —L3 S ™, ol paof] ¢ 23 [1 DQ3
r — vecll 7 22 [I Vss
A —T— vssl 8 21 [ Vee
A—%Tﬁg‘% DQif] g 20 [1 DQ2
A —f R Wi 10 19[1A
A —] " COLUMNS Al 11 1B A
A —T4" Al 42 17fA
A E % All 13 s A
A —3— All 14 15 0A
I
DQ0 — - COLUMN I/0
. INPUT COLUMN DECODER
: DATA PIN NAMES
CONTROL| /o e /v /o e/ /e /%/% L L | ao=-A17.0 ..., Address Input
b3 111 |t L L Ea Chip Enable
ALAAAAAAAA LWL Wirite Enable
.... Data Input/Output
- .. +5V Power Supply
E e | |vss .o Ground
: ................. No Connection
W
| —{]_
REV 2
5/95
MCMé6728B MOTOROLA FAST SRAM
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TRUTH TABLE (X = Don't Care)

E w Mode Vgg Current Output Cycle

H X Not Selected IsB1, IsB2 High-Z —

L H Read lcca Dout Read Cycle
L L Write lcca High-Z Write Cycle

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit This device contains circuitry to protect the
inputs against damage due to high static volt-
Power Supply Voltage Vee -05t0+7.0 \ ages or electric fields; however, it is advised
" " y that normal precautions be taken to avoid appli-
lative to Vgg for Any Pin E t | Vin, V. —-0.5t0V, 05| V

VO\I;Z? Relativ S8 y Hin Excep in: Yout toVec+ cation of any voltage higher than maximum
rated voltages to these high-impedance cir-

Output Current : lout +30 mA cuits.
- This BICMOS memory circuit has been de-
Power Dissipation Pp 1.0 w signed to meet the dc and ac specifications
Temperature Under Bias Thias -10to +85 °C shown in the tables, after thermal equilibrium
" has been established. The circuit is in a test
Operating Temperature TA 0t0+70 °c socket or mounted on a printed circuit board
Storage Temperature—Plastic Tstg —-55t0+ 125 °C andtransverse air flow of atleast 500 linear feet

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are per minute is maintained.

exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for
extenced periods of time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0V +10%, Ta = 0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vee 4.5 5.0 5.5 \
Input High Voltage VIH 22 — Vcg +0.3%* \
Input Low Voltage ViL -0.5" — 0.8 \"
*V|L (min) == 0.5 V dc; V|| (min) = - 2.0 V ac (pulse width < 2.0 ns) for | <20.0 mA.
**V|H (max) = Ve + 0.3 V dc; V| (max) = Vo + 2 V ac (pulse width < 2.0 ns) for 1 <20.0 mA.
DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Viy = 0 to Vo) lkg(1) — +1.0 pA
Output Leakage Current (E = ViH, Vout = 0 to Vo) likg(0) —_ +1.0 nA
Output Low Voltage (IoL = + 8.0 mA) VoL —_ 0.4 \
Output High Voltage (IoH = — 4.0 mA) VOoH 24 — Vv
POWER SUPPLY CURRENTS
Parameter Symbol | 6728B-8 | 6728B-10 | 6728B-12 | Unit | Notes
AC Active Supply Current (Ioyt = 0 mA) (Vo = max, f = fmax) lcca 195 165 155 mA 1,2,3
Active Quiescent Current (E = V|, Vg = max, f = 0 MHz) Icc2 90 90 90 mA
AC Standby Current (E = V|, Vog = max, f = fmax) IsB1 60 60 60 mA | 1,28
CMOS Standby Current (Vo = max, f=0MHz, E2Vgg-0.2V, IsB2 20 20 20 mA
Vin<Vgs +0.2V,or>2Vgc—-0.2V)
NOTES:

1. Reference AC Operating Conditions and Characteristics for input and timing (Vj/V|L, t/tf, pulse level 0 t0 3.0 V, V|4 = 3.0 V).
2. All addresses transition simultaneously low (LSB) and then high (MSB).
3. Data states are all zero.

MOTOROLA FAST SRAM MCM6728B
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CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Tp = 25°C, Periodically Sampled Rather Than 100% Tested)

Parameter Symbol Typ Max Unit
Address Input Capacitance Cin — 6 pF
Control Pin Input Capacitance Cin — 6 pF
Input/Output Capacitance Ciio — 8 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0V+10%, Ta =0 to + 70°C, Unless Otherwise Noted)
Input Timing Measurement Reference Level ............... 15V Output Timing Measurement Reference Level ............. 15V

InputPulseLevels ..............oiiiiiiiiiiii, Outputload ..o, See Figure 1A
Input Rise/Fall Time
READ CYCLE TIMING (See Notes 1 and 2)
6728B-8 6728B-10 6728B-12
Parameter Symbol Min [ Max | Min | Max | Min | Max | Unit | Notes
Read Cycle Time tAvAV 8 — 10 — 12 —_ ns 3
Address Access Time tavav — 8 — 10 — 12 ns
Enable Access Time tELQv — 8 — 10 — 12 ns
Output Hold from Address Change taxax 3 —_ 3 — 3 — ns
Enable Low to Output Active tELQX 3 — 3 —_ 3 - ns 4,56
Enable High to Output High-Z tEHQZ 0 4 0 5 0 6 ns 4,5,6

NOTES:
1. Wis high for read cycle.

. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles.

. All read cycle timings are referenced from the last valid address to the first transitioning address.
. At any given voltage and temperature, teHQz max < tg| QX min, for a given device.

. This parameter is sampled and not 100% tested.

. Device is continuously selected (E = V).

2
3
4
5. Transition is measured 200 mV from steady-state voltage with load of Figure 1B.
6
7
8

. Addresses valid prior to or coincident with E going low.

AC TEST LOADS

outPuT—(]

Figure 1A

5V
480 Q
OUTPUT
2550Q 5pF
Figure 1B

TIMING LIMITS

The table of timing values shows either a
minimum or a maximum limit for each param-
eter. Input requirements are specified from
the external system point of view. Thus, ad-
dress setup time is shown as a minimum
since the system must supply at least that
much time (even though most devices do not
requireit). On the other hand, responses from
the memory are specified from the device
point of view. Thus, the access time is shown
as a maximum since the device never pro-
vides data later than that time.

MCM6728B
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READ CYCLE 1 (See Note 7)

tAVAV

A (ADDRESS) ><

X

taxax

Q (DATA OUT) PREVIOUS DATA VALID

DATA VALID

tavav |

READ CYCLE 2 (See Note 8)

- tAvav
A (ADDRESS) >< *
s tELQv
E (CHIP ENABLE) \ 7t
t
[m—— EHQZ
Q (DATA OUT) DATA VALID
tavav !
MOTOROLA FAST SRAM MCM6728B
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

6728B-8 6728B-10 6728B-12

Parameter Symbol Min | Max | Min | Max | Min | Max |- Unit | Notes
Write Cycle Time tavav 8 _ 10 -_ 12 —_ ns 3
Address Setup Time tAVWL 0 —_ 0 —_ 0 -_ ns
Address Valid to End of Write tAVWH- 8 — 9 — 10 — ns
Write Pulse Width twiwH, |- 8 — 9 — 10 — ns

tWLEH

Data Valid to End of Write tDVWH 4 —_ 5 —_ 6 - ns
Data Hold Time tWHDX 0 — 0 - 0 — ns
Write Low to Data High-Z twLaz 0 4 0 5 0 6 ns 4,56
Write High to Output Active twHQxX 3 — 3 — 3 —_ ns 4,56
Write Recovery Time tWHAX 0 —_ 0 — 0 — ns

NOTES: _ _
1. A write occurs during the overlap of E low and W low.

2. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles.
3. All write cycle timings are referenced from the last valid address to the first transitioning address.
4. Transition is measured 200 mV from steady—state voltage with load of Figure 1B.
5.
6.

This parameter is sampled and not 100% tested.

At any given voltage and temperature, ty| Qz max < twHqQx min both for a given device and from device to device.

WRITE CYCLE 1
o tavav
A (ADDRESS) >< >
tAVWWH tWHAX
E (CHIP ENABLE) \ 7/
ja———— WWLEH
tWIWH
W (WRITE ENABLE) \ /
N\ /)
e— taywL ——> IDVWH ——> tWHDX
D (DATAIN) DATA VALID
twiaz -J"j
Q (DATAOUT) HIGH-Z HIGH-Z
tWHQX
MCM6728B MOTOROLA FAST SRAM
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

6728B-8 6728B-10 6728B-12
Parameter Symbol Min | Max [ Min | Max | Min | Max | Unit | Notes

Write Cycle Time tAvAavV 8 — 10 — 12 - ns 3
Address Setup Time tAVEL 0 — 0 — 0 — ns

Address Valid to End of Write tAVEH 7 — 8 — 9 — ns

Enable to End of Write tELEH, 7 — 8 — 9 — ns 4,5

tELWH

Data Valid to End of Write tDVEH 4 — 5 — 6 — ns

Data Hold Time tEHDX 0 — 0 — 0 — ns

Write Recovery Time tEHAX 0 — 0 — 0 — ns

NOTES:
1. A write occurs during the overlap of E low and W low.
2. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles.
3. All write cycle timings are referenced from the last valid address to the first transitioning address.
4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition.
5. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition.

WRITE CYCLE 2
tAvav
A (ADDRESS) >< ><
tAVEH
[e——— ELEH ———>
E (CHIP ENABLE) \\ 7/
tAVEL - {ELWH - tEHAX
W (WRITE ENABLE) \ 7/
tDVEH — {EHDX
Q (DATA OUT) HIGH-Z
ORDERING INFORMATION

(Order by Full Part Number)

MCM 6728B WJ

Motorola Memory Prefix ————,— Shlppmg Method (R = Tape and Reel, Blank = Rails)
Part Number Speed (8 =8ns,10=10ns, 12= 12 ns)
Package (WJ = 400 mil SOJ)

Full Part Numbers — MCM6728BW.J8 MCM6728BWJ10 MCM6728BWJ12
MCM6728BWJBR  MCM6728BWJ10R  MCM6728BWJ12R

MOTOROLA FAST SRAM MCM6728B
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MOTOROLA

SEMICONDUCTOR TECHNICAL DATA

256K x 4 Bit Fast Static Random
Access Memory
The MCM6729 is a 1,048,576 bit static random access memory organized as
262,144 words of 4 bits. This device is fabricated using high performance silicon— WJ PACKAGE
gate BiICMOS technology. Static design eliminates the need for external clocks 400 MIL SOJ
or timing strobes. CASE 857A-02
Output enable (G) is a special control feature that provides increased system
flexibility and eliminates bus contention problems.
This device meets JEDEC standards for functionality and revolutionary pinout,
and is available in a 400 mil plastic small-outline J-leaded package. PIN ASSIGNMENT
o Single 5 V + 10% Power Supply e 1® whA '
o Fully Static — No Clock or Timing Strobes Necessary } Al A
o All Inputs and Outputs Are TTL Compatible 2 L
o Three State Outputs All 3 a0 A
o Fast Access Times: 10, 12 ns All 4 g [1A
o Center Power and I/O Pins for Reduced Noise afl's s A
Ell 6 o7 pG
paof} 7 . 2% [ DQ3
BLOCK DIAGRAM veell 8 25 [ vss
Vssll o 24 ) VCC
A
paiff 10 23 [ DQ2
A E?: » Wil 1 2 A
A (3= BN ALl 12 21 A
A —3—= o ks MEWORY Ais 20 lA
A ——| t
DECODER| o | 512ROWSx512x4 Al 14 19 A
A —k: e COLUMNS Al 15 1B pA
A —3 Nel 16 17 INC
13
[ > —
| 1 PIN NAMES
DA — - COLUMN /0
. INPUT COLUMN DECODER /| = | A-A17.......l Address Input
. oAtA | TTITIIITITITINIT |l | B, Chip Enable
CONTROL] /o /v /e /e //8/%/%/ |l I Wi Write Enable
ps—eH>SH I TTTTTTTTT || |G, Output Enable
A A A A AAAAA Data Input/Output
. +5V Power Supply
.............. Ground
E rMN~narP — + v A1  INC....... No Connection
L]
.
w
G I o
REV4
5/95
MCM6729 MOTOROLA FAST SRAM
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TRUTH TABLE (X = Don’t Care)

E G w Mode Vg Current | Output Cycle

H X X Not Selected IsB1, IsB2 High-Z —_

L H H | Output Disabled lcca High-Z —

L L H Read Icca Dout Read Cycle
L X L Write lcca High-Z Write Cycle

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit This device contains circuitry to protect the in-

puts againstdamage due to high static voltages

Power Supply Voltage Vce -05t0+7.0 \ or electric fields; however, itis advised that nor-
Voltage Relative to Vgg for Any Pin Vin, Vout | 05t Ve +05 | Vv mal precautions be taken to avoid application of

any voltage higher than maximum rated volt-
ages to these high—impedance circuits.
Output Current lout +30 mA This BICMOS memory circuit has been de-
signed to meet the dc and ac specifications
shown in the tables, after thermal equilibrium
Temperature Under Bias Thias —10to +85 °C has been established. The circuit is in a test
socket or mounted on a printed circuit board
and transverse air flow of atleast 500 linear feet
Storage Temperature — Plastic Tstg -55t0+125 °C per minute is maintained.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device reliability.

Except Voo

Power Dissipation Pp 1.2 w

Operating Temperature TA 0to+70 °C

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vce =5.0V £10%, Ta = 0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vee 4.5 5.0 5.5 \
Input High Voltage VIH 22 — Vge +0.3** \"
Input Low Voltage ViL -0.5* - 0.8 \'

*V|L (min) == 0.5 V dc; V) (min) = - 2.0 V ac (pulse width < 2.0 ns) for | <20.0 mA.
**V|H (max) = Vg + 0.3 V dc; ViH (max) = Ve + 2 V ac (pulse width < 2.0 ns) for | 20.0 mA.

DC CHARACTERISTICS
Parameter Symbol Min Max Unit

Input Leakage Current (All Inputs, Vin = 0 to Vgg) likg(1) — +1.0 nA
Output Leakage Current (E = V), Vout = 0 to Vi) likg(O) — +1.0 pA
Output Low Voltage (IQ| = + 8.0 mA) VoL — 0.4 \
Output High Voltage (IoH = — 4.0 mA) VOH 2.4 — \

POWER SUPPLY CURRENTS

Parameter Symbol | MCM6729-10 | MCM6729-12 | Unit | Notes

AC Active Supply Current (Ioyt = 0 mA) (Vg = max, f = fmax) lcca 165 155 mA 1,23
Active Quiescent Current (E = V||, VoG = max, f = 0 MHz) Icc2 90 90 mA
AC Standby Current (E = V|, VoG = max, f = fmax) IsB1 60 60 mA |1,2,3
CMOS Standby Current (Vog = max, f=0MHz, E>Vgg-0.2V, IsB2 20 20 mA
Vin<Vsgg +0.2V,0r2Vgg—0.2V)

NOTES:

1. Reference AC Operating Conditions and Characteristics for input and timing (V|H/V)L, t/t;, pulse level 00 3.0 V, Vi = 3.0 V).
2. All addresses transition simultaneously low (LSB) and then high (MSB).
3. Data states are all zero.

MOTOROLA FAST SRAM MCM6729
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CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested)

Parameter Symbol Typ Max Unit
Address Input Capacitance Cin — pF
Control Pin Input Capacitance Cin — pF
Input/Output Capacitance Ci/o — 8 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0 V £10%, TA =0 to +70°C, Unless Otherwise Noted)
Input Timing Measurement Reference Level Output Timing Measurement Reference Level ............. 15V

InputPulseLevels .............coovieinn. .. X Output Load
Input Rise/Fall Time

.................................. See Figure 1A

READ CYCLE TIMING (See Notes 1 and 2)

MCM6729-10 MCM6729-12
Paramétér Symbol Min Max Min Max | Unit | Notes
Read Cycle Time tAVAV 10 — 12 — ns 3
Address Access Time tavaQv — 10 — 12 ns
Enable Access Time tELQv - 10 - 12 ns
Output Enable Access Time taLQv — 5 — 6 ns
Output Hold from Address Change taxax 3 — 3 _ ns
Enable Low to Output Active tELQX 3 —_ 3 - ns | 45,6
Output Enable Low to Output Active taLQX 0 - 0 — ns | 456
Enable High to Output High-Z tEHQZ 0 5 0 6 ns 4,5,6
Output Enable High to Output High-Z tGHQzZ 0 5 0 6 ns 45,6
NOTES:

1. Wis high for read cycle.

2. For common /O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles.

3. All read cycle timings are referenced from the last valid address to the first transitioning address.

4.

device to device.
. Transition is measured 200 mV from steady-state voltage with load of Figure 1B.
. This parameter is sampled and not 100% tested.
. Device is continuously selected (E = V|, G = VjL).
. Addresses valid prior to or coincident with E going low.

oNO O,

AC TEST LOADS TIMING LIMITS

At any given voltage and temperature, teHQZ (max) < tgLQXx (min), and tgHQZ (Max) < tgLQX (min), both for a given device and from

5V The table of timing values shows either a
minimum or amaximum limit for each param-

5p

480 Q eter. Input requirements are specified from
the external system point of view. Thus, ad-
dress setup time is shown as a minimum
since the system must supply at least that
much time (even though most devices do not
requireit). Onthe other hand, responses from

= the memory are specified from the device
point of view. Thus, the access time is shown
Figure 1A Figure 1B as a maximum since the device never pro-

vides data later than that time.

MCM6729 MOTOROLA FAST SRAM
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READ CYCLE 1 (See Note 7)

TAVAY {

A (ADDRESS) >< ;(
taxax >
Q (DATA OUT) PREVIOUS DATA VALID DATA VALID
e v
READ CYCLE 2 (See Note 8)

VAV >

A (ADDRESS) >< %
tavav

= tELQV
E (GHIP ENABLE) *

< tE QX —>

E:‘EHQZ >

G (OUTPUT ENABLE) i
taLav tGHQZ —»|
I:— taLax —™
Q (DATA OUT) < DATA VALID >
MOTOROLA FAST SRAM MCM6729
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

2-110

MCM6729-10 MCM6729-12
Parameter Symbol Min Max Min Max Unit | Notes
Write Cycle Time tAVAV 10 — 12 — ns 3
Address Setup Time tAVWL 0 — 0 — ns
Address Valid to End of Write tAVWH 9 — 10 — ns
Address Valid to End of Write, G High tAVWH 8 — 9 — ns
Write Pulse Width WLWH: 9 — 10 — ns
twLEH
Write Pulse Width, G High tWLWH: 8 — 9 — ns
tWLEH
Data Valid to End of Write tDVWH 5 — 6 — ns
Data Hold Time tWHDX 0 — 0 —_ ns
Write Low to Data High-Z twLaz 0 5 0 6 ns 45,6
Write High to Output Active twHQX 3 — 3 — ns 45,6
Write Recovery Time tWHAX 0 — 0 — ns
NOTES: .

1. A write occurs during the overlap of E low and W low.

2. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles.

3. All write cycle timings are referenced from the last valid address to the first transitioning address.

4. Transition is measured 200 mV from steady-state voltage with load of Figure 1B.

5. This parameter is sampled and not 100% tested.

6. Atany given voltage and temperature, tyw| Qz max < tyyHQx min both for a given device and from device to device.

WRITE CYCLE 1
i tavav
A (ADDRESS) }( i
tAvwH > twHAX
E (CHIP ENABLE) \ 7/
|&———— WLEH ————>
tWIWH
W (WRITE ENABLE) \\ ]V
la— tayw ——> IDVWH ——> tWHDX
\
twLaz
Q (DATA OUT) HIGH-Z HIGH-Z
WHQX
MCM6729 MOTOROLA FAST SRAM



WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

MCM6729-10 MCM6729-12
Parameter Symbol Min Max Min Max | Unit | Notes

Write Cycle Time tavav 10 — 12 — ns 3
Address Setup Time tAVEL 0 — — ns

Address Valid to End of Write tAVEH 8 — — ns

Enable to End of Write tELEH, 8 -— — ns 45

tELWH

Data Valid to End of Write tDVEH 5 - — ns

Data Hold Time tEHDX 0 —_ — ns

Write Recovery Time tEHAX 0 — — ns

NOTES:
1. A write occurs during the overlap of E low and W low.
2. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles.
3. All write cycle timings are referenced from the last valid address to the first transitioning address.
4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition.
5. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition.

WRITE CYCLE 2
tavav >
A (ADDRESS) X X
AVEH
l@—— tELEH —————»
E (CHIP ENABLE) \\ ][
- 1AVEL tELWH tEHAX
W (WRITE ENABLE) \ ]/
IDVEH — 1EHDX
Q (DATA OUT) HIGH-Z
ORDERING INFORMATION

(Order by Full Part Number)

MCM 6729 WJ XX XX

Motorola Memory Prefix 4_|_ ‘ —l_— Shipping Method (R2 = Tape and Reel, Blank = Rails)
Part Number Speed (10 =10 ns, 12 =12 ns)
Package (WJ = 400 mil SOJ)

Full Part Numbers — MCM6729WJ10 MCM6729WJ10R2
MCM6729WJ12 MCM6729WJ12R2

MOTOROLA FAST SRAM MCM6729
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

256K x 4 Bit Fast Static Random MCME7298

Access Memory

The MCM6729B is a 1,048,576 bit static random access memory organized
as 262,144 words of 4 bits. This device is fabricated using high performance
silicon—gate BICMOS technology. Static design eliminates the need for external

WJ PACKAGE

- 400 MIL SOJ
clocks or timing strobes. CASE 857A-02
Output enable (G) is a special control feature that provides increased system
flexibility and eliminates bus contention problems.
This device meets JEDEC standards for functionality and revolutionary pinout,
and is available in a 400 mil plastic small-outline J-leaded package. PIN ASSIGNMENT
e Single 5V +10% Power Supply Neg 1® oA
o Fully Static — No Clock or Timing Strobes Necessary Al A
e All Inputs and Outputs Are TTL Compatible 2 L
e Three State Outputs All s 30 PA
e Fast Access Times: 8, 10, 12 ns Afll 4 29 [JA
¢ Center Power and I/O Pins for Reduced Noise Al s 28 [ A
Efl 6 27 G
BLOCK DIAGRAM paof 7 26 [ D03
veell s 25 [ vss
A —3 . VSSE 9 o0 [ VGG
le—
A —T DI pat [ 10 23 1 DG2
A —T Wl o 2A
A R= MEMORY Al 12 2 A
A Do Row || MATRIX Al 13 20[A
DECODER| o 512ROWS x512x 4
A = . COLUMNS AT 14 w9 llA
P — Ag 15 1BpA
A — 53— NCO 16 17 I NC
A —3—

I 1
DQ0 —9 — COLUMN I/0 PIN NAMES
. INPUT COLUMN DECODER
. DATA & && & &&&&& ............. Address Input
CONTROL E .... Chip Enable
ps—eH>H | L 1L © L 1T T b1 || | W Write Enable
A A A A A A A A A

Output Enable
DQO-DQ3........ Data Input/Output
VCC - vvvvvrnnnnn + 5V Power Supply

....................... Ground
.................. No Connection

oI=| mi
l LN ]

B

o8

REV 2
5/95
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TRUTH TABLE (X = Don'’t Care)

E G w Mode Veg Current | Output Cycle

H X X Not Selected I1sB1, IsB2 High-Z —

L H H | Output Disabled lcca High-Z —

L L H Read Ilcca Dout Read Cycle
L X L Write Icca High-Z | Write Cycle

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit This device contains circuitry to protect the in-

puts againstdamage due to high static voltages

Power Supply Voltage Vee -05t0+7.0 \ or electric fields; however, it is advised that nor-
Voltage Relative to Vgg for Any Pin Except | Vin, V, ~05toV 05| V mal precautions be taken to avoid application of
VCgC ss Y P in: Yout coc* any voltage higher than maximum rated volt-

ages to these high-impedance circuits.
Output Current lout +30 mA This BICMOS memory circuit has been de-
signed to meet the dc and ac specifications
shown in the tables, after thermal equilibrium
Temperature Under Bias Thias -10to+85 °C has been established. The circuit is in a test
socket or mounted on a printed circuit board
andtransverse air flow of atleast 500 linear feet
Storage Temperature — Plastic Tstg -55t0+ 125 °C per minute is maintained.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device reliability.

