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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.
i486 is a trademark of Intel Corp.



@ MOTOROLA

Fast Static RAM

‘BIiCMOS, CMOS, 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. For information
on Military Memory devices, please refer to DL144/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 underits 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 asituation 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 assoclated 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.
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DEVICE/PART NUMBER DESIGNATORS

. MCM ﬁg N ]E
62 = CMOS Speed (ns)

67 = BICMOS Package (FN = PLCC, J = SOJ, P = PDIP)
Density: Die Revision
0= 256K
2=1M Width:
4=4M 5=x9
6=16K 6=x8
8 = 64K 7=x1
8=x4
9 = x 4 with OE

§ Jﬁ

Motorola Component (Qualiﬁed)—Mlg Speed (ns)
Memory Package (FN = PLCC, J = SOJ, P = PDIP)
62 =CMOS Width:
67 = BiCMOS 04=x4

09=x9
A = Async w/Address and Data Latch 18=x18
B = x86 Burst Count Depth:
C = x86 Burst Count and O t Regist .
D - Dl countand Output Register 5 = 32K Address Depth
F = Latched Outputs 6 = 64K Address Depth
H = x86 Burst Count w/Address Disable 7 = 128K Address Depth
J = x86 Burst w/Address Disable and 8 = 256K Address Depth

Output Register

M = Motorola (68040) Burst Count
P = Pipelined
Q = Sep. /O
V = 3.3V Power Supply
W = Async w/Address Latch

NOTE: There are some exceptions to these device numbering schemes, i.e., MCM62990A is a CMOS
16K x 16 and NOT a 512K x 90 device.

CHAPTER 1 MOTOROLA FAST SRAM DATA
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Config- Access | Cycle Part No. Width Revol. Syn- Output | Special
Density uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chronous | Latches | Enable | Function
M 256K x 36 12 — Motorola MCM44256 80 SIMM [ 4
15 - Motorola MCM44256 80 SIMM 0 ¢
17 — Motorola MCM44256 80 SIMM 4 4
256K x 32 20 — Motorola MCM32257 64 ZIP 0
20 —_ AT&T ATTM32257
20 — Micron MTB8S25632
20 — DT IDT7MP4045
25 — Motorola MCM32257 64 zip 4
25 — AT&T ATTM32257
25 - Micron MT8S525632
25 - IDT IDT7MP4045
35 - Motorola MCM32257 64 zZIp 0
35 — AT&T ATTM32257
35 — Micron MT8525632
4aM 64K x 72 — 15 Motorola MCM72BA64 136 SIMM [ [ 0
— 16.6 Motorola MCM72BA64 136 SIMM 0 [ 0
128K x 32 — 20 Motorola MCM32AB128 112 SIMM 0 [ o
— 30 Motorola MCM32AB128 112 SIMM [ [ [4
20 — Motorola MCM32128 64 ZIP, SIMM ¥
20 — AT&T ATTM32128
20 — Micron MT4S512832
25 — Motorola MCM32128 64 ZIP, SIMM [
25 — AT&T ATTM32128
25 — Micron MT4512832
35 — Motorola MCM32128 64 ZIP, SIMM ¢
35 — AT&T ATTM32128
35 - Micron MT4S12832
512K x 8 25 - Motorola MCM6246 36 400 soJ 4
25 — Micron MTS5C512K8A1 32 400 SOJ
25 — Micron MT5C512K8B2 36 400 S0J, TSOP 0
25 - Micron MT5LC512K8C3 32 400 SOJ
25 — Micron MT5LC512K8D4 36 400 SOJ, TSOP 0
25 — NEC pPD434008 32/36 400 SOJ 0
30 — Motorola MCM6246 36 400 SOJ 0
30 - Micron MT5C512K8A1 32 400 SOJ

JON3H343H SSOHO/AAIND HOLO313S
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V1vd WYHS 1SV4d VIOHOLONW