Power Dissipation Pp 1.2 w

Operating Temperature TA 0to+70 °C

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0V£10%, Ta = 0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vce 4.5 5.0 5.5 Vv
Input High Voltage VIH 2.2 — Vce +0.3** Y
Input Low Voltage ViL -0.5" — 0.8 \Y
*V)L (min) =~ 0.5 V dc; V| (min) = - 2.0 V ac (pulse width < 2.0 ns) for | £20.0 mA.
**VIH (max) = Vo + 0.3 V dc; V|4 (max) = Vo + 2 V ac (pulse width < 2.0 ns) for | £20.0 mA.
DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vin =0 to Vcg) likg(1) — +1.0 pA
Output Leakage Current (E = V|4, Vout = 0 to Vo) likg(0) —_ +1.0 pA
Output Low Voltage (IoL = + 8.0 mA) VoL — 0.4 \
Output High Voltage (IoH = —4.0 mA) VoH 2.4 — \
POWER SUPPLY CURRENTS
Parameter Symbol | 6729B-8 | 6729B-10 | 6729B-12 | Unit | Notes
AC Active Supply Current (Igyt = 0 mA) (Vo = max, f = fmax) Icca 195 165 155 mA 1,2,3
Active Quiescent Current (E = V)|, Vg = max, f = 0 MHz) Icc2 90 20 90 mA
AC Standby Current (E = Vi, VGG = max, f = fmax) Isp1 60 60 60 mA 1,2,8
CMOS Standby Current (Vog = max, f=0MHz, E2 Vg - 0.2V, Isp2 20 20 20 mA
VinsVgg +0.2V,or2Vgg—-0.2V)
NOTES:

1. Reference AC Operating Conditions and Characteristics for input and timing (V|H/V)L, ti/tf, pulse level 0t0 3.0 V, V|4 =3.0 V).
2. All addresses transition simultaneously low (LSB) and then high (MSB).
3. Data states are all zero.

MOTOROLA FAST SRAM MCM6729B
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CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Tp = 25°C, Periodically Sampled Rather Than 100% Tested)

Parameter Symbol Typ Max Unit
Address Input Capacitance Cin — 6 pF
Control Pin Input Capacitance Cin —_ 6 pF
Input/Output Capacitance Ci/o — 8 pF

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vce =5.0 V £10%, TA = 0 to +70°C, Unless Otherwise Noted)

Input Timing Measurement Reference Level ............... 15V Output Timing Measurement Reference Level ............. 15V
InputPulseLevels ...... ..., 0to 3.0V Outputload .........coiiiiiiiiii e, See Figure 1A
Input Rise/Fall Time .......co.viiiiii i 2ns
READ CYCLE TIMING (See Notes 1 and 2)
6729B-8 6729B-10 6729B-12
Parameter Symbol Min | Max [ Min | Max | Min | Max | Unit | Notes
Read Cycle Time tAVAV 8 —_ 10 — 12 — ns 3
Address Access Time tavQv —_ 8 — 10 — 12 ns
Enable Access Time teLQv — 8 — 10 — 12 ns
Output Enable Access Time tGLQv — 4 — 5 — 6 ns
Output Hold from Address Change taxax 3 — 3 — 3 — ns
Enable Low to Output Active tELQX 3 — 3 — 3 — ns 4,56
Output Enable Low to Output Active tGLQXx 0 —_ 0 —_ 0 —_ ns 4,56
Enable High to Output High-Z tEHQZ 0 0 5 0 6 ns 4,56
Output Enable High to Output High-Z tGHQZ 0 0 5 0 6 ns 45,6
NOTES:
1. Wis high for read cycle.
2. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles.
3. All read cycle timings are referenced from the last valid address to the first transitioning address.
4. At any given voltage and temperature, tEHQZz (max) < tgL.qQx (min), and tgHQZ (Max) < tgLQX (min), both for a given device and from

device to device.

Transition is measured 200 mV from steady—state voltage with load of Figure 1B.
This parameter is sampled and not 100% tested.

Device is continuously selected (E = V), G = V|L).

Addresses valid prior to or coincident with E going low.

oo o

AC TEST LOADS TIMING LIMITS

5V The table of timing values shows either a
minimum or a maximum limit for each param-
eter. Input requirements are specified from
the external system point of view. Thus, ad-
OuTPUT dress setup time is shown as a minimum
255 Q 5pF since the system must supply at least that
much time (even though most devices do not
requireit). On the other hand, responses from
= the memory are specified from the device
point of view. Thus, the access time is shown
as a maximum since the device never pro-
vides data later than that time.

480 Q

Figure 1A Figure 1B

MCM6729B MOTOROLA FAST SRAM
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READ CYCLE 1 (See Note 7)

tAVAV i
A (ADDRESS) >< ;k
tAxQx { :

Q (DATA OUT) PREVIOUS DATA VALID DATA VALID

!= tavav |

READ CYCLE 2 (See Note 8)

- tAVAV '

A (ADDRESS) >< ;l<
tavav
f tELQV
E (CHIP ENABLE) SI;

<«—— {F QX —>

G (OUTPUT ENABLE)

Q (DATA OUT)

K tEHQZ

taLav >
l:‘ tGLaX —™

]li, tGHQZ —»

DATA VALID >

MOTOROLA FAST SRAM

MCM6729B
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

6729B-8 6729B-10 6729B-12
Parameter Symbol Min | Max | Min | Max | Min | Max | Unit | Notes
Write Cycle Time tAvAv 8 - 10 — 12 — ns 3
Address Setup Time tAvWL 0 —_ 0 —_ 0 — ns
Address Valid to End of Write tAVWH 8 — 9 — 10 — ns
Address Valid to End of Write, tAVWH 7 —_ 8 — 9 _ ns
G High
Write Pulse Width tWLWH: 8 _ 9 —_ 10 — ns
tWLEH
Write Pulse Width, G High WLWH: 7 — 8 — 9 —_ ns
) tWLEH
Data Valid to End of Write tDVWH 4 - 5 — 6 - ns
Data Hold Time tWHDX 0 — 0 — 0 — ns
Write Low to Data High-Z twLQz 0 4 0 5 0 6 ns 45,6
Write High to Output Active twHax 3 — 3 — 3 —_ ns 45,6
Write Recovery Time tWHAX ] - 0 — (] —_ ns
NOTES: _ _
1. A write occurs during the overlap of E low and W low.
2. For common /O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles.
3. All write cycle timings are referenced from the last valid address to the first transitioning address.
4. Transition is measured 200 mV from steady-state voltage with load of Figure 1B.
5. This parameter is sampled and not 100% tested.
6. Atany given voltage and temperature, tyy| Qz max < tyHQx min both for a given device and from device to device.
WRITE CYCLE 1
tavav
A (ADDRESS) )( ><
tAVWH > tWHAX
E (CHIP ENABLE) \ 7/
j@«————— tWLEH ————»
WLWH
W (WRITE ENABLE) \\ 7[
e taywL —> IDVWH —— tWHDX
D (DATA IN) DATA VALID
wiaz -|<—>
Q (DATA OUT) HIGH-Z HIGH-Z
twHax
MCM6729B MOTOROLA FAST SRAM
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

6729B-8 6729B-10 6729B-12
Parameter Symbol Min | Max | Min | Max | Min | Max | Unit | Notes

Write Cycle Time tAvAv 8 — 10 — 12 — ns 3
Address Setup Time tAVEL 0 — 0 — 0 — ns

Address Valid to End of Write tAVEH 7 — 8 — 9 - ns

Enable to End of Write {ELEH, 7 — 8 — 9 — ns 4,5

tELWH

Data Valid to End of Write tDVEH 4 — 5 — 6 — ns

Data Hold Time tEHDX 0 — 0 — 0 — ns

Write Recovery Time tEHAX 0 _ 0 — 0 — ns

NOTES:
1. A write occurs during the overlap of E low and W low.
2. For common |/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles.
3. All write cycle timings are referenced from the last valid address to the first transitioning address.
4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition.
5. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition.

WRITE CYCLE 2
VY
A (ADDRESS) >< >(
tAVEH
\4—-— tELEH —»[
E (CHIP ENABLE)
N\ /
tAVEL tELWH tEHAX
W (WRITE ENABLE) \ ]/
IDVEH — tEHDX
Q (DATA OUT) HIGH-Z
ORDERING INFORMATION

(Order by Full Part Number)

MCM 6729B WJ XX X
Motorola Memory Prefix L—— Shipping Method (R = Tape and Reel, Blank = Rails)

Part Number Speed (8=8ns,10=10ns, 12=12ns)

Package (WJ = 400 mil SOJ)

Full Part Numbers — MCM6729BW.J8 MCM6729BWJ10 MCM6729BWJ12
MCM6729BWJBR  MCM6729BWJ10R  MCM6729BWJ12R

MOTOROLA FAST SRAM MCM6729B
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

256K x 4 Bit Fast Static Random ‘
Access Memory
The MCM6729C is a 1,048,576 bit static random access memory organized
as 262,144 words of 4 bits. This device is fabricated using high performance sili- WJ PACKAGE
con—gate BiCMOS technology. Static design eliminates the need for external 400 MIL SOJ
clocks or timing strobes. CASE 857A—01
Output enable (G) is a special control feature that provides increased system
flexibility and eliminates bus contention problems.
This device meets JEDEC standards for functionality and revolutionary pinout,
and is available in a 400 mil plastic small-outline J-leaded package. PIN ASSIGNMENT
e Single 5V £ 10% Power Supply Nl 1® 2 A
o Fully Static — No Clock or Timing Strobes Necessary Al A
« Al Inputs and Outputs Are TTL Compatible 2 31
o Three State Outputs All 3 0 [JA
e Fast Access Times: 6, 7 ns Al 4 29 1A
o Center Power and I/O Pins for Reduced Noise Al s 28 [ A
Ell 6 7 PG
BLOCK DIAGRAM Do) 7 26 [1 D3
veel 8 25 11 VSS
Vi VCC
A —k: «— Voo ssf o 2 f
A D e vss 00_1 { 10 23 [1 DQ2
Wi A
»—T— 2
MEMORY Al 12 2 fIA
A —L3= Row . MATRIX All 13 20{A
A D DECODER| o 512ROWS x512x 4
* COLUMNS All 14 19 ]A
A — All 15 1B0A
A —T3= NGO 16 17 [INC
A3
| |
DQo —— = COLUMN /0 PIN NAMES
e INPUT COLUMN DECODER
. L EIBIBIBIBINIDIBID | D .V -\ I T, Address Input
CONTROL| NoNo /o /o e/ve/e/e/e/ L LB Chip Enable
ps—emH1~>1 |0 P ¢t 1 3 1t 1t 11 W Wirite Enable
AAAAAAAAAAA | G Output Enable
.... Data Input/Output
. +5V Power Supply
E e | I VsS.iiiiiiiii Ground
el NG No Connection
w
G I o .
REV 1
5/95
MCM6729C MOTOROLA FAST SRAM
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TRUTH TABLE (X = Don’t Care)

E G w Mode Ve Current | Output Cycle

H X X Not Selected IsB1, IsB2 High-Z —

L H H | Output Disabled Icca High-Z —

L L H Read lcca Dout Read Cycle
L X L Write Icca High-Z Write Cycle

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit This device contains circuitry to protect the in-

puts againstdamage due to high static voltages
Power Supply Voltage Vce -05t0+7.0 v or electric fields; however, itis advised that nor-
Voltage Relative to Vgg for Any Pin Except | Vin, Yout | -0.5toVgg +05 | v mal precautions be taken to avoid application of

Voo any voltage higher than maximum rated volt-

ages to these high-impedance circuits.
Output Current lout +30 mA This BICMOS memory circuit has been de-
signed to meet the dc and ac specifications
shown in the tables, after thermal equilibrium
Temperature Under Bias Thias —10to +85 °C has been established. The circuit is in a test
socket or mounted on a printed circuit board
and transverse air flow of atleast 500 linear feet
Storage Temperature — Plastic Tstg —55t0+ 125 °C per minute is maintained.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device reliability.

Power Dissipation Pp 1.5 w

Operating Temperature TA Oto+70 °C

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vce =5.0 V£10%, Ta = 0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vee 4.5 5.0 5.5 Vv
Input High Voltage VIH 22 — Vge + 0.3 v
Input Low Voltage ViL -0.5* — 0.8 \%

* V)L (min) == 0.5 V dc; Vi (min) =-2.0 V ac (pulse width < 2.0 ns) for | < 20.0 mA.
**V|H (max) = Ve + 0.3 V dc; ViH (max) = Vg + 2 V ac (pulse width < 2.0 ns) for | < 20.0 mA.

DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All inputs, Vin = 0 to VcC) likg(1) —_ +1.0 pA
Output Leakage Current (E = V|1, Vout = 0 to Vo) llkg(0) — £1.0 uA
Output Low Voltage (IoL = + 8.0 mA) VoL — 0.4
Output High Voltage (IoH = — 4.0 mA) VoH 2.4 —_ Vv
POWER SUPPLY CURRENTS
Parameter Symbol 6729C-6 6729C-7 Unit Notes
AC Active Supply Current (lgyt = 0 mA) (Vo = max, f = fmax) lcca 250 220 mA 1,2,3
Active Quiescent Current (E = V)|, Vog = max, f = 0 MHz) Icc2 100 100 mA
AC Standby Current (E = Vi, Voo = max, f = fmax) IsB1 100 100 mA 1,23
CMOS Standby Current (VGG = max, f=0MHz, E>Vgg-0.2V, IsB2 60 60 mA
VinsVgg+0.2V,or2Vcc-02V)
NOTES:

1. Reference AC Operating Conditions and Characterisitics for input and timing (ViH/V|L, ty/tf, pulse level 0 to 3 V, V| =3 V).
2. All addresses transition simultaneously low (LSB) and then high (MSB).
3. Data States are all zero.

MOTOROLA FAST SRAM MCM6729C
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CAPACITANCE (f= 1.0 MHz, dV = 3.0 V, Tp = 25°C, Periodically Sampled Rather Than 100% Tested)

Parameter Symbol Typ Max Unit
Address Input Capacitance Cin - 6 pF
Control Pin Input Capacitance Cin —_ 6 pF
Input/Output Capacitance Ciio — 8 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0 V£10%, TA = 0 to +70°C, Unless Otherwise Noted)
Input Timing Measurement Reference Level ............... 1.5V "Output Timing Measurement Reference Level ............. 15V
Input Pulse Levels .. 0to3.0V OQutputload ........coviiiiiiiiiiiiiiiin e See Figure 1A
InputRise/Fall Time .............coooviiiiiiiiiiiiinan., 2ns
READ CYCLE TIMING (See Notes 1 and 2)
6729C-6 6729C-7
Parameter Symbol Min Max Min Max Unit Notes
Read Cycle Time tAVAV 6 - 7 — ns 3
Address Access Time tavav —_ 6 -_ 7 ns
Enable Access Time tELQv — 6 — 7 ns
Output Enable Access Time taLQv — 4 —_ 4 ns
Output Hold from Address Change taxax 3 — 3 - ns
Enable Low to Output Active tELQX 3 — 3 — ns 4,56
Output Enable Low to Output Active taLax 0 — 0 —_ ns 4,5,6
Enable High to Output High-Z teHQZ 0 0 3.5 ns 4,5,6
Output Enable High to Output High-Z tGHQZ 0 0 35 ns 4,56

NOTES:
1. Wis high for read cycle.

2. For common 1/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles.

. All read cycle timings are referenced from the last valid address to the first transitioning address.

3
4. At any given voltage and temperature, tEHQZ (max) < tgL. QX (min), and tGHQZ (Max) < tgLQX (min), both for a given device and from

device to device.

oNO O

AC TEST LOADS

outPui—(]

Figure 1A

OUTPUT
255 Q

. Transition is measured 200 mV from steady-state voltage with load of Figure 1B.
. This parameter is sampled and not 100% tested.

. Device is continuously selected (E = Vi, G = V|L).

. Addresses valid prior to or coincident with E going low.

Figure 1B

TIMING LIMITS

The table of timing values shows either a
minimum or a maximum limit for each param-
eter. Input requirements are specified from
the external system point of view. Thus, ad-
dress setup time is shown as a minimum
since the system must supply at least that
much time (even though most devices do not
requireit). On the other hand, responses from
the memory are specified from the device
point of view. Thus, the access time is shown
as a maximum since the device never pro-
vides data later than that time.

MCM6729C
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READ CYCLE 1 (See Note 7)

tAVAV

JY— M Y
taxax {
Q (DATA OUT) PREVIOUS DATA VALID DATA VALID
|« tavav >
READ CYCLE 2 (See Note 8)

1AVAV >

A (ADDRESS) >< ;k

tavav

| tELQV

E (CHIP ENABLE) *

<~—— tELQX —™]

G (OUTPUT ENABLE)

K'EHQZ >

tGLax —™

— laLQy ———»

7[‘GHQZ —>

Q (DATAOUT)

DATAVALID >

MOTOROLA FAST SRAM
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

6729C-6 6729C-7
Parameter Symbol Min Max Min Max Unit Notes

Write Cycle Time tAVAV 6 —_ 7 — ns 3
Address Setup Time tAvWL 0 — 0 — ns
Address Valid to End of Write tAVWH 6 — 7 — ns
Address Valid to End of Write, tAVWH 6 — 7 — ns
G High
Write Pulse Width tWLWH 6 — 7 — ns

tWLEH
Write Pulse Width, G High tWLWH 6 — 7 — ns

tWLEH
Data Valid to End of Write tDvWH 3 — 35 — ns
Data Hold Time twHDX 0 — 0 - ns
Write Low to Data High-Z wLaz 0 3.5 0 35 ns 4,56
Write High to Output Active twHQxX 3 — 3 — ns 4,5,6
Write Recovery Time tWHAX 0 — 0 — ns

NOTES:

. This parameter is sampled and not 100% tested.

O hWN =

. A write occurs during the overlap of E low and W low.
. For common /O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles.
. All write cycle timings are referenced from the last valid address to the first transitioning address.
. Transition is measured 200 mV from steady-state voltage with load of Figure 1B.

. Atany given voltage and temperature, ty| gz max < tyyHQx min both for a given device and from device to device.

WRITE CYCLE 1
tavAv
A (ADDRESS) >( ><
- tAVWH tWHAX
E (CHIP ENABLE) \ 7/
le——— WIEH ———
TWLWH
W (WRITE ENABLE) N 7[
le— tavwL —>| tDVWH ———> tWHDX
D (DATAIN) DATAVALID ><><><><><>
twiaz —|<->
Q (DATA OUT) HIGH-Z HIGH-Z
tWHQX
MCM6729C MOTOROLA FAST SRAM
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

6729C-6 6729C-7
Parameter Symbol Min Max Min Max Unit Notes

Wirite Cycle Time tavav 6 - 7 — ns 3
Address Setup Time tAVEL 0 _ 0 —_ ns

Address Valid to End of Write tAVEH 6 — 7 - ns

Enable to End of Write tELEH 5 - 6 - ns 4,5

tELWH

Data Valid to End of Write tDVEH 3 - 3.5 - ns

Data Hold Time tEHDX 0 - 0 —_ ns

Wirite Recovery Time tEHAX 0 . 0 . ns

NOTES:

1. A write occurs during the overlap of E low and W low.

2. For common /O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles.
3. All write cycle timings are referenced from the last valid address to the first transitioning address.

4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition.

5. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition.

WRITE CYCLE 2
tavav
A (ADDRESS) >< ><
- tAVEH
\4—-—— tELEH ——[
E (CHIP ENABLE)
N\ /
[e—— 1AVEL - ELWH tEHAX
W (WRITE ENABLE) \ ]/
IDVEH —> tEHDX
D (DATAIN) DATA VALID
Q (DATA OUT) HIGH-Z
ORDERING INFORMATION

(Order by Full Part Number)

MCM 6729C WJ X T
Motorola Memory Prefix ————:I_ Shipping Method (R = Tape and Reel, Blank = Rails)

Part Number Speed (6=6ns,7=7ns)

Package (WJ = 400 mil SOJ)

Full Part Numbers — MCM6729CWJ6 MCM6729CWJ7
MCM6729CWJ6R  MCM6729CWJ7R

MOTOROLA FAST SRAM MCM6729C
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Product Preview
128K x 8 Bit Fast Static Random
y WJ PACKAGE
The MCM6926 is a 1,048,576 bit static random access memory organized as c?gEMIL SOJ
131,072 words of 8 bits. This device is fabricated using high performance silicon— 857A-02
gate BICMOS technology. Static design eliminates the need for external clocks
or timing strobes.
Qu?[:_)ut enablt::- (Q) is a special con?rol feature that provides increased system PIN ASSIGNMENT
flexibility and eliminates bus contention problems.
This device meets JEDEC standards for functionality and revolutionary pinout, All1® 2 0A
and is available in a 400 mil plastic small-outline J-leaded package. A F ) ar 1A
¢ Single 3.3 V Power Supply Alls 0 A
o Fully Static — No Clock or Timing Strobes Necessary %
e All Inputs and Outputs Are TTL Compatible A4 2f A
o Three State Outputs E[s 280G
o Fast Access Times: 8, 10, 12, 15 ns Do ¢ 27 [1 DQ7
e Center Powe.r and I/O Pins for Reduced Noise pai g 7 26 [1 Qs
e Fully 3.3 V BICMOS
veell s 25 P Vss
Vssl] 9 24 1] Vee
BLOCK DIAGRAM baf o 2 fl 05
DQ3 [ 11 22 [1 DQ4
A = v Wi 12 20 A
A —3 ._Vgg All 13 20[A
A ——[}: Al 14 19 A
A {}ﬁ MEMORY A 15 18 A
A D Row | | MATRIX All 16 17 A
DECODER| o 512 ROWS x 256 x 8
rn—{ . COLUMNS
A —L=
A _[}= PIN NAMES
A —D: ............. Address Input
T T B Chip Enable
DQ0 — H coumniio |1 W Write Enable
.... Output Enable
INPUT COLUMN DECODER
: DATA v, 3 sD ?/tilnpuvg ity
CONTROL CC revvrennnn +3. ower Supply
V88 vivieiiiiii Ground
DQ7
A A A A A A A A

ols| mi
L]

L]
This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice.
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TRUTH TABLE (X = Don't Care)

E G w Mode Vce Current | Output Cycle

H X X Not Selected IsB1, IsB2 High-Z -

L H H | Output Disabled lcca High-Z —

L L H Read IccA Dout Read Cycle
L X L Write IccA High-Z Write Cycle

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit This device contains circuitry to protect the
inputs against damage due to high static volt-
Power Supply Voltage Vce -05t0+4.6 \ ages or electric fields; however, it is advised
" " y — thatnormal precautions be taken to avoid appli-
Vo\l}zg:; Relative to Vgg for Any Pin Except | Vin, Vout 05toVeg+05| V cation of any voltage higher than maximum
rated voltages to these high-impedance cir-
Output Current lout +30 mA cuits.