Config- Access | Cycle Part No. Width Revol. Syn- Output | Special
Density uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chronous | Latches | Enable | Function
30 —_ Micron MT5C512K8B2 36 400 S0J, TSOP ]
30 —_ Micron MT5LC512K8C3 32 400 -S0J
30 — Micron MT5LC512K8D4 36 400 S0J, TSOP 0
35 — Motorola MCM6246 36 400 SoJ 0
35 — Micron MT5C512K8A1 32 400 soJ
35 -_ Micron MT5C512K8B2 36 400 S0J, TSOP [
35 _ Micron MT5LC512K8C3 32 400 SoJ
35 —_ Micron MT5LC512K8D4 36 400 S0J, TSOP 0
2Mx 2 10 — Motorola MCM101524 36 400 S0J, SOP Q ECL
12 —_ Motorola MCM101524 36 400 S0J, SOP [ ECL
15 — Fujitsu MBM100C524 32/36 * SOJ, TSOP 0
15 — Fujitsu MBM101C524 32/36 * SOJ, TSOP [
15 - Fujitsu MBM10C524 32/36 * SOJ, TSOP 0
15 —_— Motorola MCM101524 36 400 S0J, SOP [ ECL
iMx4 20 — Motorola MCM6249 32 400 SOJ [
20 — Micron MT5C1M4A1 32 400 SOJ
20 —_ Micron MT5C1M4B2 32 400 S0J, TSOP [
20 — Micron MT5LC1M4C3 32 400 soJ
20 —_ Micron MT5LC1M4D4 32 400 S0J, TSOP 0
20 — NEC uPD434004 32/36 400 S0J [
25 —_ Hitachi HM624100 32 400 SOJ, TSOP 11 [
25 —_ Fujitsu MB82B206 36 400 SOJ 0
25 -_ Motorola MCM6249 32 400 SoJ 0
25 — Micron MT5C1M4A1 32 400 SOJ
25 - Micron MT5C1M4B2 32 400 80J, TSOP [
25 — Micron MT5LC1M4C3 32 400 SOJ
25 — Micron MT5LC1M4D4 32 400 S0J, TSOP 0
25 — NEC uPD434004 32/36 400 SOJ [
30 _ Motorola MCM6249 32 400 SOJ 0
30 —_ Hitachi HM624100 32 400 SOJ, TSOP I 0
35 — Motorola MCM6249 32 400 S0J 0
35 —_ Hitachi HM624100 32 400 0
35 — Fujitsu MB82B206 36 400 SOJ 0
35 _ Micron MT5C1M4A1 32 400 SOJ
35 _ Micron MT5C1M4B2 32 400 S0J, TSOP ¢
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Config- Access | Cycle Part No. Width Revol. Syn- Output | Special
Density uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chronous | Latches | Enable | Function
35 —_ Micron MT5LC1M4C3 32 400 SsOJ
35 —_ Micron MTSLC1M4D4 32 400 S0J, TSOP 0
4M x 1 10 — Motorola MCM101520 36 400 S0J, SOP, TAB 0 ECL
12 —_ Motorola MCM101520 36 400 SOJ, SOP, TAB ¢ ECL
15 —_ Motorola MCM101520 36 400 S0J, SOP, TAB ¢ ECL
15 — Fujitsu MBM100C520 32/36 S0J, TSOP [
15 — Fujitsu MBM101C520 32/36 S0OJ, TSOP [
15 —_ Fujitsu MBM10C520 32/36 S0OJ, TSOP 0
2M 32K x 72 —_ 15 Motorola MCM72BA32 SIMM ¢ ¢ [
—_ 16.6 Motorola MCM72BA32 SIMM [ 0 0
64K x 44 12 — Motorola MCM4464 80 SIMM 0
15 —_ Motorola MCM4464 80 SIMM [
17 —_ Motorola MCM4464 80 SIMM [
17-5 —_ Motorola MCM4464SG 80 SIMM [
2M 64K x 32 — 20 Motorola MCM32AB64 12 SIMM 0 0 0
—_ 30 Motorola MCM32AB64 112 SIMM 0 [ [
15 _ Motorola MCM3264A 64 zZIP ¢
15 - Micron MT8S6432Z
15 —_— 16T IDT7MP4036B
20 — Motorola MCM3264A 64 2IP 0
20 — AT&T ATTM3264
20 — Micron MT8S64322
20 —_ IDT IDT7MP4036B
15 — Motorola MCM32A64 128 SIMM 0
20 - Motorola MCM32A64 128 SIMM 0
M 32K x 32 —_ 20 Motorola MCM32AB32 112 SIMM [ 0 0
— 30 Motorola MCM32AB32 12 SIMM [ 0 [
64K x 18 12 — Motorola MCM67A618 52 PLCC [ [
15 ot Motorola MCM67A618 52 PLCC [ ]
20 — Motorola MCM67A618 52 PLCC [ 4
9 15 Motorola MCM67B618 52 PLCC ¢ 0 [
10 12,5 Cypress CY7C1031
9 15 1C Works ICW73B596
12 20 Motorola MCM67B618 52 PLCC ¢ 0 0
12 15 Cypress CY7C1031
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Config- Access | Cycle : Part No. Width Revol. Syn- Output | Special -
Density uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chronous | Latches | Enable | Function