— This BICMOS memory circuit has been de-
Power Dissipation PD 0.6 w signed to meet the dc and ac specifications
Temperature Under Bias Thias —10to + 85 °C shown in the tables, after thermal equilibrium
has been established. The circuit is in a test
Operating Temperature TA Oto+70 °C socket or mounted on a printed circuit board
" o andtransverse air flow of atleast 500 linear feet

Storage Temperature — Plastic Tstg —-55t0+ 125 C per minute is maintained.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =3.3V £10%, Ta = 0to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vce 3.0 3.3 3.6 \%
Input High Voltage VIH 22 — Vee +0.3* \
Input Low Voltage ViL -0.5* — 0.8 v

*V|L (min) =-0.5 V dc; V|_ (min) = -2.0 V ac (pulse width < 2.0 ns) for 1 £ 20.0 mA.
**V|H (max) = Vgg + 0.3 V dc; V|4 (max) = Vg + 2 V ac (pulse width < 2.0 ns) for | <20.0 mA.

DC CHARACTERISTICS )
Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vin = 0 to Vgg) likg(1) — +1.0 pA
Output Leakage Current (E = Vi, Vout = 0 to Vo) likg(O) — +1.0 pA
Output Low Voltage (Ig|_ = + 8.0 mA) VoL — 0.4 v
Output High Voltage (IoH = — 4.0 mA) VoH 24 — \
MOTOROLA FAST SRAM MCM6926
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POWER SUPPLY CURRENTS (See Note 1)

6926-8 6926-10 6926-12 692615
Parameter Symbol | Typ | Max | Typ | Max | Typ | Max | Typ | Max Unit | Notes
AC Active Supply Current Icca — 150 — 130 — 120 — 110 mA 2,3,4
(lout =0 mA) (Ve = max, f = fmax)
Active Quiescent Current Icc2 — 80 - 80 — 80 — 80 mA
(E=V|L, Vcc = max, f = 0 MHz)
AC Standby Current IsB1 — 50 — 45 — 40 - 35 mA 2,3,4
(E=ViH, Vce = max, f=fmax)
CMOS Standby Current IsB2 - 20 - 20 — 20 — 20 mA
(Vcc = max, f= 0 MHz,
E>Vce-02V,
VinsVgs +0.2V,or2Vgc-0.2V)
NOTES:
1. Typical current = 25°C @ 3.3 V.
2. Reference AC Operating Conditions and Characteristics for input and timing (V|H/V|L, t/t, pulse level 0t0 3.0 V, V|4 = 3.0 V).
3. All address transition simultaneously low (LSB) and then high (MSB).
4. Data states are all zero. '
CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested)
Parameter Symbol Typ Max Unit
Address Input Capacitance Cin — 6 pF
Control Pin Input Capacitance Cin — 6 pF
Input/Output Capacitance Cyo — 8 pF
MCM6926 MOTOROLA FAST SRAM
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =3.3V £10%, TA =0 to +70°C, Unless Otherwise Noted)

Input Timing Measurement Reference Level ............... 15V Output Timing Measurement Reference Level ............. 1.5V

Input Pulse Levels .... 0to3.0V Output Load
Input Rise/Fall Time ........coouiiniiiiiiiiiiiiieanens 2ns

READ CYCLE TIMING (See Notes 1 and 2)

........................... See Figure 1A

6926-8 6926-10 6926-12 6926-15

Parameter Symbol | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Read Cycle Time tAVAV 8 — 10 — 12 — 15 — ns 3
Address Access Time tavav - 8 — 10 — 12 - 15 ns
Enable Access Time teLQv — 8 - 10 — 12 — 15 ns
Output Enable Access Time taLav - 4 — 5 — 6 —_ 7 ns
Output Hold from Address Change taxQx 3 - 3 —_ 3 - 3 —_ ns
Enable Low to Output Active tELQX 3 — 3 —_— 3 - 3 —_ ns 4,5,6
Output Enable Low to Output Active taLQx 0 — 0 — 0 — 0 —_ ns 4,56
Enable High to Output High-Z teHaz | — | 4 0 5 0 6 0 ns | 4,56
Output Enable High to Output High-Z tGHQZ — 4 0 5 0 6 0 7 ns 4,56

NOTES:
1. Wis high for read cycle.

2. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles.
3. All read cycle timings are referenced from the last valid address to the first transitioning address.
4. At any given voltage and temperature, tHQz max < tgLqQx min, and tgHQZ Max < tgLQx min, both for a given device and from device

to device.
. Transition is measured 200 mV from steady-state voltage with load of Figure 1B.
. This parameter is sampled and not 100% tested.
. Device is continuously selected (E = V|, G = V|L).
. Addresses valid prior to or coincident with E going low.

o~NO O,

TIMING LIMITS

The table of timing values shows either a
minimum or a maximum limit for each param-
eter. Input requirements are specified from
the external system point of view. Thus, ad-
dress setup time is shown as a minimum
since the system must supply at least that
much time (even though most devices do not
requireit). On the other hand, responses from
the memory are specified from the device
point of view. Thus, the access time is shown
as a maximum since the device never pro-
vides data later than that time.

AC TEST LOADS
5V
outPuT—(] 480Q
i AL = 500 OUTPUT
255 Q 5pF
V=15V
Figure 1A Figure 1B
MOTOROLA FAST SRAM
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READ CYCLE 1 (See Note 7)

TAVAV {

A (ADDRESS) >< *
taxax >
Q (DATA OUT) PREVIOUS DATA VALID DATA VALID
l.= tavav >
READ CYCLE 2 (See Note 8)

tAVAV {

A (ADDRESS) >< &
tavav
———\ tELQv
E (CHIP ENABLE) N 7E
tEHQZ
le—— tELQx —>

G (OUTPUT ENABLE)

Q (DATA OUT)

taLav

l:—lGLox —>

i'GHQZ‘"

DATA VALID

>__

MCM6926
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

6926-8 6926-10 6926-12 6926-15
Parameter Symbol Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Wirite Cycle Time tAVAV 8 — 10 — 12 — 15 — ns 3
Address Setup Time tAVWL 0 — 0 — 0 — 0 — ns
Address Valid to End of Write tAVWH 8 — 9 — 10 — 12 — ns
Address Valid to End of Write, G High tAVWH 7 — 8 — 9 — 10 — ns
Write Pulse Width tWLWH» 8 — 9 — 10 — 12 — ns
tWLEH
Write Pulse Width, G High tWLWH 7 — 8 — 9 — 10 — ns
tWLEH
Data Valid to End of Write tDVWH 4 — 5 — 6 - 7 - ns
Data Hold Time tWHDX 0 —_ 0 — 0 — 0 — ns
Write Low to Ddta High-Z twLaz 0 4 0 5 0 6 0 7 ns 45,6
Write High to Output Active twHQX 3 —_ 3 — 3 — 3 — ns 45,6
Wirite Recovery Time tWHAX 0 — 0 — 0 — 0 — ns
NOTES: _ .
1. A write occurs during the overlap of E low and W low.
2. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles.
3. All write cycle timings are referenced from the last valid address to the first transitioning address.
4. Transition is measured 200 mV from steady-state voltage with load of Figure 1B.
5. This parameter is sampled and not 100% tested.
6. At any given voltage and temperature, ty| @z max < twHQX min both for a given device and from device to device.

WRITE CYCLE 1

- tavav

A (ADDRESS) ><

- AVWH R tWHAX
E (CHIP ENABLE) ——_\ Y
e “l\:’ILEH —>
W (WRITE ENABLE) \\ " ]/7
[e— tAVWL ——> IDVWH —— tWHDX
D (DATAIN) DATA VALID
twLaz —|<—>
Q (DATAOUT) HIGH-Z HIGH-2Z
> IWHQX
MOTOROLA FAST SRAM MCM6926
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

6926-8 6926-10 6926-12 692615
Parameter Symbol Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes

Write Cycle Time tAVAV 8 — 10 —_ 12 - 15 —_ ns 3
Address Setup Time tAVEL 0 - 0 — 0 — 0 - ns

Address Valid to End of Write tAVEH 7 — 8 - 9 —_ 10 — ns

Enable to End of Write tELEH, 7 — 8 - 9 - 10 . ns 4,5

tELWH :

Data Valid to End of Write tDVEH 4 - 5 - 6 —_ 7 — ns

Data Hold Time tEHDX 0 - 0 — 0 —-_ 0 — ns

Write Recovery Time tEHAX 0 —_ 0 —_— 0 - 0 — ns
NOTES: '

1. A write occurs during the overlap of E low and W low.

2. For common I/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycles.
3. All write cycle timings are referenced from the last valid address to the first transitioning address.

4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition.

5. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition.

WRITE CYCLE 2
tavav
A (ADDRESS) >< ><
- tAVEH
\4—— tELEH ————»[
E (CHIP ENABLE)
N\ /]
tAVEL tELWH 1EHAX
W (WRITE ENABLE) ' \ 7/
IDVEH — tEHDX
D (DATAIN) DATA VALID
Q (DATA OUT) HIGH-Z
ORDERING INFORMATION

(Order by Full Part Number)

MTM 6926 WJ XX X
Motorola Memory Prefix ‘ L— Shipping Method (R = Tape and Reel, Blank = Rails)

Part Number Speed (8=8ns, 10=10ns, 12=12ns, 15=15ns)

Package (WJ = 400 mil SOJ)

Full Part Numbers — MCM6926WJ8 MCM6926WJ10 MCM6926WJ12 MCM6926WJ15
MCM6926WJBR MCM6926WJ10R MCM6926WJ12R MCM6926WJ15R

MCM6926 MOTOROLA FAST SRAM
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Product Preview MCM6929

256K x 4 Bit Fast Static Random
Access Memory

The MCM6929 is a 1,048,576 bit static random access memory organized as
262,144 words of 4 bits. This device is fabricated using high performance silicon—
gate BiCMOS technology. Static design eliminates the need for external clocks
or timing strobes.

Output enable (G) is a special control feature that provides increased system
flexibility and eliminates bus contention problems.

WJ PACKAGE
400 MIL SOJ
CASE 857A-02

PIN ASSIGNMENT

This device meets JEDEC standards for functionality and revolutionary pinout, Ne ¢® 32 A
and is available in a 400 mil plastic small-outline J-leaded package. Al 2 st DA
* Single 3.3 V Power Supply Al A
o Fully Static — No Clock or Timing Strobes Necessary 8 30
e All Inputs and Outputs Are TTL Compatible Al 4 29 1A
e Three State Outputs All 5 28({]A
e Fast Access Times: 8, 10, 12, 15 ns Ell 6 270G
« Center Power and I/O Pins for Reduced Noise
D D
« Fully 3.3V BICMOS of 7 26 {1 03
Vel 8 o5 [1 VS
Vssll 9 o4 [1 VCC
BLOCK DIAGRAM pat g 10 o3 1 DQ2
W 1 0A
A ——Lo‘\: A - A
A D *— Vg 12 21
le— VSS Al 13 20 [A
»—T3—
Al 14 19 A
A 13— MEMORY Al 15 18 A
A —T 3= ROW | | MATRIX
DECODER| o | s512ROWSx512x4 NGO 16 17 I NC
A i COLUMNS
A
A —3— PIN NAMES
A Eb I I A0 - A17 Address Input
— [, Chip Enable
DQo - =
Q - COLUMN 1/0 W . Write Enable
. INPUT COLUMN DECODER G Output Enable
. DATA DQ0-DQ3........ Data Input/Output
CONTROL VCC e vvvneevnnnn + 5V Power Supply
DQ3 VSS triiiiiiiiiiiiiian Ground
A A A A AAAAA NC .oovvieiiii No Connection

% |

This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice.

o
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TRUTH TABLE (X = Don’t Care)

E G Mode Vce Current | Output Cycle

H X X Not Selected IsB1, IsB2 High-Z —_—

L H H | Output Disabled Icca High-Z -

L L H Read Icca Dout Read Cycle
L X L Write IccA High-z | Write Cycle

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit This device contains circuitry to protect the
inputs against damage due to high static volt-
Power Supply Voltage Vce -05t0+4.6 v ages or electric fields; however, it is advised
" " y ~ that normal precautions be taken to avoid appli-
Vo\l/tzgce Relative to Vgg for Any Pin Except | Vin, Vout 05t0Voc+05 | V cation of any voltage higher than maximum
rated voltages to these high—-impedance cir-

Output Current lout +30 mA cuits.

This BICMOS memory circuit has been de-

Power Dissipation PD 0.6 W signed to meet the dc and ac specifications
Temperature Under Bias Thias —~10to+85 °C shown in the tables, after thermal equilibrium
has been established. The circuit is in a test
Operating Temperature TA Oto+70 °C socket or mounted on a printed circuit board
" = o and transverse air flow of at least 500 linear feet

Storage Temperature — Plastic Tstg -55t0+123 C per minute is maintained.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vce =3.3V £10%, TA = 0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vce 3.0 3.3 3.6 \
Input High Voltage VIH 2.2 — Vge + 0.3 \Y
Input Low Voltage ViL -0.5* — 0.8 Vv

*V|L (min) =-0.5 V dc; V|| (min) = 2.0 V ac (pulse width < 2.0 ns) for | < 20.0 mA.
**V|H (max) = Vg + 0.3 V dc; Vi (max) = Vo + 2 V ac (pulse width < 2.0 ns) for | <20.0 mA.

DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vin = 0 to Vgg) likg(1) - +1.0 pA
Output Leakage Current (E = V|4, Vout = 0 to Vo) likg(0) - +1.0 pA
Output Low Voltage (Io = + 8.0 mA) VoL — 0.4 \
Output High Voltage (IpH = — 4.0 mA) VoH 24 — Vv
MCM6929 MOTOROLA FAST SRAM
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POWER SUPPLY CURRENTS (See Note 1)

6929-8 6929-10 6929-12 6929-15
Parameter Symbol | Typ | Max | Typ | Max | Typ | Max | Typ | Max Unit | Notes
AC Active Supply Current Icca —_ 150 - 130 _ 120 -_ 110 mA 2,3,4
(lout = 0 mA) (Ve = max, f=fmax)
Active Quiescent Current Icc2 —_ 80 - 80 —_ 80 — 80 mA
(E =V|L, Vcc = max, f = 0 MHz)
AC Standby Current IsB1 — 50 — 45 — 40 — 35 mA 2,3,4
(E=ViH, Vcc = max, f = fmax)
CMOS Standby Current IsB2 — 20 — 20 — 20 — 20 mA
(Vcc = max, f=0MHz,
E2Vgc-0.2YV,
VinsVss +0.2V,or2Vgc—-0.2V)
NOTES:

1. Typical current = 25°C @ 3.3 V.

2. Reference AC Operating Conditions and Characteristics for input and timing (V|4/V|L, t/tf, pulse level 0 t0 3.0 V, V) = 3.0 V).
3. All addresses transition simultaneously low (LSB) and then high (MSB).

4. Data states are all zero.

CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested)

Parameter Symbol Typ Max Unit
Address Input Capacitance Cin —_ 6 pF
Control Pin Input Capacitance Cin — 6 pF
Input/Output Capacitance Cilo — 8 pF
MOTOROLA FAST SRAM MCM6929
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =3.3V £10%, Tp =0 to +70°C, Unless Otherwise Noted)

Input Timing Measurement Reference Level ............... 15V Output Timing Measurement Reference Level ............. 1.5V
InputPulseLevels ..................... O0to3.0V OutputLoad ...........ccoviiiiiiiiiiiiinn, See Figure 1A
InputRise/Fall Time ........ccoeiiiiiiiiiiiiiniannnn. 2ns
READ CYCLE TIMING (See Notes 1 and 2)
6929-8 6929-10 6929-12 6929-15
Parameter Symbol | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Read Cycle Time tavav 8 — 10 — 12 — 15 — ns 3
Address Access Time tavqv — 8 — 10 —_ 12 — 15 ns
Enable Access Time tELQv — 8 — 10 — 12 — 15 ns
Output Enable Access Time taLav | — 4 —_ 5 — 6 — 7 ns
Output Hold from Address Change taxax 3 — 3 — 3 — 3 - ns
Enable Low to Output Active tELQX 3 - 3 —_ 3 — 3 — ns 4,5,6
Output Enable Low to Output Active taLax 0 — 0 — 0 — 0 — ns 4,56
Enable High to Output High-Z tEHQZ — 4 0 5 0 6 0 7 ns 4,5,6
Output Enable High to Output High-Z tGHQZ —_ 4 0 5 0 6 0 ns 4,56
NOTES:
1. W is high for read cycle.
2. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles.
3. All read cycle timings are referenced from the last valid address to the first transitioning address.
4. At any given voltage and temperature, teHQz max < tgLqQx min, and tgHQZ max < tgLQx min, both for a given device and from

device to device.
. Transition is measured 200 mV from steady-state voltage with load of Figure 1B.
. This parameter is sampled and not 100% tested.
. Device is continuously selected (E = Vj, G = V)| ).
. Addresses valid prior to or coincident with E going low.

o N O,

AC TEST LOADS TIMING LIMITS

The table of timing values shows either a
minimum or a maximum limit for each param-
eter. Input requirements are specified from

480Q the external system point of view. Thus, ad-
OUTPUT dress setup time is shown as a minimum
since the system must supply at least that
much time (even though most devices do not
requireit). On the other hand, responses from
the memory are specified from the device
point of view. Thus, the access time is shown
as a maximum since the device never pro-
Figure 1A Figure 1B vides data later than that time.

5V

250 5pF

MCM6929 MOTOROLA FAST SRAM
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READ CYCLE 1 (See Note 7)

tavav

A (ADDRESS) ><

[e———— tAXQX

Q (DATA OUT) PREVIOUS DATA VALID % DATA VALID
— a0l "2
READ CYCLE 2 (See Note 8)
tavav ‘
A (ADDRESS) >< }k
tavav

———-—\ tELQv
E (CHIP ENABLE) N 7|f
tEHQZ > ‘

I — tELQx —>

G (OUTPUT ENABLE) t
— tgLQqy ——> tGHaZ ™

laLox —*

Q (DATA OUT) < DATA VALID >—_

MOTOROLA FAST SRAM MCM6929
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

6929-8 6929-10 6929-12 692915
Parameter Symbol Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Write Cycle Time tAVAV 8 — 10 —_ 12 — 15 - ns 3
Address Setup Time tAvWL 0 — 0 — 0 — 0 — ns
Address Valid to End of Write tAVWH 8 — 9 — 10 — 12 — ns
Address Valid to End of Write, G High tAVWH 7 — 8 — 9 — 10 — ns
Write Pulse Width WLWH- 8 — 9 — 10 — 12 — ns
tWLEH
Write Pulse Width, G High tWLWH, 7 — 8 — 9 — 10 — ns
tWLEH
Data Valid to End of Write tbvwWH 4 — 5 — 6 — 7 — ns
Data Hold Time tWHDX 0 — 0 — 0 — 0 — ns
Write Low to Data High-Z twLQz 0 4 0 5 0 6 0 7 ns 4,56
Write High to Output Active twHQxX 3 — 3 — 3 — 3 — ns 456
Write Recovery Time tWHAX 0 — 0 — 0 — 0 — ns
NOTES: _ _
1. A write occurs during the overlap of E low and W low.
2. For common /O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles.
3. All write cycle timings are referenced from the last valid address to the first transitioning address.
4. Transition is measured 200 mV from steady-state voltage with load of Figure 1B.
5. This parameter is sampled and not 100% tested.
6. At any given voltage and temperature, tyy| Qz max < tyyHQX min both for a given device and from device to device.
WRITE CYCLE 1
tavav
A (ADDRESS) >< ><
tAVWH twHAX
E (CHIP ENABLE) \ 4
|&— tWEH ———>»
twLwH
W (WRITE ENABLE) \\ j
e— tavwL —> IDVWH —— WHDX
\
D (DATA IN) DATA VALID
twiaz —l‘—ﬂ
Q (DATA OUT) HIGH-Z HIGH-Z
= tWHQX
MCM6929 MOTOROLA FAST SRAM
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

6929-8 6929-10 6929-12 6929-15
Parameter Symbol Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes

Write Cycle Time tAVAV 8 — 10 —_ 12 [ — 15 — ns 3
Address Setup Time tAVEL 0 — 0 — 0 — 0 — ns

Address Valid to End of Write tAVEH 7 — 8 — 9 — 10 — ns

Enable to End of Write tELEH, 7 —_ 8 —_ 9 — 10 — ns 4,5

tELWH

Data Valid to End of Write tDVEH 4 —_ 5 — 6 - — ns

Data Hold Time tEHDX 0 - 0 — 0 - 0 - ns

Write Recovery Time tEHAX 0 —_ 0 - 0 —_ 0 — ns

NOTES:

1. A write occurs during the overlap of E low and W low.

2. For common /O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles.
3. All write cycle timings are referenced from the last valid address to the first transitioning address.

4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition.

5. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition.

WRITE CYCLE 2
tavav >
A (ADDRESS) >< ><
- tAVEH
- {ELEH
E (CHIP ENABLE) \\ 7/
tAVEL > ELWH - tEHAX
W (WRITE ENABLE) \ j[
DVEH — tEHDX
Q (DATA OUT) HIGH-Z
ORDERING INFORMATION

(Order by Full Part Number)

MCM 6929 WJ XX X

Motorola Memory Prefix ———_’_ L Shipping Method (R = Tape and Reel, Blank = Rails)

Part Number

Speed (8=8ns,10=10ns,12=12ns, 15=15ns)
Package (WJ = 400 mil SOJ)

Full Part Numbers — MCM6929WJ8 MCM6929WJ10 MCM6929WJ12 MCM6929WJ15
MCM6929WJBR MCM6929WJ10R MCM6929WJ12R MCM6929WJ15R

MOTOROLA FAST SRAM MCME929
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Product Preview

1M x 4 Bit Fast Static
Random Access Memory with
ECL I/O

The MCM101524 is a 4,194,304 bit static random access memory organized
as 1,048,576 words of 4 bits. This circuit is fabricated using high performance
silicon—gate BiCMOS technology. Asynchronous design eliminates the need for
external clocks or timing strobes.