12 20 1C Works ICW73B596
18 25 Motorola MCM67B618 52 PLCC ¢ ¢ [
14 20 Cypress CY7C1031
7 125 Motorola MCM67C618 52 PLCC ¢ 0 4
9 15 Motorola MCM67C618 52 PLCC ¢ [ 0
9 15 Motorola MCM67H618 52 PLCC ¢ [ [
12 20 Motorola MCM67H618 52 PLCC [ 0 0
18 25 Motorola MCM67H618 52 PLCC 4 [ 0
7 125 Motorola MCM67J618 52 PLCC ¢ 0 [
9 15 Motorola MCMé67J618 52 PLCC 0 [ 0
9 125 Motorola MCM67M618 52 PLCC ¢ ¢ ¢
11 15 Motorola MCM67M618 52 PLCC 0 0 0
10 15 Cypress CY7C1032
14 20 Motorola MCM67M618 52 PLCC < [ 0
19 25 Motorola MCM67M618 52 PLCC 0 [ 0
12 —_ Motorola MCM67W618 52 PLCC 0
15 — Motorola MCM67W618 52 PLCC 0
20 _ Motorola MCM67W618 52 PLCC [
20 —_ Sharp LH521028 52

128K x 8 20 — Motorola MCM6226A 32 400 SOJ [
20 — AT&T ATT7C109J
20 _ IDT IDT711024S
20 —_ Micron MT5C1008DJ
20 — NEC 1wPD431008
20 —_ Sharp LH521007K
20 — Sony CXK581120J
20 — Samsung KM681001
25 — Motorola MCM6226A 32 400 SOJ 0
25 — AT&T ATT7C109J
25 . Cypress CY7C109
25 - DT IDT711024S
25 — Micron MT5C1008DJ
25 — Samsung KM681001
25 — Sharp LH521007K
35 —_ Motorola MCM6226A 32 400 s0J [
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Config- Access | Cycle Part No. Width Revol. Syn- Output | Special
Density uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chronous | Latches | Enable | Function

35 —_ Cypress CY7C109
35 —_ Micron MT5C1008DJ
35 - Samsung KM681001
35 — Sharp LH521007K
35 —-_ Sony CXK581020SJ
45 —_ Motorola MCM6226A 32 400 SOJ [
45 - Cypress CY7C109
45 — Micron MT5C1008DJ
45 —_ Sony CXK581020S8J
15 ot Motorola MCM6226B 32 300/400 SOJ [
15 —_— AT&T ATT7CC108
15 — Quality . Q$812880
17 —_ Motorola MCM6226B 32 300/400 SOJ ¢
20 -_— Motorola MCM6226B 32 300/400 SOoJ [
20 - Quality Q5812880
25 —_ Motorola MCM62268 32 300/400 soJ 0
25 —_ Quality QS812880
35 —_ Motorola MCM6226B 32 300/400 SOJ ¢
8 — Motorola MCM6726A 32 400 SOJ 0
10 —_ Motorola MCM6726 32 400 SoJ 0
10 —_ Motorola MCM6726A 32 400 SOJ ¢
10 -_ IDT IDT71B124
10 —_ Samsung KM68B1002
12 _ Motorola MCM6726 32 400 SOJ 0
12 — Motorola MCM6726A 32 400 SOoJ [
12 - IDT IDT718124
15 — Motorola MCM6726 32 400 soJ [ [
15 - Motorola MCM6726A 32 400 SoJ [ 0
15 — IDT IDT71B124

128K x 9 16 — Motorola MCM67D709 52 PLCC 0 [ [
20 - Motorola MCM67D709 52 PLCC 0 [ [
5 10 Motorola MCM67Q709 [ [
6 12 Motorola MCM67Q709 0 0

256K x 4 20 —_ Motorola MCM6229A 28 400 SOoJ [
20 — AT&T ATT7C106J
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Density uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chronous | Latches | Enable | Function
20 — Hitachi HM624256AJ
20 — IDT IDT71028S
20 — Micron MT5C1008DJ
20 - Samsung KM641001
20 —_ Sharp LH521002
20 — NEC p431004
25 — Motorola MCM6229A 28 400 SoJ 0
25 — AT&T ATT7C106J
25 - Cypress CY7C106
25 — Fujitsu MB82B005
25 — IDT IDT71028S
25 — Micron MT5C1005DJ
25 — Mitsubishi M5M51004P
25 . NEC né31004
25 — Samsung KM641001
25 — Sharp LH521002K
35 - Motorola MCM6229A 28 400 SOoJ [
35 _ Cypress CY7C106
35 — Fujitsu MB82B005
35 — Micron MT5C1005DJ
35 — Mitsubishi M5M51004P
35 . NEC 431004
35 -— Samsung KM641001
35 — Sharp LH521002K
45 — Motorola MCM6229A 28 400 SOJ 0
45 — Cypress CY7C106
45 — Micron MT5C1005DJ
45 — Mitsubishi M5M51004P
15 — Motorola MCM62298 28 300/400 SoJ 4
17 — Motorola MCMe62298 28 300/400 SOJ [
20 — Motorola MCM6229B 28 300/400 soJ 4
25 — Motorola MCM6229B 28 300/400 SoJ 0
35 — Motorola MCM6229B 28 300/400 SoJ [
8 — Motorola MCM6728A 28 400 SOoJ 4
10 — Motorola MCM6728 28 400 SOJ 4
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Config- Access | Cycle Part No. Width Revol. Syn- Output | Special
Density uration (ns) (ns) Supplier Number Pins (mits) Package Pinout | chronous | Latches | Enable | Function

10 - Motorola MCM6728A 28 400 soJ 4
10 - Samsung KM64B1002
12 — Motorola MCM6728 28" 400 soJ
12 — Motorola MCM6728A 28 400 SOJ
12 - Samsung KM64B1002
12 —_ Toshiba TC55B4256P
15 — Motorola MCM6728 28 400 SOJ
15 - Motorola MCM6728A 28 400 soJ
15 — IDT IDT71BB028
15 — Toshiba TC55B4256P
8 — Motorola MCM6729A 32 400 soJ [ 0
10 —_ Motorola MCM6729 32 400 [S{oX] [ 0
10 — Motorola MCM6729A 32 400 SOJ 4
10 - Samsung KM64B1003
12 —_ Motorola MCM6729 32 400 SOJ [ [
12 - Motorola MCM6729A 32 400 SOJ 0 0
12 — Samsung KM64B1003
12 -_ Toshiba TC55B4257P
15 - Motorola MCM6729 32 400 SOJ 0 0
15 - Motorola MCM6729A 32 400 SOJ 0 4
15 - IDT IDT71B028
- 12 Motorola MCM67F804 32 400 soJ [ 0 0 4
— 15 Motorola MCM67F804 32 400 SoJ 0 [ [ [
6 10 Motorola MCM67P804 32 400 SOJ [ [ 0
7 12 Motorola MCM67P804 32 400 soJ 0 0 0
5 10 Motorola MCM67Q804 36 400 soJ [ [ [
6 12 Motorola MCM67Q804 36 400 SOJ 0 [ 0

iMx1 20 — Motorola MCM6227A 28 400 SOJ
20 —_— AT&T ATT7C107J
20 — Hitachi HM621100A
20 - Micron MT5C1001DJ
20 — NEC 1431001
20 - Samsung KM611001
25 - Motorola MCM6227A 28 400 SOJ
25 — AT&T ATT7C107J
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Config- Access | Cycle Part No. Width Revol. Syn- Output | Special
Density uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chronous | Latches | Enable | Function

25 —_ Cypress CY7C107
25 — Fujitsu MB82B001
25 — Hitachi HM621100A
25 — Micron MT5C1001DJ
25 — NEC p431001
25 — Samsung KM611001 -
35 - Motorola MCM6227A 28 400 SOJ
35 — Cypress CY7C107
35 — Fujitsu MB82B001
35 —_ Hitachi HM621100A
35 - Micron MT5C1001DJ
35 — NEC 1431001
35 — Samsung KM611001
45 —_ Motorola MCM6227A 28 400 SoJ
45 —_ Cypress CY7CG107
45 — Micron MT5C1001DJ
15 —_ Motorola MCM6227B 28 300/400 SOJ
17 — Motorola MCM62278 28 300/400 SOJ
20 _ Motorola MCMe62278 28 300/400 SOJ
25 — Motorola MCM62278 28 300/400 SOJ
35 — Motorola MCM62278 28 300/400 SOJ