The MCM101524 is available in a 400 mil, 36 lead TAB.

o Fast Access Times: 12, 15 ns
e Equal Address and Chip Select Access Times
e Power Operation: — 195 mA Maximum, Active AC

BLOCK DIAGRAM
a7 — 3 — e
e — 3 v
Ats — 32— cc
P —
s — 3 MEMORY MATRIX
DR : 1024 ROWS X
A2 _lk: 4096 COLUMNS
At —3—
Ao —3—
A9
A8
1 ]
Df COLUMN /0
. INPUT COLUMN DECODER
i DATA
P CONTROL
: | Al9 AI8 A7 A6 A5 A4 A3 A2 Al AD
@ Q0

%

MCM101524
TB PACKAGE
400 MIL TAB
CASE 984A-01
PIN ASSIGNMENT
Aol 1e 36[1 A1
Al 2 35 A2
A2 3 34 A3
A3 [] 4 33l A8
AMa[l s 32[1 A19
S0s 311 NC
Dol]7 301 D3
fls 291 Q3
Vo O 9 [ VEE
Vee [ 10 21 Ve
Qfn 21 Q2
DI} 12 251 D2
w3 20 NC
Al 14 231 A9
A5 ) 15 2] M
A6 [ 16 210 A5
A17 0 17 200 A6
A18 [ 18 19 ] A7

PIN NAMES
AO-A19 ........ ..., Addressinputs [ W..................... Write Enable
S ChipSelect | DO-D3 ...........ccen.n. Data Input
DataOutput | NC............... . No Connection
PowerSupply | VCGC - -+ vvvevieiiiieiiiann Ground

This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice.

REV 2
9/94

MCM101524
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TRUTH TABLE (X = Don't Care)

S w Operation Data | Output | Current
H X Not Enabled X L —
L H Read X Q IEE
L L Write X L IEE

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit This device contains circuitry to protect
- - the inputs against damage due to high static
VEE Pin Potential (to Ground) VEE - 70t0+05 v voltages or electric fields; however, it is ad-
Voltage Relative to Vg for Any Pin Vin Vout | VEE - 05t0+05 [ V vised that normal precautions be taken to
Except VEE avoid application of any voltage higher than
maximum rated voltages to these high
Output Current (per 1/0) lout -50 mA impedance circuits.
il This BICMOS memory circuit has been
P Dissipatio P 2.0 w
ower Jissipation D designed to meet the dc and ac specifica-
Temperature Under Bias Thias —-30to+85 °C tions shown in the tables, after thermal equi-
" librium has been established. The circuit is
o
Operating Temperature T Oto+60 c in a test socket or mounted on a printed cir-
Storage Temperature — Plastic Tstg - 5510+ 125 °C cuit board and transverse air flow of at least
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 500 linear feet per minute is maintained.

exceeded. Functional operation should be restricted to the OPERATING CONDI-
TIONS. Exposure to higher than recommended voltages for extended periods of time
could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc=0V,VEE=-5.2V £5%, Ty =0 to + 60°C, Unless Otherwise Noted)

DC OPERATING CONDITIONS AND SUPPLY CURRENTS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) VEE -5.46 -5.2 - 4.94 \
Input High Voltage VIH -1165 —_ —880 mV
Input Low Voltage ViL -1810 — —1475 mvV
Output High Voltage VOH -1025 — - 880 mV
Output Low Voltage VoL -1810 — -1620 mvV
Input Low Current L -50 —_ —_ pA
Input High Current [IT¥] — —_ 220 RA
Chip Select Input Low Current liL(cs) 0.5 — 170 pA
Operating Power Supply Current: tAVAV = 20 ns (All Outputs Open)* IEE — — -195 mA
Quiescent Power Supply Current: fo = 0 MHz (Outputs Open) IEEQ — — - 150 mA
Voltage Compensation (VoRH) AVQH/AVEE +35mV/V @ - 49410~ 546V
Voltage Compensation (VoL ) AVOL/AVEE +60mV/V @ — 49410~ 5.46V

* Address Increment

RISE/FALL TIME CHARACTERISTICS

Parameter Symbol Test Condition Min Typ Max Unit
Output Rise Time tr 20% to 80% 0.5 1.0 1.5 ns
Output Fall Time t 20% to 80% 0.5 1.0 1.5 ns

CAPACITANCE (f = 1.0 MHz, Tp = 25°C, Periodically Sampled Rather Than 100% Tested)

Parameter Symbol Typ Max Unit
Input Capacitance Address and Data Cin 3.5 7 pF
S, W| Cck 4 7
Output Capacitance Q Cout 4 8 pF
MOTOROLA FAST SRAM MCM101524
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(VEE=-5.2V £ 5%, Vcc =0V, Ty =0 to +60°C, Unless Otherwise Noted)

Input Pulse Levels ............. -1.7Vto-0.9 V (See Figure 1) Output Timing Measurement Reference Level .. Voq =~ 1165 mV
InputRise/Fall Time ...............ooiiiiiiiiiiininan, ins VoL=-1475mV
Input Timing Measurement Reference Level ................ 50% Output Load (AC Test Circuit) ..................... See Figure 2
READ CYCLE TIMING (See Notes 1 and 2)

MCM101524-12 MCM101524-15
Parameter Symbol Min Max Min Max Unit | Notes

Read Cycle Time tAVAV 12 _ 15 _ ns 2,3

Address Access Time tavav - 12 —_ 15 ns

Chip Select Access Time tsLqv — 12 — 15 ns 6

Select High to Output Low tsHaL 0 8 0 9 ns

Output Hold from Address Change tAxax 4 — 4 - ns

Power Up Time tSLIEEH 0 — 0 —_ ns 4
Power Down Time tSHIEEL — 12 — 15 ns 4

NOTES:
1. Wis high for read cycle.
2. Product sensitivites to noise require proper grounding and decoupling of power supplies during read and write cycles.
3. All read cycle timings are referenced from the last valid address to the first transitioning address.
4, This parameter is sampled and not 100% tested.
5. Device is continuously selected (S < V) ).
6. Addresses valid prior to or coincident with S going low.

AC TEST CONDITIONS
Vee
]
-09V
80% 80% Q
50% 50% G
L & R
20% 20% v :L:
% % -20V

t; = Rise Time 0.1 uF 0.01 uF
1 = Fall Time I VEE -1:
50% = Timing Reference Levels - =

RL=50Q

CL=30pF

Figure 1. Input Levels Figure 2. AC Test Circuit
MCM101524 MOTOROLA FAST SRAM
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READ CYCLE 1 (See Notes 1, 2, and 5)

tavav >
A (ADDRESS) >< %

tAxax

]
PREVIOUS DATA VALID %<><><><>< DATA VALID
o ﬂ
|

| tavav

READ CYCLE 2 (See Note 6)

I tavav |
A (ADDRESS) * *

tsLav
S (CHIP SELECT) 5\ }f
iSHQL
Q (DATA OUT) // DATA VALID
[ e r— [
SUPPLY CURRENT
MOTOROLA FAST SRAM MCM101524
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

MCM101524-12 MCM101524~15
Parameter Symbol Min Max Min Max Unit | Notes
Write Cycle Time tavav 12 — 15 — ns 3
Address Setup Time tavwL 1 — 1 — ns
Address Valid to End of Write tAVWH 9 — 10 - ns
Write Pulse Width tWLWH: 8 — 9 —_ ns
twLsH
Data Valid to End of Write tDvwH 8 — 9 —_ ns
Data Hold Time tWHDX 1 — 1 — ns
Write High to Output Active twWHQX 4 — 4 — ns 4
Write High to Output Valid twHaQVv —_ 13 _— 16 ns
Write Recovery Time tWHAX 1 — 1 - ns
Write Low to Output Low twLaL 0 8 0 9 ns
NOTES: -
1. A write occurs during the overlap of S low and W low.
2. Product sensitivites to noise require proper grounding and decoupling of power supplies during read and write cycles.
3. All write cycle timings are referenced from the last valid address to the first transitioning address.
4. This parameter is sampled and not 100% tested.
WRITE CYCLE 1 (W Controlled, See Notes 1, 2, and 3)
tavav
A (ADDRESS) >< ADDRESS VALID ><
tAVWH tWHAX——>
_ tavwi /
S (CHIP SELECT) \ 7
la———tWLSH ———»]
D (DATA IN) DATA VALID
——tDyWH —————
tWHDX
e tWLWH ——>
W (WRITE ENABLE) \-\ z[
tWHQV———>]
twLaL
tWHQX %
ammrom QXXX -
MCM101524 MOTOROLA FAST SRAM
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WRITE CYCLE 2 (S Controlled, See Notes 1 and 2)

MCM101524-12 MCM101524-15
Parameter Symbol Min Max Min Max Unit | Notes
Write Cycle Time tAVAV 12 — 15 — ns 3
Address Setup Time tAVSL 1 — 1 — ns
Address Valid to End of Write tAVSH 9 —_ 10 — ns
Write Pulse Width )| tsLsH 8 - 9 — ns
W) | tsLwH
Data Valid to End of Write tpVsSH 8 —_ 9 — ns
Chip Select Set-Up Time tsLwL 0 — 0 — ns
Data Hold Time tsSHDX 1 — 1 — ns
Write Recovery Time tSHAX 1 — 1 — ns

NOTES:
1. A write occurs during the overlap of S low and W low.
2. Product sensitivites to noise require proper grounding and decoupling of power supplies during read and write cycles.
3. All write cycle timings are referenced from the last valid address to the first transitioning address.

WRITE CYCLE 2 (S Controlled, See Notes 1 and 2)

- tavav

tAVGH

‘Avon 'i
A (ADDRESS) >< ><
tavsL 1SHAX
\ 1SLSH /
S (CHIP SELECT) t 7
tDVSH——— tSHDX
\ /
tSLwL —
1SLWH [
W (WRITE ENABLE) N Y,

Q (DATA OUT)

ORDERING INFORMATION
(Order by Full Part Number)

MCM 101524 XX XX XX

Motorola Memory Prefix :l ' _r— Shipping Method (Blank = Rails)
Part Number Speed (12 = 12 ns, 15 = 15 ns)

Package (TB = TAB)

Full Part Numbers — MCM101524TB12
MCM101524TB15

MOTOROLA FAST SRAM MCM101524
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Product Preview

2M x 2 Bit Fast Static
Random Access Memory with
ECL /O

The MCM101525 is a 4,194,304 bit static random access memory organized
as 2,097,152 words of 2 bits. This device features complementary outputs. This
circuit is fabricated using high performance silicon—gate BICMOS technology.
Asynchronous design eliminates the need for external clocks or timing strobes.

The MCM101525 is available in a 400 mil, 36 lead TAB.

e Fast Access Times: 12, 15 ns
e Equal Address and Chip Select Access Time
o Power Operation: — 195 mA Maximum, Active AC

BLOCK DIAGRAM

a7 —3—
a6 —g—
s —3— vee
e P—
M3 —TL3= pow | o | MEMORYMATRIX
. 1024 ROWS x
Az —{3—{DECODER( & | o0 corumNs
At —3—
Ao —3—
A9 —k
A8
] ]
COLUMN1/0
INPUT COLUMN DECODER

- M&M&M&M

A20 A19 A18 A7 A6 A5 A4 A3 A2

geg22 g
J’_&_IQZ

MCM101525
TB PACKAGE
400 MIL TAB
CASE 984A-01
PIN ASSIGNMENT
Aol 10 36[] A1
AnQ 2 5] A2
A2l 3 34 A3
A3 [ 4 33[] A8
A4l 5 32[] a19
SO 31 NC
pof]7 301 A20
Ql s 2901 QT
vec O 9 28] VEE
Vee ] 10 27{1 Vee
Qo n 261 Q1
VEE(] 12 25p D1
w3 20 NC
A0 [ 14 231 A9
A5 ] 15 2[] M
A6 [} 16 21[1 A5
A7 [ 17 20] A6
A8 ] 18 19(] A7

- Qo
S Qo

at
W Qi

PIN NAMES
Addressinputs | W...........coeunnnen. Write Enable
.... ChipSelect | DO-D1 .................. Data Input
... DataOutput | Q0and QT .. Complementary Data Out
No Connection | VEE «..ovvvnvninennn.. Power Supply
........................ Ground

This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice.

MCM101525
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TRUTH TABLE (X = Don't Care)

s w Operation Data | Output | Current
H X Not Enabled X L —
L H Read X (e7(e} IEE
L L Write X L 153

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit This device contains circuitry to protect
- - the inputs against damage due to high static
VEE Pin Potential (to Ground) VEE - 70t0+05 A voltages or electric fields; however, it is ad-
Voltage Relative to V¢ for Any Pin Vin, Vout | VEE - 0510405 | V vised that normal precautions be taken to
Except VEE avoid application of any voltage higher than
maximum rated voltages to these high

Output Current (per I/0) lout -50 mA impedance circuits.
i ainalt This BICMOS memory circuit has been

Py Dissipat P 2.0 w
ower Dissipation D designed to meet the dc and ac specifica-
Temperature Under Bias Tbias —-30to+85 °C tions shown inthe tables, after thermal equi-
" o librium has been established. The circuit is
Operating Temperature Ty Oto+60 ¢ in a test socket or mounted on a printed cir-
Storage Temperature — Plastic Tstg - 55t0+ 125 °C cuitboard and transverse air flow of at least
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 500 linear feet per minute is maintained.

exceeded. Functional operation should be restricted to the OPERATING CONDI-
TIONS. Exposure to higher than recommended voltages for extended periods of time
could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =0V, VEE=-5.2V 5%, TJ = 0 to + 60°C, Unless Otherwise Noted)

DC OPERATING CONDITIONS AND SUPPLY CURRENTS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) VEE -5.46 -5.2 —4.94 \
Input High Voltage VIH - 1165 — -880 mV
Input Low Voltage ViL -1810 — -1475 mV
Output High Voltage VoH -1025 — - 880 mV
Output Low Voltage VoL -1810 — -1620 mV
Input Low Current L -50 - — HA
Input High Current IH — — 220 HA
Chip Select Input Low Current liLcs) 0.5 — 170 pA
Operating Power Supply Current: tAVAV = 20 ns (All Outputs Open)* IEE — — -195 mA
Quiescent Power Supply Current: fo = 0 MHz (Outputs Open) leEeQ — —_ -150 mA
Voltage Compensation (VOH) AVOH/AVEE +35mV/V @ — 494t0o- 546V
Voltage Compensation (VoL) AVQL/AVEE +60mV/V @ - 494to~ 546V

* Address Increment

RISE/FALL TIME CHARACTERISTICS

Parameter Symbol | Test Condition Min Typ Max Unit
Output Rise Time tr 20% to 80% 0.5 1.0 1.5 ns
Output Fall Time t 20% to 80% 0.5 1.0 1.5 ns

CAPACITANCE (f = 1.0 MHz, Tp = 25°C, Periodically Sampled Rather Than 100% Tested)

Parameter Symbol Typ Max Unit
Input Capacitance Address and Data Cin 35 7 pF
S,W| Cck 4 7
Output Capacitance Q,Q| Cout 4 8 pF
MOTOROLA FAST SRAM MCM101525
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(VEE=-5.2V£5%, Vcc =0V, Ty=0to +60°C, Unless Otherwise Noted)

Input Pulse Levels .............
Input Rise/Fall Time

Output Timing Measurement Reference Level ..

VOH =- 1165 mV
VoL =-1475mV

Input Timing Measurement Reference Level Output Load (AC Test Circuit) ..............ccoennnn See Figure 2
READ CYCLE TIMING (See Notes 1 and 2)
MCM101525-12 MCM101525-15
Parameter Symbol Min Max Min Max |.Unit | Notes
Read Cycle Time tAVAV 12 — 15 — ns 2,3
Address Access Time tavav — 12 — 15 ns
Chip Select Access Time tsLqv _ 12 — 15 ns 6
Select High to Output Low tsHQL 0 8 0 9 ns
Output Hold from Address Change tAXQXx 4 — 4 — ns
Power Up Time tSLIEEH 0 — 0 — ns 4
Power Down Time tSHIEEL — 12 — 15 ns
NOTES:
1. Wis high for read cycle.
2. Product sensitivites to noise require proper grounding and decoupling of power supplies during read and write cycles.
3. All read cycle timings are referenced from the last valid address to the first transitioning address.
4. This parameter is sampled and not 100% tested.
5. Device is continuously selected (S <V|L). _
6. Addresses valid prior to or coincident with S going low.
AC TEST CONDITIONS
Vee
|
-09V
80% A-- 80% Q
50% 50% CLSR
L
20% 0% oy :L:
i t |____| -20V
tr = Rise Time 0.1 pF I I 0.01 pF
;= Fall Time 1 Vee _L
50% = Timing Reference Levels = =
’ R =50Q
CL=30pF
Figure 1. Input Levels Figure 2. AC Test Circuit
MCM101525 MOTOROLA FAST SRAM
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READ CYCLE 1 (See Notes 1, 2, and 5)

tavav {
A (ADDRESS) >< *
tAXQX |
~ PREVIOUS DATA VALID DATA VALID ‘
Q/Q (DATA OUT) - oy | ﬂ
READ CYCLE 2 (See Note 6)
e tavav >l
A (ADDRESS) * >‘<
lsLav
§ (CHIP SELECT) 5\ }l
tsHaL
Q/Q (DATA OUT) // DATA VALID
S e — le—tsmeL
SUPPLY CURRENT
MOTOROLA FAST SRAM MCM101525
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

MCM101525-12 MCM101525-15
Parameter Symbol Min Max Min Max Unit | Notes
Write Cycle Time tavAV 12 — 15 — ns 3
Address Setup Time tAvwL 1 — 1 - ns
Address Valid to End of Write tAVWH 9 — 10 - ns
Write Pulse Width tWLWH, 8 — 9 — ns
twLSH
Data Valid to End of Write tDVWH 8 — 9 — ns
Data Hold Time tWHDX 1 — 1 — ns
Write High to Output Active twHQX 4 — 4 — ns 4
Write High to Output Valid twHQv - 13 — 16 ns
Write Recovery Time tWHAX 1 — 1 — ns
Write Low to Output Low twLaL 0 8 0 9 ns

NOTES: :
1. A write occurs during the overlap of S low and W low.
2. Product sensitivites to noise require proper grounding and decoupling of power supplies during read and write cycles.
3. All write cycle timings are referenced from the last valid address to the first transitioning address.
4. This parameter is sampled and not 100% tested.

WRITE CYCLE 1 (W Controlled, See Notes 1, 2, and 3)

tavay
A (ADDRESS) >< ADDRESS VALID ><
—————————— AWVWH—————————————— > WA ————>
_ tavwL /
§ (CHIP SELECT) \ 7
twLsH
D (DATAIN) MW}E DATA VALID
f DvWH
tWHDX
- WLWH =
W (WRITE ENABLE) N 7(
twHQV———>

twiaL
_ twHQX Y

MCM101525 MOTOROLA FAST SRAM
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WRITE CYCLE 2 (S Controlled, See Notes 1 and 2)

MCM101525-12 MCM101525-15
Parameter Symbol Min Max Min Max Unit | Notes
Write Cycle Time tAVAV 12 — 15 — ns 3
Address Setup Time tavsL 1 — 1 — ns
Address Valid to End of Write tAVSH 9 —_ 10 - ns
Write Pulse Width ()| tsLsH 8 — 9 — ns
W) | tsLwH
Data Valid to End of Write tDVsSH 8 — 9 —_ ns
Chip Select Set-Up Time tsLwL 0 — 0 — ns
Data Hold Time tSHDX 1 — 1 — ns
Write Recovery Time tSHAX 1 — 1 —_ ns

NOTES:
1. A write occurs during the overlap of S low and W low.
2. Product sensitivites to noise require proper grounding and decoupling of power supplies during read and write cycles.
3. All write cycle timings are referenced from the last valid address to the first transitioning address.

WRITE CYCLE 2 (S Controlled, See Notes 1 and 2)

tavav
tAVSH =|‘
A (ADDRESS) >{ ><
tAvVSL—T 1SHAX
< tSLSH
- \[ /
§ (CHIP SELECT) N 7
tDVSH———»] 1SHDX

o (XTTRXRXXRRRRX s AXCKCRX

—"\ tSLWH
W (WRITE ENABLE) N /Z

Q/Q (DATAOUT)

ORDERING INFORMATION
(Order by Full Part Number)

MCM 101525 XX XX XX
Motorola Memory Prefix ___l_ ’ _r—-— Shipping Method (Blank = Rails)
Part Number Speed (12 =12ns, 15 = 15 ns)

Package (TB = TAB)

Full Part Numbers — MCM101525TB12
MCM101525TB15

MOTOROLA FAST SRAM MCM101525
2-149




CHAPTER 2 MOTOROLA FAST SRAM
2-150



Asynchronous CMOS Fast SRAMs

3.3 Volt Supply
MCM6306D  32Kx8

5 Volt Supply

MCM6205D  32Kx9
MCM6206BA 32Kx8
MCM6206D  32Kx8
MCM6208C  64Kx4
MCM6209C  64Kx4
MCM6226A  128Kx8
MCM6226B  128Kx8

MCM6226BA
MCM6226BB
MCM6227A
MCM6227B
MCM6229A
MCM6229B
MCM6229BA
MCM6246
MCM6249
MCM6264C
MCM6265C
MCM62996

128Kx8 .......cvvnennnn 3-45
128Kx8 ......ccvvunnnnn 3-51
IMXT o 3-52
IMXT 3-58
256Kx4 ......oiiinnnnn. 3-64
256Kx4 ......oonnnlt, 3-70
256Kx4 ......ccnvnnnn 3-76
512Kx8 .........c.uttn. 3-82
L 3-88
8KX8 .......ceaiiiinn. 3-94
8Kx9 ......covnnnnn 3-100
16Kx16 .............. 3-106

MOTOROLA FAST SRAM

CHAPTER 3
3-1




CHAPTER 3 MOTOROLA FAST SRAM
3-2



MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

32K x 9 Bit Fast Static RAM
The MCM6205D is fabricated using Motorola’s high—performance silicon—gate
CMOS technology. Static design eliminates the need for external clocks or timing
strobes, while CMOS circuitry reduces power consumption and provides for J PACKAGE
A 300 MIL SOJ
greater reliability. CASE 857-02
This device meets JEDEC standards for functionality and pinout, and is avail-
able in a plastic small-outline J-leaded package.
e Single 5V + 10% Power Supply
o Fully Static — No Clock or Timing Strobes Necessary PIN ASSIGNMENT
e Fast Access Times: 15, 20, and 25 ns
* Equal Address and Chip Enable Access Times NC[[1e 32(]vee
o Output Enable (G) Feature for Increased System Flexibility and to NG [] 2 31[] Ata
Eliminate Bus Contention Problems B 0]
¢ Low Power Operation: 130 — 140 mA Maximum AC A8 E_z
e Fully TTL Compatible — Three State Output A7 [ 4 20w
A 28] 13
as (e 27(] ag
BLOCK DIAGRAM a7 2] at0
a8 25 (] A1
A ——3—] | alle #[] G
<+— Vce
A3 D3 At [ 10 23] A2
[« Vss m[n 2] E
A pao [ 12 211] pas
A— 33— ROW MEMORY MATRIX pat [] 13 20 ] paz
256 ROWS x
A7—— 3—{ DECODER 128 x9 COLUMNS DQ2 E 14 19 % D6
Da3 [ 15 1811 pas
A9
— vs [] 16 1711 pas
ao—3—
Aan—3— —
PIN NAMES
DQO Py _{? INPUT R COLUMN I/0 AO-A14 .. ........... Address Input
. DATA DQO-DQ8 ... Data Input/Data Output
DQs u W Write Enable
NTROL COLUMN DECODER =
% CONTR G .. Output Enable
BT, E2 .... Chip Enable
NC No Connection
— VCC tvvvvnvnnns Power Supply (+ 5 V|
E1 A0 A2 A5 A8 A12 A13 Al4 Vgg .................... ??.yérounfi
E2 "
L]
w_4 Jpe |
T
REV 1
5/95
MOTOROLA FAST SRAM MCM6205D
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TRUTH TABLE (X = Don't Care)