512K 32K x 18 12 — Motorola MCM67A518 52 PLCC 4 0
15 — Motorola MCM67A518 52 PLCC 4 0
20 — Motorola MCM67A518 52 PLCC [ [
9 15 Motorola MCM67B518 52 PLCC 0 0 0
10 125 Cypress CY7C175
9 15 IC Works ICW73B586
12 20 Motorola MCM678518 52 PLCC [ 0 0
12 15 Cypress CY7C175
12 20 IC Works ICW73B586
18 25 Motorola MCM67B518 52 PLCC ¢ 0 0
14 20 Cypress CY7C175
7 12.5 Motorola MCM67C518 52 PLCC 0 0
9 15 Motorola MCM67C518 52 PLCC 0 0
9 15 Motorola MCM67H518 52 PLCC 4 0
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Config- Access | Cycle Part No. Width Revol. Syn- Output | Special

Density uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chronous Enable | Function
12 20 Motorola MCM67H518 52 PLCC [ [ 0
18 25 Motorola MCM67H518 52 PLCC o [ 0
7 125 Motorola MCM67J518 52 PLCC [ [ [
9 15 Motorola MCM67J518 52 PLCC [ 0 [4
9 12.5 Motorola MCM67M518 52 PLCC [ [ [
1" 15 Motorola MCM67M518 52 pLCC [ [ 0
14 20 Motorola MCM67M518 52 PLCC 0 0 ¢
19 25 Motorola MCM67M518 52 PLCC 0 [ 0
12 — Motorola MCM67W518 52 PLCC 0
15 - Motorola MCM67W518 52 PLCC [
20 — Motorola MCM67W518 52 PLCC 0

256K 16K x 16 15 — Motorola MCM62990A 52 PLCC 0 [ [ [
15 — Micron MT58C1616EJ
20 - Motorola MCM62990A 52 PLCC ¢ 4 [
20 — Micron MT58C1616EJ
25 — Motorola MCM62990A 52 PLCC 0 0 0
25 — Micron MT58C1616EJ
15 - Motorola MCM62995A 52 PLCC [ [
15 — Micron MT5C2516EJ
20 — Motorola MCM62995A 52 PLCC 0 [
20 — Micron MT5C2516EJ
25 — Motorola MCM62995A 52 PLCC 0 0
25 _ Micron MT5C2516EJ
15 — Motorola MCM62996 52 PLCC 0
20 —_ Motorola MCM62996 52 PLCC ¢
25 — Motorola MCM62996 52 PLCC [

32K x 9 15 - Motorola MCM6205C 32 300 SOJ [

15 —_ Motorola MCM6205D 32 300 soJ [
15 - Micron MT5C2889
15 — Mitsubishi M5M5279
15 — NEC 43259
15 —_ Sony CXK59288
17 — Motorola MCM6205C 32 300 SOJ 0
17 - Motorola MCM6205D 32 300 SoJ [
17 — Micron MT5C2889

3aiND HOLO0313s
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Config- Access | Cycle Part No. Width Revol. Syn- Output | Special
Density uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chronous | Latches | Enable | Function
17 —_ Sony CXK59288
17 — Toshiba TC55329
20 — Motorola MCM6205C 32 300 soJ 0
20 — Motorola MCM6205D 32 300 SOJ [
20 — IDT IDT71259
20 — Micron MT5C2889
20 — Mitsubishi M5M5279
20 — NEC u43259
20 — Sony CXK59288
20 — Toshiba . TC55329
25 — Motorola MCM6205C 32 300 SOJ o
25 —_ Motorola MCM6205D 32 300 SoJ [
25 — Fuijitsu MB8299
25 — DT IDT71259
25 — Micron MT5C2889
25 — Mitsubishi M5M5279
25 — NEC 143259
25 - Sony CXK59288
25 - Toshiba TC55329
35 — Motorola MCM6205C 32 300 {oX} 0
35 — Motorola MCM6205D 32 300 sOJ ¢
35 — Fujitsu MB8299
35 — IDT IDT71259
35 _ Mitsubishi M5M5279
35 — Toshiba TC55329
10 — Motorola MCM6705A 32 300 SOJ
10 — Mitsubishi M5M52B79P
10 —_ IDT IDT71B259
10 — Toshiba TC55B329P
10 — Samsung KM69B257A
12 — Motorola MCM6705A 32 300 soJ
12 — Mitsubishi M5M52B79P
12 —_ IDT IDT71B259
12 —_ Toshiba TC55B329P
12 — Samsung KM69B257A
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Config- Access | Cycle Part No. Width Revol. Syn- Output | Special