E1|E2| G (W Mode Vcc Current Output Cycle

H| X | X | X Not Selected IsB1, IsB2 High-Z —

X L X X Not Selected IsB1, IsB2 High-Z —
L|{H|H H | Output Disabled lcca High-Z —
LIH|L]|H Read Icca Dout Read Cycle
LIH]|X L Write Icca High-Z | Write Cycle

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit This device contains circuitry to protect the
inputs against damage due to high static volit-
Power Supply Voltage Vce ~05t0+7.0 \ ages or electric fields; however, it is advised
i i X _ that normal precautions be taken to avoid
\é)o(::gtevngI:anve to Vs For Any Pin Vin: Vout 0.5toVee+05 | v application of any voltage higher than maxi-
mum rated voltages to this high—impedance

Output Current lout +20 mA circuit.
— This CMOS memory circuit has been de-
Power Dissipation Pp 10 w signed to meet the dc and ac specifications
Temperature Under Bias Thias -10to+85 °C shown in the tables, after thermal equilibrium
" = has been established. The circuit is in a test
Operating Temperature TA Oto+70 c socket or mounted on a printed circuit board
Storage Temperature — Plastic Tstg ~55t0+ 125 °C and transverse air flow of at least 500 linear

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are oot Per minute is maintained.

exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vce =5.0 V£10%, Ta = 0to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vce 4.5 5.0 5.5 \
Input High Voltage VIH 2.2 — Vge +0.3** \
Input Low Voltage ViL -0.5* — 0.8 \"
*V|L (min) = - 0.5 V dc; V| (min) = - 2.0 V ac (pulse width < 20 ns)
**V|H (max) = Vg + 0.3 V dc; Vi (max) = Vo + 2.0 V ac (pulse width < 20 ns)
DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vi =0 to Vo) likg(1) — +1 pA
Output Leakage Current (ET = V| or G = V|4 or E2 = V||, Vout = 0 to Voo) likg(0) —_ +1 pA
Output High Voltage (IoH = — 4.0 mA) VOH 24 — Vv
Output Low Voltage (o = 8.0 mA) VoL —_ 0.4 \
POWER SUPPLY CURRENTS
Parameter Symbol -15 -20 -25 Unit
AC Active Supply Current (lgyt = 0 mA, Vo = Max, f = fmax) lcca 140 135 130 mA
AC Standby Current (ET = V|, or E2 = V|, Vg = Max, f = fmax) IsB1 40 40 35 mA
CMOS Standby Current (VoG = Max, f = 0 MHz, ET > Voo -0.2Vor IsB2 20 20 20 mA
E2<Vgg+0.2V, Vip<sVgs+0.2V,or 2Vcc—-0.2V)

MCM6205D MOTOROLA FAST SRAM
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CAPACITANCE (f = 1 MHz, dV = 3 V, Tp = 25°C, Periodically sampled rather than 100% tested)

Characteristic Symbol Max Unit
Address Input Capacitance Cin 6 pF
Control Pin Input Capacitance (ET, E2, G, W) Cin 8 pF
1/0 Capacitance Cio 8 pF

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vce =5.0 V£10%, TA = 0 to + 70°C, Unless Otherwise Noted)

Input Timing Measurement Reference Level 1.5V Output Timing Measurement Reference Level ............. 15V
InputPulse Levels ....................... . X Outputload ................ Figure 1A Unless Otherwise Noted
Input Rise/Fall Time

READ CYCLE (See Notes 1 and 2)

MCM6205D-15 MCM6205D-20 MCM6205D-25

Parameter Symbol Min Max Min Max Min Max Unit | Notes
Read Cycle Time tAVAV 15 — 20 - 25 —_ ns 3
Address Access Time tavav - 15 — 20 - 25 ns
Enable Access Time tELQv — 15 — 20 — 25 ns 4
Output Enable Access Time taLQv — 8 — 10 — 12 ns
Output Hold from Address Change tAxQx 4 —_ 4 - 4 - ns
Enable Low to Output Active tELQx 4 — 4 — 4 — ns 56,7
Enable High to Output High-Z tEHQZ 0 8 0 9 0 10 ns 56,7
Output Enable Low to Output Active tGLQX 0 — 0 —_ 0 —_ ns 5,6,7
Output Enable High to Output High-Z tGHQZ 0 7 0 8 0 10 ns 56,7
Power Up Time tELICCH 0 — 0 — 0 — ns
Power Down Time tEHICCL — 15 — 20 — 25 ns

NOTES:

. Wis high for read cycle.

2. E1 and E2 are represented by E in this data sheet. E2 is of opposite polarity to E.

3. All timings are referenced from the last valid address to the first transitioning address.
4

5

-

. Addresses valid prior to or coincident with E going low.

. At any given voltage and temperature, tEHQZz (max) is less than tg QX (min), and tgHQZ (Max) is less than tgLqQx (min), both for a
given device and from device to device.

6. Transition is measured + 500 mV from steady-state voltage with load of Figure 1B.
7. This parameter is sampled and not 100% tested. _
8. Device is continuously selected (E1 =V, E2=V|y, G=V|.).
AC TEST LOADS TIMING LIMITS
The table of timing values shows either a
+5V minimum or a maximum limit for each param-
eter. Input requirements are specified from
Zp= 500 480 Q the external systerp point of view. Th'u.s. ad-
dress setup time is shown as a minimum
OUTPUT N
since the system must supply at least that
255Q 5pF much time (even though most devices do not

require it). Onthe other hand, responses from

the memory are specified from the device
= point of view. Thus, the access time is shown
as a maximum since the device never pro-
vides data later than that time.

Figure 1A Figure 1B

MOTOROLA FAST SRAM MCM6205D
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READ CYCLE 1 (See Note 8)

tAVAV >
A (ADDRESS) >< ;k
tAxax >
Q (DATA OUT) PREVIOUS DATA VALID DATA VALID
ll= tavav 1
READ CYCLE 2 (See Note 4)
tAVAV |
A (ADDRESS) >< ;k
tavav
_ \ tELQv
E (CHIP ENABLE) N
tEHQZ ™
\<— tELQX —
G (OUTPUT ENABLE) N
taLav GHQZ >
r— tGLQX —
Q (DATA OUT) HIGH-Z DATA VALID >—H'%
L.
teucow _ EHICCL
Vee
SUPPLY
CURRENT !SB:
MCM6205D

3-6
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WRITE CYCLE 1 (W Controlled, See Notes 1, 2, and 3)

MCM6205D-15 MCM6205D-20 MCM6205D-25
Parameter Symbol Min Max Min Max Min Max Units | Notes
Write Cycle Time tAVAV 15 —_ 20 — 25 -_ ns 4
Address Setup Time tAVWL 0 — 0 — 0 — ns
Address Valid to End of Write tAVWH 12 — 15 — 20 — ns
Write Pulse Width WLWH, 12 — 15 _— 20 — ns
tWLEH
Write Pulse Width, G High tWLWH, 10 — 12 — 15 — ns 5
tWLEH
Data Valid to End of Write tDVWH 7 — 8 — 10 - ns
Data Hold Time tWHDX 0 — 0 - 0 — ns
Write Low to Output High-Z twLaz 0 7 0 8 0 10 ns 6,7,8
Write High to Output Active twHQX 4 — 4 — 4 — ns 6,7,8
Write Recovery Time tWHAX 0 — 0 - 0 — ns

NOTES:

. A write occurs during the overlap of E low and W low.

. E1 and E2 are represented by E in this data sheet. E2 is of opposite polarity to E.

. I G goes low coincident with or after W goes low, the output will remain in a high impedance state.

. All timings are referenced from the last valid address to the first transitioning address.

. I G 2 Vj, the output will remain in a high impedance state.

At any given voltage and temperature, ty Qz (max) is less than twHQx (min), both for a given device and from device to device.
. Transition is measured + 500 mV from steady-state voltage with load of Figure 1B.

. This parameter is sampled and not 100% tested.

DN A ON

WRITE CYCLE 1 (W Controlled, See Notes 1, 2, and 3)

- tavav
A (ADDRESS) >< ><
tAVWH tWHAX
E (CHIP ENABLE) \ ’
[ WIWH ———>
I MLEH >
W (WRITE ENABLE) \N J/
e WL —> tDVWH — tWHDX
D (DATA IN) DATA VALID
wLaz —l‘—“ l‘-’- tWHQX
Q (DATAOUT) HIGH-Z HIGH-Z
MOTOROLA FAST SRAM MCM6205D
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

MCM6205D-15 | MCM6205D-20 | MCM6205D-25

Parameter Symbol | Min Max Min Max Min Max Unit | Notes
Write Cycle Time tAVAV 15 — 20 — 25 — ns . 3
Address Setup Time tAVEL 0 — 0 — 0 — ns
Address Valid to End of Write tAVEH 12 — 15 — 20 — ns
Enable to End of Write tELEH, 10 —_ 12 — 15 — ns 4,5

tELWH

Data Valid to End of Write tDVEH 7 — 8 — 10 — ns
Data Hold Time tEHDX 0 —_ 0 — 0 — ns
Write Recovery Time tEHAX 0 — 0 — 0 — ns

NOTES:
1. A write occurs during the overlap of E low and W low.
2. ET and E2 are represented by E in this data sheet. E2 is of opposite polarity to E.
3. All timings are referenced from the last valid address to the first transitioning address.
4. If E goes low coincident with or after W goes low, the output will remain in a high impedance state.
5. If E goes high coincident with or before W goes high, the output will remain in a high impedance state.

WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

tavav
A (ADDRESS) }( J\<
tAVEH
E (CHIP ENABLE) 7F
\ tELEH
AVEL > {ELAH > {EHAX
| WLEH >
W (WRITE ENABLE) \E 74
{DVEH —> 1EHDX
D (DATAIN) DATA VALID
Q (DATA OUT) HIGH-Z
ORDERING INFORMATION

(Order by Full Part Number)

ﬁ‘f" T
Motorola Memory Prefix —jﬂl Shipping Method (R2 = Tape and Reel, Blank = Rails)
Part Number Speed (15 = 15 ns, 20 = 20 ns, 25 = 25 ns)

Package (J = 300 mil SOJ)

Full Part Numbers — MCM6205DJ15 MCM6205DJ15R2
MCM6205DJ20 MCM6205DJ20R2
MCM6205DJ25 MCM6205DJ25R2

MCM6205D MOTOROLA FAST SRAM
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Product Preview
32K x 8 Bit Fast Static RAM
The MCMB6206BA is fabricated using high—-performance silicon-gate CMOS
technology. Static design eliminates the need for external clocks or timing J PACKAGE
strobes, while CMOS circuitry reduces power consumption and provides for 300 MIL SOJ
greater reliability. CASE
This device meets JEDEC standards for functionality and pinout, and is avail- 810803
able in plastic small-outline J-leaded packages.
« Single 5V * 10% Power Supply
o Fully Static — No Clock or Timing Strobes Necessary PIN ASSIGNMENT
e Fast Access Times: 12, 15, 20 and 25 ns
e Equal Address and Chip Enable Access Times Al4[| 19 28 []vge
¢ Output Enable (G) Feature for Increased System Flexibility and to a2 [l 2 allw
Eliminate Bus Contention Problems s %
o Low Power Operation: 125 — 140 mA Maximum AC A7 ( [ ats
o Fully TTL Compatible — Three State Output s[4 25 ] a8
as |5 2] a9
ra |6 2] At
BLOCK DIAGRAM a7 2(]g
rfl8 211] at0
,m—&.: | | Ve IIE D[E
n—H Ao [ 10 19 1] paz
AG——{Z;_: Vss pao [ 1 18 [] pas
4
AS—E;_: . a1 [] 12 171] pas
b 13 16
MZ—Cg: ROW e MEMORY MATRIX !  os
b1 DECODER | o 14 15
as—SH vgs (] 1 pas
3 .
A14—£:
p
" EE PIN NAMES
A4 - B -
AO-A14 ............. Address Input
DQO-DQ7 ... Data Input/Data Output
DQO L — W Write Enable
¢ R 3] meur |3 COLUMN I/0 G ... . Output Enable
—-— || DATA [ Bt Chip Enable
% CONTROL COLUMN DECODER VEG vevreenns Power Supply (+ 5 V)
VS tivreeniiiniiiennns Ground
E_ | | Al A0 A2 AI0 A8 A9
i CIRCUIT 3
CONTROL
G I:] .
This dc contains infc ion on a new product under development. Motorola reserves the right to change or discontinue this product without notice.
5/95
MOTOROLA FAST SRAM MCM6206BA
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TRUTH TABLE (X = Don't Care)

E|G|W Mode Ve Current Output Cycle
H X X Not Selected IsB1, IsB2 High-Z -
L H H | Output Disabled Icca High-Z -
L L H Read lcca Dout Read Cycle
L X L Write Icca High-Z Write Cycle
ABSOLUTE MAXIMUM RATINGS
Rating Symbol Value Unit This device contains circuitry to protect the
inputs against damage due to high static volt-
Power Supply Voltage Vee -05t0+7.0 \ ages or electric fields; however, it is advised
i ; : that normal precautions be taken to avoid
Voltage Relative to Vgg For Any Pin ~Vin, Vi -0.5t0V 0.5 \
Excegt vee veto Vs For Any Fi in: Yout cc+ application of any voltage higher than maxi-
mum rated voltages to this high-impedance
Output Current : lout +20 mA circuit.
— This CMOS memory circuit has been de-
Power Dissipation Po 0 w signed to meet the dc and ac specifications
Temperature Under Bias Thias -10to+85 °C shown in the tables, after thermal equilibrium
Operating T T 0tos 70 C has been established. The circuit is in a test
perating Temperature A o+ socket or mounted on a printed circuit board
Storage Temperature—Plastic Tstg —551t0+ 125 °C and transverse air flow of at least 500 linear
NOTE: Permanent device damage may ocour if ABSOLUTE MAXIMUM RATINGS are feet per minute is maintained.

exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for ex-
tended periods of time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0 V£10%, Ta = 0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vce 4.5 5.0 55 \
Input High Voltage ViH 22 — Voo + 0.3 \
Input Low Voltage VIL -0.5* — 0.8 \Y%

*V|L (min) = - 0.5 V dc; V| (min) = —2.0 V ac (pulse width < 20 ns)
**V|H (max) = Vgg + 0.3 V dc; ViH (max) = Vo + 2.0 V ac (pulse width < 20 ns)

DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vin = 0 to Vgg) |lkg(|) — +1 pA
Output Leakage Current (E = Vi or G =V}, Vout = 0 to Vo) likg(0) — +1 pA
Output High Voltage (IoH = — 4.0 mA) VoH 24 — \
Output Low Voltage (oL = 8.0 mA) VoL — 0.4 A
POWER SUPPLY CURRENTS
Parameter Symbol -12 | -15 [ -20 [ -25 | Unit
AC Active Supply Current (lout = 0 mA, VCC = Max, f = fmax) Icca 140 | 135 | 130 | 125 | mA
AC Standby Current (E = V|, Vog = Max, f= fmax) IsB1 40 35 35 30 mA
CMOS Standby Current (Vo = Max, f= 0 MHz, ExVgg - 0.2V IsB2 10 10 10 10 mA
VinsVgg+0.2V,or 2Vcc-0.2V)

CAPACITANCE (f = 1 MHz, dV = 3V, Tp = 25°C, Periodically sampled rather than 100% tested)

Characteristic Symbol Max Unit
Address Input Capacitance Cin 6 pF
Control Pin Input Capacitance (E, G, W) Cin 8 pF
1/0 Capacitance Cijo 8 pF
MCM6206BA MOTOROLA FAST SRAM
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0 V£10%, Ta = 0 to + 70°C, Unless Otherwise Noted)

Input Timing Measurement Reference Level ............... 1.5V Output Timing Measurement Reference Level ............. 15V
Input Pulse Levels .........c.oveviiiiiiininininn, 0to3.0V Outputload ................ Figure 1A Unless Otherwise Noted
Input Rise/Fall TIMe . ...vvrrviiiiiiii i nnenenens 5ns

READ CYCLE (See Note 1)

-12 -15 -20 -25
Symbol Min Max Min Max Min Max Min Max Unit | Note
Parameter s
Read Cycle Time tAvVAV 12 - 15 - 20 —_ 25 —_— ns 2
Address Access Time tavav — 12 — 15 — 20 - 25 ns
Enable Access Time teLqQv — 12 — 15 — 20 - 25 ns 3
Output Enable Access Time taLaQv — 6 — 8 — 10 - 12 ns
Output Hold from Address Change taxax 3 — 3 — 3 — 3 — ns 4,56
Enable Low to Output Active tELQX 4 — 4 — 4 — 4 — ns 45,6
Enable High to Output High—-Z tEHQZ 0 7 0 8 0 9 0 10 ns 4,56
Output Enable Low to Output Active tgLax 0 — 0 — 0 —_ 0 — ns 4,56
Output Enable High to Output High-Z tGHQZ 0 6 0 7 0 8 0 10 ns 4,56
Power Up Time tELICCH 0 — 0 — 0 — 0 —_— ns
Power Down Time tEHICCL — 12 —_ 15 — 20 —_ 25 ns
NOTES:
1. Wis high for read cycle.
2. All timings are referenced from the last valid address to the first transitioning address.
3. Addresses valid prior to or coincident with E going low.
4. At any given voltage and temperature, teHqz (max) is less than tg| x (min), and tGHQz (max) is less than tg qx (min), both for a given

device and from device to device.

Transition is measured 500 mV from steady-state voltage with load of Figure 1B.
. This parameter is sampled and not 100% tested.

. Device is continuously selected (E = V., G = V|L).

Noo

AC TEST LOADS TIMING LIMITS
The table of timing values shows either a
5V minimum or a maximum limit for each param-
eter. Input requirements are specified from
Z=50Q 480Q the external system point of view. Thus, ad-
dress setup time is shown as a minimum
since the system must supply at least that
255Q 5pF much time (even though most devices do not
requireit). On the other hand, responses from
the memory are specified from the device
= point of view. Thus, the access time is shown
as a maximum since the device never pro-
vides data later than that time.

ouTPUT—(]

Figure 1A Figure 1B

MOTOROLA FAST SRAM MCM6206BA
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READ CYCLE 1 (See Note 7)

tavAV >
A (ADDRESS) >< ;{
taxax {
Q (DATA OUT) PREVIOUS DATA VALID DATA VALID
< tavav >
READ CYCLE 2 (See Note 3)
VAV {
A (ADDRESS) >< ;I<
tavav >
_ [e———— tfflqy ———————>
E (CHIP ENABLE) 5\
tEHQZ >
\<— tELQX —
G (OUTPUT ENABLE) N
taLQv tGHQZ
HIGH Z - leLax HIGH Z
Q (DATA OUT) < DATA VALID e
[
IELICCH —™ l‘* EHICCL
log¢c, ————————————
Vee
SUPPLY CURRENT
IsB
MCM6206BA MOTOROLA FAST SRAM
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

-12 -15 -20 -25
Parameter Symbol | Min Max Min Max Min Max Min Max | Unit | Notes
Write Cycle Time tAvAV 12 — 15 — 20 — 25 — ns 3
Address Setup Time tAvWL 0 — 0 —_ 0 — 0 — ns
Address Valid to End of Write tAvWH 10 — 12 — 15 —_ 20 — ns
Write Pulse Width WLWH: 10 —_ 12 — 15 — 20 — ns
tWLEH
Write Pulse Width, tWLWH: 10 — 10 — 12 — 15 — ns 4
G High tWLEH
Data Valid to End of Write tbvwH 6 — 7 — 8 — 10 — ns
Data Hold Time tWHDX 0 — 0 —_ 0 — 0 - ns
Write Low to Output High-Z twLQz 0 6 0 7 0 8 0 10 ns 56,7
Write High to Output Active twHQX 2 — 2 — 2 —_ 2 — ns 56,7
Write Recovery Time tWHAX 0 — 0 —_ 0 —_ 0 — ns
NOTES: _ .

1. A write occurs during the overlap of E low and W low.

2. If G goes low coincident with or after W goes low, the output will remain in a high impedance state.

3. All timings are referenced from the last valid address to the first transitioning address.

4. If G = V|, the output will remain in a high impedance state.

5. At any given voltage and temperature, ty qz (max) is less than tyHqx (min), both for a given device and from device to device.

6. Transition is measured +500 mV from steady-state voltage with load of Figure 1B.

7. This parameter is sampled and not 100% tested.

WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

tavav
A (ADDRESS) >< >i
tAVWH TWHAX
E (CHIP ENABLE) \
- tWLWH >
- WLEH >
W (WRITE ENABLE) \\ V
e tawL —> IDVWH —— tWHDX
' twiaz —=— "—T— tWHQOX
Q (DATA OUT) HIGH-Z HIGH-Z
MOTOROLA FAST SRAM MCM6206BA
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WRITE CYCLE 2 (E Controlled, See Note 1)

-12 -15 -20 -25
Parameter Symbol | Min Max Min Max Min Max Min Max | Unit | Notes
Write Cycle Time tavav 12 — 15 —_ 20 — 25 — ns
Address Setup Time tAVEL 0 —_— 0 —_— 0 — 0 - ns
Address Valid to End of Write tAVEH 10 -_ 12 —_ 15 - 20 — ns
Enable to End of Write tELEH, 9 —_ 10 - 12 — 15 — ns 3,4
tELWH
Data Valid to End of Write tDVEH 6 _ 7 —_ 8 — 10 _ ns
Data Hold Time tEHDX 0 — 0 — 0 — 0 — ns
Write Recovery Time tEHAX 0 — 0 — 0 - 0 — ns

NOTES:
1. A write occurs during the overlap of E low and W low.
2. All timings are referenced from the last valid address to the first transitioning address.
3. If E goes low coincident with or after W goes low, the output will remain in a high impedance state.
4. If E goes high coincident with or before W goes high, the output will remain in a high impedance state.