Density uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chronous | Latches | Enable | Function
15 - Motorola MCM62110 52 PLCC ¢ 0 4 0
17 - Motorola MCMe62110 52 PLCC 0 [ [ [
20 — Motorola MCM62110 52 PLCC [ 0 [ 0
1 15 Motorola MCM62486A 44 PLCC 0 0 4
1 15 Cypress CY7B173A
10 15 IC Works ICW798586
" 15 IDT IDT71B590S
12 20 Motorola MCM62486A 44 PLCC [ [ 0
12 20 Cypress CY7B173A
12 20 IC Works ICW79B586
14 20 Motorola MCM62486A 44 PLCC [ 4
19 25 Motorola MCM62486A 44 PLCC 0 0
19 25 SGS-Thomson MK62486Q19
24 30 Motorola MCM62486A 44 pPLCC [ [ ¢
25 30 SGS-Thomson MK62486Q25
11 15 Motorola MCM62486B 44 PLCC [ [ 0
" 15 Cypress CY7B173A
10 15 1C Works ICW79B586
1 15 IoT IDT71B590S
12 20 Motorola MCM62486B 44 PLCC [ [ ¢
12 20 Cypress CY7B173A
12 20 IC Works ICW79B586
14 20 Motorola MCM62486B 44 PLCC ¢ 4
19 25 Motorola MCM62486B 44 PLCC [ [
19 25 SGS-Thomson MK62486Q19
24 30 Motorola MCM62486B 44 PLCC ¢ [ ¢
25 30 SGS-Thomson MK62486Q25
1 15 Motorola MCM62940A 44 PLCC [ 0 0
12 20 Motorola MCM62940A 44 PLCC ¢ [ 0
14 20 Motorola MCM62940A 44 PLCC [ 0 [
19 25 Motorola MCM62940A 44 PLCC 0 [ [
19 25 SGS-Thomson MK62940Q19
24 30 Motorola MCM62940A 44 PLCC [ 0 0
25 30 SGS-Thomson MK62940Q25
11 15 Motorola MCM629408 44 PLCC 4 4 [

34inD HOLO313s
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12 20 Motorola MCM629408 44 PLCC ¢ 0 ¢
14 2 Motorola MCM62940B 44 PLCC [ 0 ¢
19 25 Motorola MCM629408 44 PLCC ¢ [ [
19 25 SGS-Thomson MK62940Q19
24 30 Motorola MCM62940B 44 PLCC [ 0 [
25 30 SGS-Thomson MK62940Q25

32K x 8 15 —_ Motorola MCM6206C 28 300 PDIP, SOJ 0
15 - Motorola MCM6206D 28 300 PDIP, SOJ 0
15 —_ AT&T ATT7C199
15 —_ Hitachi HM62832
15 — DT IDT71256
15 — Micron MT5C2568
15 - Mitsubishi M5M5278
15 _ NEC n43258A
15 — Paradigm PDM51256
15 —_ Quality QS83280
15 — Samsung KM682578
15 —_ Sharp LH52258A
15 - Sony CXK58258A
17 —_ Motorola MCM6206D 28 300 PDIP, SOJ [
17 —_ 10T IDT71256
17 —_ Toshiba TC55328P
20 — Motorola MCM6206C 28 300 PDIP, SOJ [
20 — Motorola MCM6206D 28 300 PDIP, SOJ 0
20 —_ AT&T ATT7C199
20 —_ Hitachi HM62832
20 —_ DT IDT71256
20 — Micron MT5C2568
20 — Mitsubishi M5M5278
20 — NEC u43258A
20 —_ Paradigm PDM51256
20 - Performance P4C1256
20 — Quality QS83280
20 —_ Samsung KM68257B
20 — Sharp LH52258
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Config- Access | Cycle Part No. Width Revol. Syn- Output | Special
Density uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chronous | Latches | Enable | Function
20 — Sony CXK58258
20 — Toshiba TC55328
25 — Motorola MCM6206C 28 300 PDIP, SOJ [
25 — Motorola MCM6206D 28 300 PDIP, SOJ 0
25 — AT&T ATT7C199
25 —_ Cypress CY7C199
25 —_ Fujitsu MB8298
25 — Hitachi HM62832
25 — IDT IDT71256
25 - Micron MT5C2568
25 —_ Mitsubishi M5M5278
25 — NEC 143258
25 — Paradigm PDM51256
25 — Performance P4C1256
25 — Quality QS83280
25 —_ Samsung KM68257
25 — Sharp LH52253
25 —_ Sony CXK58258
25 —_ Toshiba TC55328
35 — Motorola MCM6206C 28 300 PDIP, SOJ 4
35 —_ Motorola MCM6206D 28 300 PDIP, SOJ ¢
35 . Cypress CY7C199
35 — Fujitsu MB8298
35 —_ IDT IDT71256
35 _— Micron MT5C2568
35 —_ Mitsubishi M5M5278P
35 — NEC n43258
35 - Sharp LH52258
35 — Sony CXK58258
35 — Toshiba TC55328
25 — Motorola MCM62V06D 28 300 PDIP, SOJ
25 — Mitsubishi M5M5278FP
35 - Motoroia MCM62V06D 28 300 PDIP, SOJ
35 —_— Mitsubishi M5M5278FP '
8 — Motorola MCM6706A 28 300 S0OJ 4