WRITE CYCLE 2 (E Controlled, See Note 1)

tAvAV
A (ADDRESS) N \<
(ADRESS) X /
tAVEH
E (CHIP ENABLE) ][
. {ELEH
AVEL 1 IELWH tEHAX
le tWLEH
W (WRITE ENABLE) \k 7/
DVEH —> tEHDX
Q (DATA OUT) HIGH-Z
ORDERING INFORMATION

(Order by Full Part Number)

MCM 6206BA EJ XX f
Motorola Memory Prefix ————-—:,_ I Shipping Method (R = Tape and Reel, Blank = Rails)

Part Number Speed (12 =12 ns, 15 = 15 ns, 20 = 20 ns,

25 =25 ns)

Package (J = 300 mil SOJ, E = Evolutionary Pinout)

Full Part Numbers — MCM6206BAEJ12 MCM6206BAEJ12R
MCM6206BAEJ15 MCM6206BAEJ15R
MCM6206BAEJ20 MCM6206BAEJ20R
MCM6206BAEJ25 MCM6206BAEJ25R

MCM6206BA MOTOROLA FAST SRAM
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

32K x 8 Bit Fast Static RAM
The MCM6206D is fabricated using Motorola’s high—performance silicon—gate
CMOS technology. Static design eliminates the need for external clocks or timing
strobes, while CMOS circuitry reduces power consumption and provides for
greater reliability.
This device meets JEDEC standards for functionality and pinout, and is avail- P PACKAGE
able in plastic dual-inline and plastic small—outline J-leaded packages. 300 MIL PLASTIC
. CASE 710B-01
¢ Single 5V + 10% Power Supply
¢ Fully Static — No Clock or Timing Strobes Necessary
e Fast Access Times: 12, 15, 20, and 25 ns
e Equal Address and Chip Enable Access Times J PAGKAGE
= P 300 MIL SOJ
e Output Enable (G) Feature for Increased System Flexibility and to CASE 810B-03
Eliminate Bus Contention Problems
e Low Power Operation: 125 — 140 mA Maximum AC
e Fully TTL Compatible — Three State Output
PIN ASSIGNMENT
BLOCK DIAGRAM A4l1e 2 [Jvge
A2 ]2 271 W
A—3 a3 2% [] w3
B ~— Vce A6 [] 4 %] a8
A3-—<| 3:
— vgg As []5 2] a9
mM—T3— A [)6 23] a1t
a7 211G
o o o ole
—3— 128x 8 COLUMNS i lls e
A8 = Ao ] 10 19 [] paz
r— 3 pao [} 1 18 1] pas
12 17
PRTp— - pat (] 1 pas
| oz [| 18 161] pos
L Vss [+ 1511 pas
Dao 5 % weut [3 COLUMN 10
. DATA [
bar DT controL COLUMN DECODER
PIN NAMES
# # $ # # # # ADO-A14 ............. Address Input
_ DQO - DQ7 ... Data Input/Data Output
E A0 A2 AS A0 Af2 A13 Al4 W Write Enable
. G . Output Enable
w . [ Chip Enable
5 J{]— VGG e Power Supply (+ 5 V)
VS tvviiiiiiiiiiens Ground
REV 1
5/95
MOTOROLA FAST SRAM MCM6206D
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TRUTH TABLE (X = Don’t Care)

E|G | W Mode Vcg Current Output Cycle

H X X Not Selected I1sB1, IsB2 High-Z -

L H H | Output Disabled lcca High-Z -

L L |H Read Icca Dout Read Cycle
L X L Write Icca High-Z Write Cycle

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit This device contains circuitry to protect the
inputs against damage due to high static volt-
Power Supply Voltage Vee -05t0+7.0 v ages or electric fields; however, it is advised
" " - that normal precautions be taken to avoid
Voltage Relative to Vgg For Any Pin Vin, V, -0.5toV 0.5 \

Excegt vee ss i in- Yout cc+ application of any voltage higher than maxi-
mum rated voltages to this high-impedance

Output Current lout +20 mA circuit.
— This CMOS memory circuit has been de-
Power Dissipation Pp 1.0 w signed to meet the dc and ac specifications
Temperature Under Bias Thias -10to+85 °C shown in the tables, after thermal equilibrium
" S has been established. The circuit is in a test
Operating Temperature TA 0to+70 c socket or mounted on a printed circuit board
Storage Temperature—Plastic Tstg —55t0 + 125 °C and transverse air flow of at least 500 linear

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ~ 6et Per minute is maintained.

exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for ex-
tended periods of time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0 V+£10%, Ta =0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vee 45 5.0 5.5 \
Input High Voltage VIH 2.2 — Vge +0.3** \"
Input Low Voltage ViL -0.5* - 0.8 \

*VIL (min) == 0.5 V dc; V| (min) = - 2.0 V ac (pulse width < 20 ns)
**V|H (max) = Vcg + 0.3 V dc; V|H (max) = Ve + 2.0 V ac (pulse width < 20 ns)

DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vin =0 to Vcc) lkg(1) — +1 pA
Output Leakage Current (E = Vi or G = V|, Vout = 0 to Vo) likg(O) — +1 pA
Output High Voltage (loq = - 4.0 mA) VoH 2.4 — \
Output Low Voltage (IpL = 8.0 mA) VoL — 0.4 Vv
POWER SUPPLY CURRENTS
Parameter Symbol -12 -15 -20 -25 Unit
AC Active Supply Current (lout = 0 mA, VCC = Max, f = fmax) Icca 140 135 130 125 mA
AC Standby Current (E = V|, Voo = Max, f= fmax) IsB1 40 35 35 30 mA
CMOS Standby Current (VoG = Max, f = 0 MHz, E2 Vg - 0.2V IsB2 20 20 20 20 mA
VinsVgg +0.2V,0or 2Vcc—-0.2V)

CAPACITANCE (f = 1 MHz, dV = 3 V, TA = 25°C, Periodically sampled rather than 100% tested)

Characteristic Symbol Max Unit
Address Input Capacitance Cin 6 pF
Control Pin Input Capacitance (E, G, W) Cin 8 pF
1/0 Capacitance Ciio 8 pF
MCM6206D MOTOROLA FAST SRAM
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0V+£10%, Ta =0 to + 70°C, Unless Otherwise Noted)

Input Timing Measurement Reference Level ............... 1.5V Output Timing Measurement Reference Level ............. 15V
InputPulselevels ............coiviiiiiinninnn 0to3.0V Outputload ................ Figure 1A Unless Otherwise Noted
Input Rise/Fall Time ..........ooviiiiiiiiiiiiiiiinenns 5ns

READ CYCLE (See Note 1)

-12 -15 -20 -25

Parameter Symbol | Min Max Min Max Min Max Min Max | Unit | Notes
Read Cycle Time tavav 12 — 15 — 20 — 25 — ns 2
Address Access Time tavav —_ 12 - 15 - 20 —_— 25 ns
Enable Access Time teLQv — 12 — 15 —_ 20 —_ 25 ns 3
Output Enable Access Time taLQv — 6 — 8 — 10 —_ 12 ns
Output Hold from Address Change tAxQx 4 — 4 — 4 —_ 4 - ns | 45,6
Enable Low to Output Active tELQX 4 — 4 — 4 — 4 —_ ns | 45,6
Enable High to Output High-Z tEHQZ 0 7 0 8 0 9 0 10 ns | 45,6
Output Enable Low to Output Active tGLQXx 0 - 0 — 0 — 0 — ns | 45,6
Output Enable High to Output High-Z tGHQZ 0 6 0 7 0 8 0 10 ns | 45,6
Power Up Time tELICCH 0 — 0 — 0 — 0 — ns
Power Down Time tEHICCL | — 12 — 15 — 20 — 25 ns

NOTES:

-

. Wis high for read cycle.

2. All timings are referenced from the last valid address to the first transitioning address.

3. Addresses valid prior to or coincident with E going low.

4. At any given voltage and temperature, tgHQz (max) is less than tg qx (min), and tgHQZ (max) is less than tg.qx (min), both for a
given device and from device to device.

Transition is measured +500 mV from steady-state voltage with load of Figure 1B.

This parameter is sampled and not 100% tested.

7. Device is continuously selected (E = V|, G = V).).

oo

AC TEST LOADS TIMING LIMITS
The table of timing values shows either a
5V minimum or a maximum limit for each param-
eter. Input requirements are specified from
Zp=50Q 480 Q the external system point of view. Thus, ad-
dress setup time is shown as a minimum
OUTPUT since the system must supply at least that
255 Q 5pF much time (even though most devices do not
requireit). Onthe other hand, responses from
the memory are specified from the device
= point of view. Thus, the access time is shown
as a maximum since the device never pro-

vides data later than that time.

Figure 1A Figure 1B

MOTOROLA FAST SRAM MCM6206D
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READ CYCLE 1 (See Note 7)

1AVAV >
A (ADDRESS) >< a<
tAxax {
Q (DATA OUT) PREVIOUS DATA VALID DATA VALID
I- tavav !
READ CYCLE 2 (See Note 3)
tAVAV >
A (ADDRESS) ><
tavav
_ N\ B ——>
E (CHIP ENABLE) N
tEHQZ ]
\[* tELQX —>
G (OUTPUT ENABLE) N
tgLQv > tGHQzZ *
IGH Z [~ laLax HIGHZ
Q (DATA OUT) L DATA VALID >—
.
{ELICCH [-— EHICCL
v lcc —————
cC V
SUPPLY CURRENT 4
IsB
MCM6206D MOTOROLA FAST SRAM

3-18



WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

-12 -15 -20 -25
Parameter Symbol | Min | Max | Min | Max | Min | Max | Min | Max [ Unit | Notes
Write Cycle Time tavav 12 — 15 — 20 — 25 — ns 3
Address Setup Time tAvWL 0 — 0 — 0 — 0 — ns
Address Valid to End of Write tAVWH 10 —_ 12 - 15 — 20 — ns
Write Pulse Width WLWH, 10 - 12 - 15 — 20 — ns
tWLEH
Write Pulse Width, tWLWH, 10 — 10 — 12 — 15 — ns 4
G High WLEH
Data Valid to End of Write tDVWH 6 — 7 — 8 — 10 - ns
Data Hold Time tWHDX 0 — 0 — 0 — 0 — ns
Write Low to Output High-Z twLQz 0 6 0 7 0 8 0 10 ns | 56,7
Write High to Output Active twHQX 4 —_ 4 — 4 — 4 — ns | 56,7
Write Recovery Time tWHAX 0 — 0 — 0 — 0 — ns
NOTES: _ _

1. A write occurs during the overlap of E low and W low.

2. If G goes low coincident with or after W goes low, the output will remain in a high impedance state.

3. All timings are referenced from the last valid address to the first transitioning address.

4. If G 2 V|, the output will remain in a high impedance state.

5. Atany given voltage and temperature, ty| Qz (max) is less than tyHqx (min), both for a given device and from device to device.

6. Transition is measured £500 mV from steady-state voltage with load of Figure 1B.

7. This parameter is sampled and not 100% tested.

WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

tavav

A (ADDRESS) ><
E (CHIP ENABLE) \

tAVWH tWHAX

je————— twywH ———>
< ‘WLEH u
W (WRITE ENABLE) \\ ]/
r— taywL —> IpyWH — twHDX
D (DATA IN) DATA VALID )
twLaz e |<—>— twHQX
Q (DATA OUT) HIGH-Z HIGH-Z
MOTOROLA FAST SRAM MCM6206D
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WRITE CYCLE 2 (E Controlled, See Note 1)

-12 -15 -20 -25
Parameter Symbol | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Write Cycle Time tAVAV 12 —_ 15 - 20 — 25 — ns
Address Setup Time tAVEL 0 —_ 0 —_ 0 —_ 0 — ns
Address Valid to End of Write tAVEH 10 — 12 —_ 15 — 20 — ns
Enable to End of Write tELEH, 9 — 10 — 12 - 15 - ns 3,4
tELWH
Data Valid to End of Write tDVEH 6 - - - 10 — ns
Data Hold Time _ tEHDX 0 — — - —_— ns
Write Recovery Time tEHAX 0 — — - —_— ns

NOTES: _ _
1. A write occurs during the overlap of E low and W low.

2. All timings are referenced from the last valid address to the first transitioning address.
3. If E goes low coincident with or after W goes low, the output will remain in a high impedance state.
4. If E goes high coincident with or before W goes high, the output will remain in a high impedance state.

WRITE CYCLE 2 (E Controlled, See Note 1)

tAVAV
A (ADDRESS) >< ><
tAVEH
E (CHIP ENABLE) ][
\ tELEH
AVEL > tELWH tEHAX
| tWLEH
W (WRITE ENABLE) \I\ /—/
DVEH —> tEHDX
D (DATAIN) DATA VALID
Q (DATA OUT) HIGH-Z
ORDERING INFORMATION

(Order by Full Part Number)

MCM 6206D X XX XX

Motorola Memory Prefix _——l_ —I__
Part Number

Shipping Method (R2 = Tape and Reel, Blank = Rails)
Speed (12=12ns, 15=15ns, 20 =20 ns,

25=25ns)

Package (P = 300 mil Plastic DIP, J = 300 mil SOJ)

Full Part Numbers — MCM6206DP12  MCM6206DJ12  MCM6206DJ12R2
MCM6206DP15  MCM6206DJ15  MCM6206DJ15R2
MCM6206DP20  MCM6206DJ20  MCM6206DJ20R2
MCM6206DP25 ~ MCM6206DJ25  MCM6206DJ25R2
MCM6206D MOTOROLA FAST SRAM
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

64K x 4 Fast Static RAM

The MCM6208C is fabricated using Motorola’s high—performance silicon—gate
CMOS technology. Static design eliminates the need for external clocks or timing
strobes, while CMOS circuitry reduces power consumption and provides for
greater reliability.

This device meets JEDEC standards for functionality and pinout, and is avail- P PACKAGE
able in plastic dual-in-line and plastic small-outline J-leaded packages. 300 MIL PLASTIC
« Single 5 V + 10% Power Supply CASE 724A-01
e Fully Static — No Clock or Timing Strobes Necessary
o Fast Access Times: 12., 15, 20, 25, and 35 ns J PACKAGE
e Equal Address and Chip Enable Access Times 300 MIL SOJ
o Low Power Operation: 135 —~165 mA Maximum AC CASE 810A-02
o Fully TTL Compatible — Three—State Output

PIN ASSIGNMENT
BLOCK DIAGRAM
. Al1e 24 [1 Voo

A —— | | 2 Al 2 23 [] A5

A2 —— > A2 3 2] Al4

B — 3 IR A3 4 211 A3

¥ p ]
A T3= ROW . MEMORY ARAY' ;> Alls 20 ] At2
Ry s 256 ROWSX-s
76 ——{ 3= DECODER. | 644 COLUMNS A5 Q6 19 [1 Al
A2 —— 2 o - Asll7 18 1 A10
A3 —— 33— N AT 8 17 [1 DQO
Ats —3— — e 16 [I pQ1
As (] 10 15 ] DQ2
— — E DI
Qo —-..lt — COLUMN 1/0 — EQ 1 fl _Qs
INPUT Vss 0 12 130w
pat {t; DATA COLUMN DECODER
4
D03 % PIN NAMES
’ A0 A5 A7 A8 A9 A10 Al Al5
AD-A15 ...t Address Input
I DQO -DQ3 ... Data Input/Data Output
Wi Write Enable
_ B Chip Enable
E VGG cvvvnennene Power Supply (+ 5 V)
A Al Vss e Ground
_ N No Connection
W Pg!
N
REV 3
5/95
MOTOROLA FAST SRAM MCM6208C
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TRUTH TABLE (X = Don’t Care)

E w Mode Vg Current Output Cycle

H X Not Selected IsB1, IsB2 High-Z —_

L H Read lcca Dout Read Cycle
L L Write lcca High-Z Write Cycle

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit This device contains circuitry to protect the
inputs against damage due to high static volt-
Power Supply Voltage Vee -05t0+7.0 v ages or electric fields; however, it is advised
" ; X _ that normal precautions be taken to avoid
\éilctzgf VFé:;aUVe to Vs For Any Pin Vim Vout 05toVec+05 | v application of any voltage higher than maxi-
mum rated voltages to this high-impedance

Output Current lout +20 mA circuit.

This CMOS memory circuit has been
designed to meet the dc and ac specifications
Temperature Under Bias Thias -10to+85 °C shown in the tables, after thermal equilibrium
has been established. The circuit is in a test
socket or mounted on a printed circuit board
Storage Temperature — Plastic Tstg —55t0 + 125 °C and transverse air flow of at least 500 linear

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are fest per minute is maintained.
exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device reliability.

Power Dissipation Pp 1.0 w

Operating Temperature TA Oto+70 °C

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0V£10%, TA = 0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vee 4.5 5.0 5.5 \
Input High Voltage VIH 2.2 —_ Vgg +0.3* \
Input Low Voltage ViL -0.5* — 0.8 \

*V|L (min) == 0.5 V dc; V|| (min) = - 2.0 V ac (pulse width < 20 ns)
**VIH (max) = Vg + 0.3 V dc; V|H (max) = Vo + 2.0 V ac (pulse width < 20 ns)

DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vin = 0to Vgg) I|kg(|) — +1 HA
Output Leakage Current (E1 = V|4, Vout = 0 to Vo) likg(0) — +1 pA
Standby Current (E > VoG - 0.2 V¥, Vin < Vgs + 0.2V, or >Vgg - 0.2V, IsB2 —_ 20 mA
Vce = Max, f=0 MHz)
Output Low Voltage (IpoL = 8.0 mA) VoL —_ 0.4 \
Output High Voltage (IoH =—4.0 mA) VoH 24 — \
POWER SUPPLY CURRENTS
Parameter Symbol -12 -15 -20 -25 -35 Unit
AC Supply Current (loyt = 0 mA, Vo = Max, f = fmax) Icca 165 155 145 135 135 mA
Standby Current (E = V|4, Vcc = Max, f = fmax) IsB1 55 50 45 40 40 mA
MCM6208C MOTOROLA FAST SRAM
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CAPACITANCE (f = 1 MHz, dV = 3 V, Tp = 25°C, Periodically Sampled Rather Than 100% Tested)

Characteristic Symbol Max Unit
Address Input Capacitance Cin pF
Control Pin Input Capacitance (E, G, W) Cin pF
1/O Capacitance Ci/o pF
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0 V£ 10%, Ta = 0 to + 70°C, Unless Otherwise Noted)
Input Timing Measurement Reference Level ............... 15V Output Timing Measurement Reference Level ............. 1.5V
Input Pulse Levels .............covovuvninn, 0to3.0V Outputload ................ Figure 1A Unless Otherwise Noted
Input Rise/Fall Time ........viiiiiiiii e, 5ns
READ CYCLE (See Notes 1 and 2)
-12 -15 -20 -25 -35
Parameter Symbol | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Read Cycle Time tAVAV 12 - 15 — 20 — 25 — 35 — ns 2
Address Access Time tavav | — 12 —_ 15 — 20 - 25 — 25 ns
Enable Access Time teLav | — 12 - 15 — 20 — 25 — 25 ns 3
Output Enable Access Time taLqv | — 6 — 8 — 10 — 12 — —_ ns
Output Hold from Address Change tAxQx 4 — 4 — 4 — 4 — 4 — ns
Enable Low to Output Active1 tELQX 4 — 4 — 4 — 4 — 4 —_ ns |4,56
Enable High to Output High-Z tEHQZ 0 6 0 8 0 9 0 10 0 10 ns |4,5,6
Output Enable Low to Output Active taLQX 0 - 0 _ 0 —_ 0 — 0 — ns | 4,56
Output Enable High to Output High-Z | tgHQZ 0 6 0 7 0 8 0 10 0 — ns |4,56
Power Up Time teLICCH| O — 0 - 0 —_ 0 — 0 — ns
Power Down Time tEHICCL | — 12 — 15 — 20 —_ 25 — 35 ns

NOTES:
Wi is high for read cycle.

HON =

and from device to device.

Noo

AC TEST LOADS

OUTPUT

Figure 1A

OUTPUT

255 Q

480 Q

5pF

Figure 1B

Transition is measured + 500 mV from steady-state voltage with load of Figure 1B.
This parameter is sampled and not 100% tested.
Device is continuously selected (E1 < V| ).

Al timings are referenced from the last valid address to the first transitioning address.
Addresses valid prior to or coincident with E going low.
Atany given voltage and temperature, teHQz max is less than tg| gx min, and tgHQZz max is less than tgLqx min, both for a given device

TIMING LIMITS

The table of timing values shows either a
minimum or a maximum limit for each param-
eter. Input requirements are specified from
the external system point of view. Thus, ad-
dress setup time is shown as a minimum
since the system must supply at least that
much time (even though most devices do not
requireit). On the other hand, responses from
the memory are specified from the device
point of view. Thus, the access time is shown
as a maximum since the device never pro-
vides data later than that time.

MOTOROLA FAST SRAM

MCM6208C
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READ CYCLE 1 (See Note 8)

tAVAV
A (ADDRESS) >< %

taxax >

Q (DATA OUT) PREVIOUS DATA VALID DATA VALID

!‘ tavav >

READ CYCLE 2 (See Notes 2 and 4)

tAVAV {
A (ADDRESS) >< %
[l e————— tplqu ——>
E (CHIP ENABLE) \\
r—tg| QX —> teHQZ
Q (DATA OUT) HIGH 2 < DATA VALID HigH 2
tavav L_
tEUCCH —™ _ }=— tEHICCL
lcc — - -
vee 7]/
SUPPLY CURRENT
Isg:
MCM6208C MOTOROLA FAST SRAM
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WRITE CYCLE 1 (W Controlled, See Notes 1, 2, and 3)

-12 -15 -20 -25 -35
Parameter Symbol | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes

Write Cycle Time tAVAV 12 — 15 —_ 20 — 25 — 35 — ns 2
Address Setup Time tAvwL 0 — 0 - 0 — 0 — 0 — ns
Address Valid to End of Write tAVWH 10 — 12 —_ 15 — 20 — 20 — ns
Write Pulse Width twiwH, | 10 — 12 - 15 — 20 - 20 — ns

tWLEH
Write Pulse Width, E High tWLwH, | 8 — 10| —[|12|—=]15]—1]1]|— ns

tWLEH
Data Valid to End of Write tDVWH 6 — 7 —_ 8 — 10 — 10 — ns
Data Hold Time tWHDX 0 — 0 — 0 — 0 — 0 — ns
Write Low to Output High-Z twLQz 0 7 0 7 0 8 0 10 0 10 ns 3,4,5
Write High to Output Active tWHQX 4 — 4 —_ 4 — 4 — 4 — ns 3,4,5
Write Recovery Time tWHAX 0 - 0 — 0 —_ 0 —_ 0 — ns

NOTES:
1. A write occurs during the overlap of E low and W low.
2. All timings are referenced from the last valid address to the first transitioning address.
3. Atany given voltage and temperature, tyy| Qz max is less than tywHqx min, both for a given device and from device to device.
4. Transition is measured + 500 mV from steady-state voltage with load of Figure 1B.
5. This parameter is sampled and not 100% tested.

WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

tAVAV >
A (ADDRESS) >< }{
tAVWH tWHAX
E (CHIP ENABLE) \ /Z
tWLWH
tWLEH
W (WRITE ENABLE) \~\ 7/
e tavwL ——> IDVWH — 'WHDX

\

twLaz —l‘—’ P—T— WHQX
Q (DATAOUT) HIGH-Z HIGH-Z

MOTOROLA FAST SRAM MCM6208C
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WRITE CYCLE 2 (E Controlled, See Notes 1, 2, and 3)

-12 -15 -20 -25 -35
Parameter Symbol | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes

Write Cycle Time tAVAV 12 —_ 15 —_— 20 - 25 - 35 — | -ns 2
Address Setup Time tAVEL 0 — 0 - 0 — 0 — 0 — ns

Address Valid to End of Write tAVEH 10 — 12 — 15 - 20 — 20 — ns

Enable to End of Write tELEH, 8 — 10 — 12 — 15 — 15 — ns 3,4

tELWH

Data Valid to End of Write tovEH 6 — 7 — 8 — 10 — 10 — ns

Data Hold Time tEHDX 0 — 0| - 0 — 0 — 0 — ns

Write Recovery Time tEHAX 0 — 0 — 0 — 0 —_ 0 - ns

NOTES:
1. A write occurs during the overlap of E low and W low.
2. All timings are referenced from the last valid address to the first transitioning address.
3. If E goes low coincident with or after W goes low, the output will remain in a high impedance state.
4. If E goes high coincident with or before W goes high, the output will remain in a high impedance state.

WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

tavay
A (ADDRESS) >< ><
tAVEH
E (CHIP ENABLE) Vv
: 1
I = tE'L'\:EvTi tEHAX
[ tWLEH /
W (WRITE ENAB
Wi LE) \l\ ]
tovEH —™ tEHDX
D (DATAIN) DATA VALID
Q (DATA OUT) HIGH 2
ORDERING INFORMATION

(Order by Full Part Number)

?CM 62 X XX
Motorola Memory Prefix —r—— Shipping Method (R2 = Tape and Reel, Blank = Rails)
Part Number Speed (12 =12ns, 15 =15ns, 20 =20 ns, 25 =25 ns,

35=35ns)
Package (P = Plastic DIP, J = Plastic SOJ)

Full Part Numbers — MCM6208CP12  MCM6208CJ12 ~ MCM6208CJ12R2
MCM6208CP15  MCM6208CJ15  MCM6208CJ15R2
MCM6208CP20  MCM6208CJ20  MCM6208CJ20R2
MCM6208CP25  MCM6208CJ25  MCM6208CJ25R2
MCM6208CP35  MCM6208CJ35  MCM6208CJ35R2

MCM6208C MOTOROLA FAST SRAM
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

64K x 4 Bit Fast Static RAM
With Output Enable
The MCM6209C is fabricated using Motorola’s high-performance silicon-gate
CMOS technology. Static design eliminates the need for external clocks or timing
strobes, while CMOS circuitry reduces power consumption and provides for
greater reliability. P PACKAGE
This device meets JEDEC standards for functionality and pinout, and is avail- 32&";:5'-7':'63?;:(:
able in plastic dual-in-line and plastic small-outline J-leaded packages.
¢ Single 5 V £ 10% Power Supply
o Fully Static — No Clock or Timing Strobes Necessary J PACKAGE
e Fast Access Times: 12, 15, 20, 25, and 35 ns 300 MIL SOJ
o Equal Address and Chip Enable Access Times : CASE 810B-03
¢ Qutput Enable (G) Feature for Increased System Flexibility and to
Eliminate Bus Contention Problems
o Low Power Operation: 135 — 165 mA Maximum AC PIN ASSIGNMENT
o Fully TTL Compatible — Three—State Output
ne e 28[] Ve
a2 27[] A5
arlls 2%6[] Ate
n —3 in 25[] A3
2 — 3 mlls 2[] At2
n 73— SN amlls 23[] At1
Sl D aesoRy A0
w3 oy [ | eoRtarRay % A
__——4:;: : R As Ll 8
6 DECODER 64 4 COLUMNS
a2 — 3= arlls 20[] N
a3 ——3 a8 [ 10 19[] pao
Ate — 3 — po [ 11 18] pat
el 17[] b2
N Gl 16[] pas
DQO —-[t — COLUMN 10 — vgs [ 14 5] W
INPUT
D1 % DATA COLUMN DECODER
)
CONTROL
0Q3 %
b A0 A5 A7 A8 A3 A10 A1l AlS AO-A15 ............. Address Input
DQO -DQ3 ... Data Input/Data Oulput
| W ... Write Enable
[ .. Output Enable
- Eorrinninnnn. .... Chip Enable
E NC v, No Connection
P VCG vvvvnnnnns Power Supply (+ 5 V)
W N VBS v Ground
G 1
A
REV3
5/95
MOTOROLA FAST SRAM MCM6209C
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TRUTH TABLE (X = Don't Care)

E G w Mode Vcg Current |  Output Cycle
H X X Not Selected IsB1, IsB2 High-Z —
L H H Output Disabled Icca High-Z —
L L H Read ICCA Dout Read
L X L Write ICCA High-Z Write

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit This device contains circuitry to protect the
inputs against damage due to high static volt-
Power Supply Voltage Vee -05t0+7.0 v ages or electric fields; however, it is advised
" : ’ that normal precautions be taken to avoid
Voltage Relative to Vgg For Any Pin Vin: Vi -0.5to0V 05| V )
Exce|gat Vee ss ¥ in. Yout cc+ application of any voltage higher than maxi-
mum rated voltages to this high-impedance
Output Current lout +20 mA circuit.
— This CMOS memory circuit has been
Power Dissipation PD 1.0 w designed to meet the dc and ac specifications
Temperature Under Bias Tbias -10to +85 °C shown in the tables, after thermal equilibrium
o g T 70 C has been established. The circuit is in a test
perating Temperature Ta Oto+ socket or mounted on a printed circuit board
Storage Temperature — Plastic Tstg —~55t0 + 125 °C and transverse air flow of at least 500 linear
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are feet per minute is maintained.

exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0V+£10%, TA = 0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vece 45 5.0 55 \
Input High Voltage VIH 2.2 — Vee +0.3** \Y
Input Low Voltage ViL —-05"* — 0.8 v

*V|L (min) == 0.5 V dc; V| (min) = - 2.0 V ac (pulse width < 20 ns)
**V)H (max) = Vgg + 0.3 V dc; V|H (max) = Voo + 2.0 V ac (pulse width < 20 ns)

DC CHARACTERISTICS

Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vin =0 to Vo) I|kg(|) — +1 pA
Output Leakage Current (E = V)i or G = V|, Vout = 0 to Vo) likg(O) — +1 pA
Standby Current (E 2 Vog — 0.2 V*, Vin <Vgg + 0.2V, or2Vgg = 0.2V, IsB2 — 20 mA
VGG = Max, f = 0 MHz)
Output Low Voltage (IoL = 8.0 mA) VoL —_ 0.4 \
Output High Voltage (IoH = — 4.0 mA) VoH 2.4 - \
*For devices with multiple chip enables, ET and E2 are represented by E in this data sheet. E2 is of opposite polarity to E.
POWER SUPPLY CURRENTS
Parameter Symbol -12 -15 -20 -25 -35 Unit
AC Supply Current (Ioyt = 0 mA, Vo = Max, f = friax) Icca 165 155 145 135 130 mA
Standby Current (E = V|4 , VoG = Max, f = fmax) IsB1 55 50 45 40 35 mA
MCM6209C MOTOROLA FAST SRAM
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CAPACITANCE (f = 1 MHz, dV =3V, Tp = 25°C, Periodically Sampled Rather Than 100% Tested)

Characteristic Symbol Max Unit
Address Input Capacitance Cin pF
Control Pin Input Capacitance (E, G, W) Cin pF
I/O Capacitance Cyo 8 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0 V+10%, TA = 0 to + 70°C, Unless Otherwise Noted)
Input Timing Measurement Reference Level ............... 15V Output Timing Measurement Reference Level ............. 15V
Input Pulse Levels ....................... 0to3.0V Outputload ................ Figure 1A Unless Otherwise Noted
Input Rise/Fall Time ... ... ..ottt 5ns
READ CYCLE (See Notes 1 and 2)
-12 -15 -20 -25 -35
Parameter Symbol | Min | Max [ Min | Max | Min | Max | Min | Max [ Min | Max | Unit | Notes
Read Cycle Time tAVAV 12 — 15 — 20 — 25 —_— 35 — ns 2
Address Access Time tavav | — 12 —_ 15 —_ 20 - 25 - 35 ns
Enable Access Time tELQv — 12 — 15 — 20 — 25 — 35 ns 3
Output Enable Access Time taLav | — 6 — 8 — 10 — 12 — 15 ns
Output Hold from Address Change tAxQx 4 — 4 — 4 — 4 — 4 - ns
Enable Low to Output Active tELQX 4 — 4 — 4 —_ 4 — 4 —_ ns 4,5,6
Enable High to Output High-Z tEHQZ 0 6 0 8 0 9 0 10 0 10 ns |4,56
Output Enable Low to Output Active taLQx 0 — 0 — 0 —_ 0 — 0 — ns 4,5,6
Output Enable High to Output High-Z | tgHQZ 0 6 0 7 0 8 0 10 0 — ns |4,56
Power Up Time teLiIccH] O — 0 — 0 — 0 — 0 — ns
Power Down Time tEHICCL] — 12 — 15 — 20 —_ 25 — 35 ns
NOTES:

1. Wis high for read cycle.

. All timings are referenced from the last valid address to the first transitioning address.

2
3. Addresses valid prior to or coincident with E going low.
4

. Atany given voltage and temperature, tHQZz max is less than tg| qx min, and tgHQZz max is less than tgLqx min, both for a given device

and from device to device.

. Transition is measured = 500 mV from steady-state voltage with load of Figure 1B.

5
6. This parameter is sampled and not 100% tested.
7. Device is continuously selected (E = V|, G<V|L).

AC TEST LOADS

OUTPUT
255Q

Figure 1A

+5V

480 Q

5pF

Figure 1B

TIMING LIMITS

The table of timing values shows either a
minimum or a maximum limit for each param-
eter. Input requirements are specified from
the external system point of view. Thus, ad-
dress setup time is shown as a minimum
since the system must supply at least that
much time (even though most devices do not
require it). Onthe other hand, responses from
the memory are specified from the device
point of view. Thus, the access time is shown
as a maximum since the device never pro-
vides data later than that time.

MOTOROLA FAST SRAM

MCM6209C
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READ CYCLE 1 (See Note 8)

tAvAV
A (ADDRESS) >< %

taxax

Q (DATA OUT) PREVIOUS DATA VALID DATA VALID

tavav b

READ CYCLE 2 (See Notes 2 and 4)

AVAV {
A (ADDRESS) >< >k
tELQV
E (CHIP ENAB \ 4
( LE) N /
< tEHQZ
[ tELQX —>] /"""'_"——
G (OUTPUT ENABLE) \\ 7
taLav rtGHQZ
e 1gLQX —>.
Q (DATA OUT) HIGH Z { DATA VALID >—H'GL
tavav
— {EHICCL
IELCCH —™ _ |=—
v Icc -
cC
SUPPLY CURRENT ;’/
IsB:
MCM6209C MOTOROLA FAST SRAM
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WRITE CYCLE 1 (W Controlled, See Notes 1, 2, and 3)

-12 -15 -20 -25 -35
Parameter Symbol | Min | Max | Min [ Max | Min | Max | Min | Max | Min | Max | Unit | Notes

Write Cycle Time tavav 12 - 15 -_ 20 —_ 25 - 35 — ns 3
Address Setup Time tAVWL ] — 0 — 0 — 0 —_ 0 — ns
Address Valid to End of Write tavwH | 10 -_ 12 — 15 — 20 — 20 — ns
Write Pulse Width twiLwH, | 10 — 12 —_ 15 — 20 — 20 — ns

tWLEH
Write Pulse Width, G High tWLwH, | 8 - 10 | — 12 | — 15 [ — 15 | — ns 4

tWLEH
Data Valid to End of Write tDVWH 6 - 7 —_ 8 — 10 — 10 —_ ns
Data Hold Time tWHDX 0 —_ 0 — 0 — 0 —_ 0 —_ ns ‘
Write Low to Output High-Z twLQz 0 6 0 7 0 8 0 10 0 10 ns |56,7 ‘
Write High to Output Active twHQX 4 — 4 - 4 —_ 4 —_ 4 - ns |5,67
Wirite Recovery Time tWHAX 0 — 0 — 0 — 0 — 0 — ns

NOTES:

1. A write occurs during the overlap of E low and W low.

2. For Output Enable devices, if G goes low coincident with or after W goes low, the output will remain in a high impedance state.

3. All timings are referenced from the last valid address to the first transitioning address.

4. For Output Enable devices, if G > V|, the output will remain in a high impedance state

5. Atany given voltage and temperature, tyy| qz max is less than twHqx min, both for a given device and from device to device.
6. Transition is measured + 500 mV from steady-state voltage with load of Figure 1B.
7. This parameter is sampled and not 100% tested.

WRITE CYCLE 1 (W Controlled, See Note 2)

tavav
A (ADDRESS) >< ><
tAVWH tWHAX
E (CHIP ENABLE) \ /Z
TWLWH -
WLEH
W (WRITE ENABLE) \\ 7/
[ taywL —> tDVWH — tWHDX
D (DATAIN) DATA VALID
twLaz 4“’ I‘—’- WHQX
Q DATAOUT) HIGH-Z HIGH-Z
MOTOROLA FAST SRAM MCM6209C
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WRITE CYCLE 2 (E Controlled, See Notes 1, 2, and 3)

-12 -15 -20 -25 -35
Parameter Symbol | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes

Write Cycle Time tAVAV 12 - 15 - 20 —_— 25 — 35 — ns 3

Address Setup Time tAVEL 0 — 0 — 0 — 0 — 0 | — ns

Address Valid to End of Write tAVEH 10 — 12 — 15 — 20 —_ 20 —_ ns

Enable to End of Write tELEH, 8 —_ 10 - 12 — 15 —_ 15 — ns 4,5
tELWH

Data Valid to End of Write tDVEH 6 — 7 — 8 —_ 10 - 10 — ns

Data Hold Time tEHDX 0 — 0 — 0 — 0 — — ns

Write Recovery Time tEHAX 0 — 0 — 0 — — — ns

NOTES:
1. A write occurs during the overlap of E low and W low.
2. For Output Enable devices, if G goes low coincident with or after W goes low, the output will remain in a high impedance state.
3. All timings are referenced from the last valid address to the first transitioning address.
4. If E goes low coincident with or after W goes low, the output will remain in a high impedance state.
5. If E goes high coincident with or before W goes high, the output will remain in a high impedance state.

WRITE CYCLE 2 (E Controlled, See Note 2)

tavav
A (ADDRESS) >< ><
tAVEH
E (CHIP ENABLE) 7/
| ol {ELEH
AVEL i {ELWH tEHAX
fe tWLEH
W (WRITE ENABLE) \l\ s
IDVEH —™ tEHDX
D (DATAIN) DATA VALID
Q (DATA OUT) HIGH Z
ORDERING INFORMATION

(Order by Full Part Number)

MCM 6209C X XX XX

Motorola Memory Prefix ————I— L Shipping Method (R2 = Tape and Reel, Blank = Rails)
Part Number Speed (15 = 15 ns, 20 = 20 ns, 25 = 25 ns, 35 = 35 ns)
Package (P = Plastic DIP, J = Plastic SOJ)

Full Part Numbers — MCM6209CP15 MCM6209CJ15  MCM6209CJ15R2
MCM6209CP20 MCM6209CJ20  MCM6209CJ20R2
MCM6209CP25 MCM6209CJ25  MCM6209CJ25R2
MCM6209CP35 MCM6209CJ35  MCM6209CJ35R2

MCM6209C MOTOROLA FAST SRAM
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

128K x 8 Bit Static Random
Access Memory
The MCM6226A is a 1,048,576 bit static random access memory organized
as 131,072 words of 8 bits, fabricated using high—-performance silicon—gate WJ PACKAGE
CMOS technology. Static design eliminates the need for external clocks or timing 400 MIL SOJ
strobes while CMOS circuitry reduces power consumption and provides for CASE 857A-02
greater reliability.
The MCM6226A is equipped with both chip enable (ET and E2) and output en-
able (G) pins, allowing for greater system flexibility and eliminating bus conten-
tion problems. PIN ASSIGNMENT
The MCM6226A is available in 400 mil, 32 lead surface-mount SOJ packages.
« Single 5 V % 10% Power Supply nell1e 32l Veo
o Fast Access Times: 20, 25, 35, and 45 ns a2 31[] A6
o Equal Address and Chip Enable Access Times A lls 0[] E2
e All Inputs and Outputs are TTL Compatible P 2]l W
e Three State Outputs L Aa[ 5 a8l] At
¢ Low Power Operation: 180/160/150/140 mA Maximum, Active A [ ] At
Lt AMll6 27
BLOCK DIAGRAM as [l 7 26[] A13
> rells 25[] A2
As —f
e wrlle ul]
| 2, A8 [ 10 23[] ant
A7 <4 A ] 1 2] &
A6 P S a0 [] 12 21[] paz
ROW .
A5 > DECODER | S2RONGX pao [] 13 20[] pas
A10 > o pat [| 14 19[] pas
" > paz [ 15 18[] pas
A8 > vss [ 16 17]] pas
Al —
L <4
| | . PIN NAMES
DQo _k_ COLUMN 1O AO-A16 ............. Address Inputs
. ° INPUT W......... ... Write Enable
COLUMN DECODER
: : DATA G .ol . Output Enable
CONTROL ETE2 oveeeennnnn. Chip Enables
DQ7 E DQO -DQ7 . Data Inputs/Outputs
¢ A2 A13 A2 Al A0 At6 Al5 Al4 [ [ | DE e et
A ..+5V Powergupplz
........................ roun
ﬁ L]
E2 jD‘ .
W
G !
N
REV 4
5/95
MOTOROLA FAST SRAM MCM6226A
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TRUTH TABLE

El |E2 | G | W Mode /O Pin | Cycle Current
H X X X Not Selected High-Z — IsB1, IsB2
X L X X Not Selected High-Z — IsB1, IsB2
L H H H Output Disabled | High-Z — Icca

L H L H Read Dout Read lcca

L [H | x| L Write Din Write ICCA

H = High, L = Low, X = Don’t Care

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit
Power Supply Voltage Relative to Vgg Vce -05t07.0 \
Voltage Relative to Vgg for Any Pin Vin: Vout | —0.5t0 Vo +0.5 \

Except Voo

Output Current (per I/0) lout +20 mA
Power Dissipation Pp 1.1 w
Temperature Under Bias Thias —-10to+85 °C
Operating Temperature TA O0to+70 °C
Storage Temperature Tstg ~55t0 + 150 °C

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device reliability.

This device contains circuitry to protect the
inputs against damage due to high static volt-
ages or electric fields; however, it is advised
that normal precautions be taken to avoid
application of any voltage higher than maxi-
mum rated voltages to these high-impedance
circuits.

This CMOS memory circuit has been de-
signed to meet the dc and ac specifications
shown in the tables, after thermal equilibrium
has been established. The circuit is in a test
socket or mounted on a printed circuit board
andtransverse air flow of atleast 500 linear feet
per minute is maintained.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vce =5.0V+10%, Ta = 0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Max Unit
Supply Voltage (Operating Voltage Range) Vce 4.5 55 \
Input High Voltage VIH 22 Vge +0.3™ '
Input Low Voltage ViL -0.5" 0.8 \

*V|L (min) == 0.5 V dc; V| (min) = —2.0 V ac (pulse width < 20 ns).
**V|H (max) = Ve t0 0.3 V dc; ViH (max) = Vo + 2 V ac (pulse width <20 ns).

DC CHARACTERISTICS AND SUPPLY CURRENTS

Parameter Symbol Min Typ** Max Unit
Input Leakage Current (All Inputs, Vin = 0 to Vo) likg(1) — —_ +1 pA
Output Leakage Current (E* = V|, Vout = 0 to Vo) llkg(O) — — +1 HA
AC Active Supply Current (Ioyt = 0 mA, Vg = max) IccA mA
MCM6226A-20: tavAy = 20 ns — 150 180
MCM6226A-25: tayay = 25 ns —_ 135 160
MCM6226A-35: tayay = 35 ns — 125 150
MCM6226A-45: tayay = 45 ns — 120 140
AC Standby Current (VoG = max, E* = Vi, f = fmax) IsB1 — 7 20 mA
CMOS Standby Current (E* > Vgc - 0.2V, Vip < Vgg + 0.2V IsB2 — 4 15 mA
or2Vgog—-0.2V, Voc =max, f = 0 MHz)
Output Low Voltage (Ig|_ = + 8.0 mA) VoL —_ — 0.4 \
Output High Voltage (IoH =—4.0 mA) VoH 24 — — \
*E1 and E2 are represented by E in this data sheet. E2 is of opposite polarity to ET.
**Typical values are measured at 25°C, Voo =5 V.
MCM6226A MOTOROLA FAST SRAM
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CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Tp = 25°C, Periodically Sampled Rather Than 100% Tested)

Characteristic Symbol Typ Max Unit
Input Capacitance All Inputs Except Clocks and DQ Cin 4 6 pF
ET,E2,G,and W Cck 5 8
I/O Capacitance DQ Ciio 5 8 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0 V+10%, Ta =0 to + 70°C, Unless Otherwise Noted)
InputPulse Levels ..............coooiiiiiiiiiiinn Oto3.0V Output Timing Measurement Reference Level ............. 15V
Input Rise/Fall Time .........ccovvvviineinenn.. ....2ns Outputload .......cc.viiuiiiiiiiiiiiiennenns See Figure 1A
Input Timing Measurement Reference Level ............... 1.5V
READ CYCLE TIMING (See Notes 1, 2, and 3)
6226A-20 6226A-25 6226A-35 6226A-45
Parameter Symbol | Min Max Min Max Min Max Min Max Unit | Notes
Read Cycle Time tAvAV 20 — 25 —_ 35 — 45 - ns 4
Address Access Time tavav —_ 20 — 25 — 35 —_ 45 ns
Enable Access Time teLQv — 20 - 25 —_ 35 - 45 ns 5
Output Enable Access Time taLQv _ 8 — 10 —_ 15 — 15 ns
Output Hold from Address Change tAxQx 5 — 5 —_ 5 — 5 —_ ns
Enable Low to Output Active teLQX 5 — 5 —_ 5 — 5 —_ ns 6,7,8
Output Enable Low to Output Active tGLQX 0 —_ 0 - 0 _ 0 — ns 6,7,8
Enable High to Output High-Z tEHQZ 0 9 0 10 0 12 0 15 ns 6,7,8
QOutput Enable High to Output High-Z tGHQZ 0 9 0 10 0 12 0 15 ns 6,7,8
Power Up Time tELICCH 0 — 0 — 0 — 0 —_ ns
Power Down Time teHICCL | — 20 — 25 — 35 — 45 ns
NOTES:
1. Wis high for read cycle.
2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus con-

tention conditions during read and write cycles.

Addresses valid prior to or coincident with E going low.

oo s w

and from device to device.

7. Transition is measured + 500 mV from steady-state voltage with load of Figure 1B.
8. This parameter is sampled and not 100% tested.

9. Device is continuously selected (E < V|, G < V).

AC TEST LOADS
5V
480Q
OUTPUT
RL = 50Q
255 Q 5pF
V=15V
Figure 1A Figure 1B

ET and E2 are represented by E in this data sheet. E2 is of opposite polarity to ET.
All timings are referenced from the last valid address to the first transitioning address.

Atany given voltage and temperature, teHqz max is less than tg| x min, and tgHQz max is less than tg| qx min, both for a given device

TIMING LIMITS

The table of timing values shows either a
minimum or a maximum limit for each param-
eter. Input requirements are specified from
the external system point of view. Thus, ad-
dress setup time is shown as a minimum
since the system must supply at least that
much time (even though most devices do not
requireit). Onthe other hand, responses from
the memory are specified from the device
point of view. Thus, the access time is shown
as a maximum since the device never pro-
vides data later than that time.