34aInD Ho1d373s
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Config- Access | Cycle Part No. Width Revol. Syn- Output | Special
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8 — Samsung KM68B257A
10 — Motorola MCM6706A 28 300 SOJ [
10 — Samsung KM68B257A
10 — Toshiba TC55B328
10 —_ Mitsubishi M5M52B78
10 —_ IDT IDT71B256
10 —_ Hitachi HM67832
12 — Motorola MCM6706A 28 300 SOJ 0
12 —_ Samsung KM68B257A
12 — Toshiba TC55B328
12 — Mitsubishi M5M52B78
12 —_ IDT IDT71B256
12 — Hitachi HM67832
12 —_ Cypress CY7B199
6 — Motorola MCM6706R 32 300 SoJ [
7 — Motorola MCM6706R 32 300 SOJ [
8 — Motorola MCM6706R 32 300 SOJ 0
8 - Mitsubishi M5M52B88
64K x 4 15 - Motorola MCM6208C 24 300 PDIP, SOJ
15 — AT&T ATT7C194
15 — Micron MT5C2564
15 — Mitsubishi M5M5258
15 —_ NEC 1432548
15 — Paradigm PDM41258
15 - Quality QS86440
15 — Sharp LH52252
20 — Motorola MCM6208C 24 300 PDIP, SOJ
20 - AT&T ATT7C194
20 —_ Micron MT5C2564
20 —_ Mitsubishi M5M5258
20 —_ NEC 432548
20 —_ Paradigm PDM41258
20 — Performance P4C1258
20 — Quality QS86440
20 — Sharp LH52252
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Config- Access | Cycle Part No. Width Revol. Syn- Output | Special
Density uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chronous | Latches | Enable | Function
20 - Toshiba TC55464
25 — Motorola MCM6208C 24 300 PDIP, SOJ
25 —_ AT&T ATT7C194
25 — Cypress CY7C194
25 — Fuijitsu MB81C84A
25 — Hitachi HM6208
25 — Micron MT5C2564
25 — SGS-Thompson IMS1820D3
25 —_ Mitsubishi M5M5258
25 - NEC p43254B
25 — Paradigm PDM41258
25 — Performance P4C1258
25 — Samsung KM64257A
25 — Sharp LH52252
25 —_ Toshiba TC55464
15 - Motorola MCM6209C 28 300 PDIP, SOJ 0
15 — AT&T ATT7C196
15 — IDT IDT61298
15 — Micron MT5C2565
15 -_ Mitsubishi M5M5259
15 — NEC n43253
15 — Paradigm PDM41259
15 — Quality QS86446
15 — Sharp LH52253
15 - Samsung KM64258B
20 — Motorola MCM6209C 28 300 PDIP, SOJ 0
20 — AT&T ATT7C196
20 — IDT IDT61298
20 — Micron MT5C2565
20 - Mitsubishi M5M5259
20 — NEC 1432538
20 — Paradigm PDM41259
20 — Performance P4C1298
20 — Quality QS86446
20 — Samsung KM64258B