MOTOROLA FAST SRAM

MCM6226A
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READ CYCLE 1 (See Notes 1, 2, 3, and 9)

) Z TAVAV ,*

A (ADDRESS)
«——taxax
Q (DATA OUT) PREVIOUS DATA VALID DATA VALID
!: tavav >
READ CYCLE 2 (See Notes 3 and 5)
tavav >
A (ADDRESS) >< ﬁk
tELQv
E (CHIP ENABLE) 5\ 75
[e—— tELQX——] [e—{EHQZ —]
G (OUTPUT ENABLE)
HGLQY ———— GHQZ —
tGLOX —
z
Q (DATA OUT) HIGH < DATA VALID —
tavav
{ELICCH —>| [e—tEHICCL—>
Iecc ——————————=—
SUPPLY CURRENT \
Is N
MCM6226A MOTOROLA FAST SRAM
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WRITE CYCLE 1 (W Controlled, See Notes 1, 2, 3, and 4)

6226A-20 6226A-25 6226A-35 6226A-45

Parameter Symbol Min Max | Min | Max | Min Max | Min Max | Unit | Notes
Wirite Cycle Time tAVAV 20 — 25 — 35 — 45 — ns 5
Address Setup Time tAVWL 0 —_ 0 — 0 — 0 — ns
Address Valid to End of Write tAVWH 15 — 17 - 20 — 25 — ns
Write Pulse Width WLWH, 15 — 17 —_ 20 - 25 — ns

tWLEH

Data Valid to End of Write tDVWH 10 — 10 — 15 —_ 20 — ns
Data Hold Time tWHDX 0 —_ 0 —_ 0 —_ 0 — ns
Write Low to Data High-Z twLQz 0 9 0 10 0 15 0 20 ns 6,7,8
Write High to Output Active twHQX 5 — 5 — 5 - 5 — ns 6,7,8
Write Recovery Time WHAX 0 - 0 — 0 — 0 — ns

NOTES:
1. A write occurs during the overlap of E low and W low.
2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus con-
tention conditions during read and write cycles.
E1 and E2 are represented by E in this data sheet. E2 is of opposite polarity to ET.
. If G goes low coincident with or after W goes low, the output will remain in a high-impedance state.
. All timings are referenced from the last valid address to the first transitioning address.
. Transition is measured + 500 mV from steady-state voltage with load of Figure 1B.
. This parameter is sampled and not 100% tested.
. At any given voltage and temperature, tywqz max is less than tywHqx min both for a given device and from device to device.

oONO O AW

WRITE CYCLE 1 (W Controlled See Notes 1, 2, 3, and 4)

TAVAV
A (ADDRESS) >< ><
YWH WHAX
E (CHIP ENABLE) \ 71
twiwH
tWLEH
W (WRITE ENABLE) XR 7(
[ tavwL —> I IDVWH = tWHDX
D (DATAIN) DATA VALID ><><><><><><
-~ twiaz |<—>— WHOX
0 DATAOUT HIGH-Z HIGH-Z
MOTOROLA FAST SRAM MCM6226A
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WRITE CYCLE 2 (E Controlled, See Notes 1, 2, 3, and 4)

6226A-20 6226A-25 6226A-35 6226A-45
Parameter l Symbol Min Max | Min Max | Min Max | Min Max | Unit | Notes

Write Cycle Time tavav 20 — 25 — 35 — 45 — ns 5
Address Setup Time tAVEL 0 — 0 — 0 — 0 — ns

Address Valid to End of Write tAVEH 15 — 17 — 20 | — 25 —_ ns

Enable to End of Write tELEH, 15 —_ 17 —_ 20 — 25 —_ -ns 6,7

tELWH

Write Pulse Width tWLEH 15 —_ 17 - 20 —_ 25 — ns

Data Valid to End of Write tDVEH 10 - 10 - 15 —_ 20 - ns

Data Hold Time tEHDX 0 — 0 — 0 — 0 —_ ns

Write Recovery Time tEHAX 0 — 0 — 0 — 0 - ns

NOTES: -

-

. A write occurs during the overlap of E low and W low.

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus con-
tention conditions during read and write cycles.

NowA®

ET and E2 are represented by E in this data sheet. E2 is of opposite polarity to ET.

If G goes low coincident with or after W goes low, the output will remain in a high-impedance state.

. All timings are referenced from the last valid address to the first transitioning address.

. If E goes low coincident with or after W goes low, the output will remain in a high-impedance state.

. If E goes high coincident with or before W goes high, the output will remain in a high-impedance state.

WRITE CYCLE 2 (E Controlled See Notes 1, 2, 3, and 4)

tavav >

A (ADDRESS)

E (CHIP ENABLE)

tAVEH -
tELEH
\ /
\ /
tAVEL - tELWH > EHAX

W (WRITE ENABLE)

'WLEH —_—

'\

tDVEH--»

Q (DATA OUT)

tEHDX
HIGH-Z

MCM 62

Motorola Memory Prefix 4—,_

ORDERING INFORMATION
(Order by Full Part Number)

26A W, %
Shipping Method (R2 = Tape and Reel, Blank = Rails)

Part Number Speed (20 = 20 ns, 25 = 25 ns, 35 = 35 ns, 45 = 45 ns)
Package (WJ = 400 mil SOJ)
Full Part Numbers — MCM6226AWJ20  MCM6226AWJ20R2
MCMB226AWJ25 ~ MCM6226AWJ25R2
MCM6226AWJ35 ~ MCM6226AWJ35R2
MCM6226AWJ45  MCMB226AWJ45R2
MCM6226A MOTOROLA FAST SRAM
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

128K x 8 Bit Static Random
Access Memory WJ PACKAGE
400 MIL SOJ
The MCM6226B is a 1,048,576 bit static random access memory organized CASE 857A-02
as 131,072 words of 8 bits, fabricated using high-performance silicon—gate
CMOS technology. Static design eliminates the need for external clocks or timing
strobes while CMOS circuitry reduces power consumption and provides for
greater reliability. o J PACKAGE
The MCM6226B is equipped with both chip enable (ET and E2) and output en- 300 MIL SOJ
able (G) pins, allowing for greater system flexibility and eliminating bus conten- CASE 857-02
tion problems.
The MCM6226B is available in 300 mil and 400 mil, 32 lead surface—-mount
S0J packages.
¢ Single 5V *10% Power Supply PIN ASSIGNMENT
o Fast Access Times: 15/17/20/25/35 ns
¢ Equal Address and Chip Enable Access Times nelj1e a2l Veo
o All Inputs and Outputs are TTL Compatible a2 mJAm
¢ Three State Outputs IMIE 3o0]] E2
o Low Power Operation: 130/125/120/115/110 mA Maximum, Active AC A2 [ 4 29] W
BLOCK DIAGRAM rslfs 28] Ats
alls 27]] Aa
as |7 26[] A1
A6 T — rells 25[] A2
As—l}; a
A7 E 9 24] G
M—— 28 [J1o 23[] At
hs 13— MEMORY MATRIX a9 ] 2fl &
ROW .
rs—D3— . 512 ROWS x ato [jre 21]] oa
DECODER | o 2048 COLUMNS
Ae— 33— pao [J13 20] bas
A3— 33— pat [Jia 19]] Das
r—3— paz [|15 18{] pos
A ——L3— - vss [ 17[] pas
DQO ——4¢ — —
: Q e| INPUT COLUMNI/O PIN NAMES
. [¢| DATA
DQ7 % CONTROL COLUMN DECODER Address Inputs
.......... Wirite Enable
Output Enable
& Chip Enables
E: A2 A1 A16 A0 A10 A9 A12 ANl Datawglgi?‘zg:gz
W : ....+5V Power Supply
G I:] e |  fVss.iiiiiii Ground
REV 2
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TRUTH TABLE

E1 E2 G w Mode VO Pin | Cycle Current
H X X X Not Selected High-Z — ISB1, IsB2
X L X X Not Selected High-Z — IsB1. IsB2
L H H H | Output Disabled | High-Z — lcca
L H L H Read Dout Read Icca
L H X L Write Din Write lcca

H = High, L = Low, X = Don’t Care

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit
Power Supply Voltage Relative to Vgg Vce -05t07.0 v
Voltage Relative to Vgg for Any Pin Vin, Vout | —0.5toVgc +0.5 )

ExceptVce

Output Current (per I/0) lout +20 mA
Power Dissipation Pp 1.1 w
Temperature Under Bias Tbias ~10to + 85 °C
Operating Temperature TA Oto+70 °C
Storage Temperature Tstg —55to + 150 °C

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vce =5.0 V£10%, T = 0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

This device contains circuitry to protect the
inputs against damage due to high static volt-
ages or electric fields; however, it is advised
that normal precautions be taken to avoid
application of any voltage higher than maxi-
mum rated voltages to these high-impedance
circuits.

This CMOS memory circuit has been de-
signed to meet the dc and ac specifications
shown in the tables, after thermal equilibrium
has been established. The circuit is in a test
socket or mounted on a printed circuit board
and transverse air flow of atleast 500 linear feet
per minute is maintained.

Parameter Symbol Min Max Unit

Supply Voltage (Operating Voltage Range) Vee 4.5 5.5 v

Input High Voltage VIH 22 Vee +0.3* v

Input Low Voltage ViL -0.5" 0.8 \

*V|L (min) =-0.5 V dc; V| (min) = - 2.0 V ac (pulse width < 20 ns).
**V|H (max) = Vgc + 0.3 Vdc; ViH (max) = Vo + 2 V ac (pulse width < 20 ns).
DC CHARACTERISTICS AND SUPPLY CURRENTS
Parameter Symbol Min Max Unit

Input Leakage Current (All Inputs, Vin =0 to V) likg(l) —_ +1 pA

Output Leakage Current (E* = V|, Vout = 0 to Vgg) Ikg(0) — 1 pA

AC Active Supply Current (Ioyt = 0 mA, Voo = max) MCM6226B-15: tayay = 15 ns lcca - 130 mA
MCM6226B-17: tayay = 17 ns — 125
MCM6226B-20: tayay = 20 ns — 120
MCM6226B-25: tayay = 25 ns — 115
MCM6226B-35: tayay = 35 ns - 110

AC Standby Current (VoG = max, E* = Vi, f < fmax) MCM6226B-15: tayay = 15 ns IsB1 - 40 mA
MCM6226B-17: tayay = 17 ns — 35
MCM6226B-20: tayay = 20 ns — 30
MCM6226B-25: tayay = 25 ns — 25
MCM6226B-35: tayAy = 35 ns —_ 20

CMOS Standby Current (E* > Vog - 0.2V, Vip € Vgg +0.2V IsB2 - 5 mA

or2Vgc—-0.2V, Vog = max, f =0 MHz)

Output Low Voltage (IgL = + 8.0 mA) VoL -, 0.4 \

Output High Voltage (IoH = — 4.0 mA) VoH 24 —

*E1 and E2 are represented by E in this data sheet. E2 is of opposite polarity to ET.
MCM6226B MOTOROLA FAST SRAM
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CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested)

Characteristic Symbol Typ Max Unit
Input Capacitance All Inputs Except Clocks and DQs Cin 4 6 pF
E1,E2,G,andW Cck 5 8
|/O Capacitance DQ Cio 5 8 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0V+10%, Ta =0 to + 70°C, Unless Otherwise Noted)
InputPulse Levels .............ooiiiiiiiiiin 0to3.0V Output Timing Measurement Reference Level ............. 15V
InputRise/Fall Time ..........coiiiiiiiiiiiiiiiiinens 2ns Outputload .........ccooviiiiiiiiiiiiiiinn, See Figure 1A
Input Timing Measurement Reference Level ............... 1.5V
READ CYCLE TIMING (See Notes 1, 2, and 3)
6226B-15 6226B-17 6226B-20 6226B-25 6226B-35
Parameter Symbol | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit [ Notes
Read Cycle Time tavav 15 — 17 — 20 — 25 - 35 — ns 4
Address Access Time tavav —_ 15 — 17 —_ 20 - 25 —_ 35 ns
Enable Access Time teLQv — 15 — 17 —_ 20 —_ 25 - 35 ns 5
Output Enable Access Time taLQv — 6 —_ 7 — 7 - 8 - 8 ns
Output Hold from Address tAXQX 5 — 5 — 5 — 5 —_ 5 — ns
Change
Enable Low to Output Active tELQX 5 — 5 - 5 _ 5 — 5 - ns 6,7,8
Output Enable Low to Output taLax 0 — 0 —_ 0 —_ 0 — 0 - ns 6,7,8
Active
Enable High to Output High-Z | teHQZz 0 0 7 0 0 0 8 ns 6,7,8
Output Enable High to Output tGHQZ 0 0 7 0 7 0 8 0 8 ns 6,7,8
High-Z

NOTES:

oo W

@~

1. Wis high for read cycle.
2.

Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus con-
tention conditions during read and write cycles.

. ET and E2 are represented by E in this data sheet. E2 is of opposite polarity to ET.

. All timings are referenced from the last valid address to the first transitioning address.

. Addresses valid prior to or coincident with E going low.

. Atany given voltage and temperature, teHQz max is less than tg| qx min, and tgHQZz max s less than tgLqx min, both for a given device

and from device to device.

. Transition is measured + 500 mV from steady-state voltage with load of Figure 1B.
. This parameter is sampled and not 100% tested.

9. Device is continuously selected (E < Vi, G < V).

AC TEST LOADS TIMING LIMITS

The table of timing values shows either a
minimum or a maximum limit for each param-
eter. Input requirements are specified from
the external system point of view. Thus, ad-
dress setup time is shown as a minimum
since the system must supply at least that
much time (even though most devices do not
requireit). On the other hand, responses from
the memory are specified from the device
point of view. Thus, the access time is shown
as a maximum since the device never pro-
vides data later than that time.

5V

480 Q
OUTPUT

RL = 50Q
255Q 5pF

Figure 1A

Figure 1B

MOTOROLA FAST SRAM
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READ CYCLE 1 (See Notes 1, 2, 3, and 9)

< tAvAv —>
A (ADDRESS) )( *
< taxax >
Q (DATA OUT) PREVIOUS DATA VALID DATA VALID
I< tavav >
READ CYCLE 2 (See Notes 3 and 5)
tavav >
A (ADDRESS) >< *
tELQV
E (CHIP ENABLE) 5\ 71
le—— tELQX—>] e—IEHQZ —>]
G (OUTPUT ENABLE)
HGLQY —————» HGHOZ —
taLQX —>
H
Q (DATA OUT) HiGH 2 DATA VALID >—
tavav
1ELICCH — — {EHICCL—>
Iec¢c ———————————
SUPPLY CURRENT \ .
IS8 N
MCM6226B MOTOROLA FAST SRAM
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WRITE CYCLE 1 (W Controlled, See Notes 1, 2, 3, and 4)

6226B-15 6226B-17 6226B-20 6226B-25 6226B-35

Parameter Symbol | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Write Cycle Time tavav 15 - 17 —_ 20 — 25 —_ 35 — ns 5
Address Setup Time tAvwL 0 —_ 0 —_ 0 — 0 - 0 - ns
Address Valid to End of Write tAVWH 12 — 14 — 15 — 17 — 20 — ns
Write Pulse Width WLWH, 12 — 14 — 15 — 17 — 20 — ns

tWLEH
Data Valid to End of Write tovwH 7 - 8 - 8 -— 10 — 1 — ns
Data Hold TIme tWHDX 0 — 0 - 0 — 0 — 0 - ns
Write Low to Data High-Z twLQz 0 6 0 7 0 7 0 8 0 8 ns | 6,78
Write High to Output Active twHQX 5 — 5 — 5 —_ 5 —_ 5 —_ ns 6,7,8
Write Recovery Time tWHAX 0 — 0 - 0 - 0 — 0 — ns
NOTES:

1. A write occurs during the overlap of E low and W low.

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus con-
tention conditions during read and write cycles.

. E1 and E2 are represented by E in this data sheet. E2 is of opposite polarity to ET.

. If G goes low coincident with or after W goes low, the output will remain in a high-impedance state.

. All timings are referenced from the last valid address to the first transitioning address.

. Transition is measured + 500 mV from steady-state voltage with load of Figure 1B.

This parameter is sampled and not 100% tested.

. At any given voltage and temperature, ty| qz max is less than tyyHqx min both for a given device and from device to device.

ONO O AW

WRITE CYCLE 1 (W Controlled See Notes 1, 2, 3, and 4)

tavav
A (ADDRESS) >< ><
tAVWH tWHAX
E (CHIP ENABLE) \
WLWH
WLEH
W (WRITE ENABLE) S\ 7[
<~ tAvWL —> I tDVWH 1 tWHDX
|<- twLaz |<——>— tWHQX
Q DATA OUT) HIGH-Z HIGH-Z
MOTOROLA FAST SRAM MCM6226B
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WRITE CYCLE 2 (E Controlled, See Notes 1, 2, 3, and 4)

6226B-15 6226B-17 6226B-20 6226B-25 6226B-35
Parameter Symbol | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes

Write Cycle Time tAVAV 15, — 17 — 20 — 25 — 35 — ns 5
Address Setup Time tAVEL 0 — 0 — 0 — 0 — 0 — ns

Address Valid to End of Write tAVEH 12 — 14 — 15 — 17 — 20 — ns

Enable to End of Write tELEH, 10 — 1" — 12 — 15 — 20 — ns 6,7

tELWH

Write Pulse Width tWLEH 12 — 14 — 15 — 17 — 20 — ns

Data Valid to End of Write tovEH 7 —_ 8 —_ 8 —_ 10 — 1 —_ ns

Data Hold Time tEHDX — 0 —_ 0 —_ 0 — —_ ns

Write Recovery Time tEHAX —_ 0 — 0 — 0 — 0 — ns

NOTES:

1. A write occurs during the overlap of E low and W low.
2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus con-

tention conditions during read and write cycles.

3-44

3. ET and E2 are represented by E in this data sheet. E2 is of opposite polarity to ET.
4. If G goes low coincident with or after W goes low, the output will remain in a high-impedance state.
5. All timings are referenced from the last valid address to the first transitioning address.
6. If E goes low coincident with or after W goes low, the output will remain in a high~impedance state.
7. If E goes high coincident with or before W goes high, the output will remain in a high-impedance state.
WRITE CYCLE 2 (E Controlled See Notes 1, 2, 3, and 4)
tavav
A (ADDRESS) >< <
tAVEH -
l€«—— tF|[fH ———»
E (CHIP ENABLE) K\ 7(
re——————AVEL re—— {ELWH tEHAX
_ WLEH ——————————» /
‘W (WRITE ENABLE) A
IDVEH—
D (DATA IN) DATA VALID
tEHDX
Q (DATA OUT) HIGH-2
ORDERING INFORMATION
(Order by Full Part Number)
MCM 6226B X XX XX
Motorola Memory Prefix 4—,— T— Shipping Method (R2 = Tape and Reel, Blank = Rails)
Part Number Speed (15=15ns,17 =17 ns, 20 =20 ns, 25 = 25 ns,
35=235ns)
Package (WJ = 400 mil SOJ, J = 300 mil SOJ)
Full Part Numbers — MCM6226BJ15 MCM6226BJ15R2 MCM6226BWJ15 MCM6226BWJ15R2
MCM6226BJ17 MCM6226BJ17R2 MCM6226BWJ17 MCM6226BWJ17R2
MCM6226BJ20 MCM6226BJ20R2 MCM6226BWJ20 MCM6226BWJ20R2
MCM6226BJ25 MCM6226BJ25R2 MCM6226BWJ25 MCM6226BWJ25R2
MCM6226BJ35 MCM6226BJ35R2 MCM6226BWJ35 MCM6226BWJ35R2
MCM6226B MOTOROLA FAST SRAM



MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Product Preview

128K x 8 Bit Static Random
Access Memory

The MCM6226BA is a 1,048,576 bit static random access memory organized
as 131,072 words of 8 bits, fabricated using high—performance silicon—gate
CMOS technology. Static design eliminates the need for external clocks or timing
strobes while CMOS circuitry reduces power consumption and provides for
greater reliability.

The MCM6226BA is equipped with both chip enable (ET and E2) and output
enable (G) pins, allowing for greater system flexibility and eliminating bus conten-
tion problems.

The MCM6226BA is available in 300 mil and 400 mil, 32 lead surface—mount
SOJ packages.

e Single 5V + 10% Power Supply

o Fast Access Times: 15/17/20/25/35 ns

o Equal Address and Chip Enable Access Times

o All Inputs and Outputs are TTL Compatible

e Three State Outputs

e Low Power Operation: 180/170/160/140/115 mA Maximum, Active AC

BLOCK DIAGRAM
SB A7 |
M——
n—L—
e T3 aow e MEMORY MATRIX
N S [ H I
As—— e—
Ata— 33—
mM—3—
MsB A — 33—
0% [t <] weur 5 COLUMN 110 ]
. o] DATA
DQ7 2T contro COLUMN DECODER
£ AB A9 A10 AS A6 All A12 A13
[ I :
G LJ

WJ PACKAGE
400 MIL SOJ
CASE 857A-02
J PACKAGE
300 MIL SOJ
CASE 857-02
PIN ASSIGNMENT
nc(l1e 32[] Voo
afl2 31]] At6
atlls 30]] E2
afl4 2] W
mlls 28[] At5
alle 27]] A4
as 7 26|] A13
As[]s 25[] A2
arlle all @
a8 [J1o 23]] A1
a9 [ 2l &
at0 [2 2[] par
pao (13 20 pas
pat [[14 19[] pas
paz []15 18[] pas
vss (|16 17[] pas
PIN NAMES
AO-A16 ............. Address Inputs
...... Write Enable
. Output Enable
Chip Enables
Data Inputs/Outputs
.................. No Connection
.. + 5V Power Supply
........................ Ground

This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice.
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TRUTH TABLE

E1 | E2 | G w Mode /O Pin | Cycle Current
H X X X Not Selected High-Z — IsB1. IsB2
X L X X Not Selected High-Z — IsB1. IsB2
L H H H Output Disabled | High-Z — IlccAa
L H L H Read Dout Read Icca
L H X L Write Din Write lccA
H = High, L = Low, X = Don’t Care
ABSOLUTE MAXIMUM RATINGS (See Note)
Rating Symbol Value Unit
Power Supply Voltage Relative to Vgg Vee -051t07.0 \
Voltage Relative to Vgg for Any Pin Vin: Vout | —0.5to Vg +0.5 \
Except Voo
Output Current (per 1/O) lout +20 mA
Power Dissipation Pp 1.0 w
Temperature Under Bias Thias -10to + 85 °C
Operating Temperature TA 0to+70 °C
Storage Temperature Tstg —55to0 + 150 °C

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device reliability.

This device contains circuitry to protect the
inputs against damage due to high static volt-
ages or electric fields; however, it is advised
that normal precautions be taken to avoid
application of any voltage higher than maxi-
mum rated voltages to these high-impedance
circuits. '

This CMOS memory circuit has been de-
signed to meet the dc and ac specifications
shown in the tables, after thermal equilibrium
has been established. The circuit is in a test
socket or mounted on a printed circuit board
and transverse air flow of atleast 500 linear feet
per minute is maintained.

DC OPERATING CON