3ain9 HoLo313s
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20 — Sharp LH52253
20 —_ Toshiba TC55465
25 —_ Motorola MCM6209C 28 300 PDIP, SOJ 0
25 —_ AT&T ATT7C196
25 - Cypress CY7C195
25 —_ 10T IDT61298
25 —_ Micron MT5C2565
25 — Mitsubishi MSM5259
25 — NEC 143253
25 —_ Paradigm PDM41259
25 _ Performance P4C1298
25 — Quality QS86446
25 — Samsung KM64258B
25 _ Sharp LH52253
25 — Toshiba TC55465
8 —_ Motorola MCM6708A 24 300 SoJ
10 —_ Motorola MCM6708A 24 300 SOJ
10 — Toshiba TC55B464
10 —_ Hitachi HM6708SH
12 _ Motorola MCM6708A 24 300 SoJ
12 — Cypress CY7B194
12 —_ Hitachi HM6708SH
12 —_ Toshiba TC55B464
8 - Motorola MCM6709A 28 300 SOJ
8 _ Samsung KM64B258A
10 —_ Motorola MCM6709A 28 300 SoJ
10 — Samsung KM64B258A
10 —_ Toshiba TC55B465
10 —_ IDT IDT61B298
10 — Hitachi HM6709SH
12 — Motorola MCM6709A 28 300 S0J
12 —_ Samsung KM64B258A
12 —_ Toshiba TC55B465
12 —_ IDT IDT61B298
12 —_ Hitachi HM6709SH
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Config- Access | Cycle Part No. Width Revol. Syn- Output | Special
Density uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chronous Enable | Function
12 — Cypress CY7B8194
6 —_ Motorola MCM6709R 28 300 SOJ 0 0
7 —_ Motorola MCM6709R 28 300 SoJ 0 0
8 —_ Motorola MCM6709R 28 300 SoJ [ ¢
15 —_ Motorola MCM62980 28 300 SoJ 0 [
20 — Motorola MCM62980 28 300 SOJ [ [
15 —_ Motorola MCM62981 32 300 soJ
20 —_ Motorola MCM62981 32 300 SOJ
192K 8Kx24 20 _— Motorola MCM56824A 52 PLCC 0 ¢
20 — Motorola MCM56824AZP 86 OMPAC [ 0
25 —_ Motorola MCM56824A 52 PLCC ¢ [
25 — Motorola MCM56824AZP 86 OMPAC 0 0
35 —_ Motorola MCM56824A 52 PLCC 0 0
35 —_ Motorola MCMS56824 AZP 86 OMPAC ¢ [
128K 8Kx 16 12 20 Motorola MCM62T316 44 PLCC ¢ [
64K 8Kx9 12 _— Motorola MCM6265C 28 300 PDIP, SOJ 0
15 — Motorola MCM6265C 28 300 PDIP, SOJ 0
15 — IDT IDT7169S
15 —_ Mitsubishi M5M5179
15 — NEC u4369
15 — SGS-Thompson IMS1695
15 — Sony CXK5972
15 — Toshiba TC5589
20 —_ Motorola MCM6265C 28 300 PDIP, SOJ 0
20 —_ Mitsubishi M5M5179
20 — NEC 14369
20 —_ Performance P4C163
20 - SGS-Thompson IMS1695
20 — Sony CXK5972
20 -_ Toshiba TC5589
25 —_ Motorola MCM6265C 28 300 PDIP, SOJ [
25 — IDT IDT7169S
25 —_ Mitsubishi M5M5179
25 — Sony CXK5972
25 — Toshiba TC5589

3aiND HO103713S
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35 —_ Motorola MCM6265C 28. 300 PDIP, SOJ [
35 — Fujitsu MB81C79
35 - IDT IDT7169S
35 — Mitsubishi M5M5179
35 — Sony CXK5972
35 —_ Toshiba TC5589

8Kx8 12 _— Motorola MCM6264C 28 300 PDIP, SOJ 0
12 — AT&T ATT7C185
12 - Micron MT5C6408
12 — Samsung KM6865
12 —_ Toshiba TC5588
15 —_ Motorola MCM6264C 28 300 PDIP, SOJ [
15 —_ AT&T ATT7C185
15 _ Cypress CY7C185
15 _ IDT IDT7164S
15 _ Micron MT5C6408
15 — Mitsubishi M5M5178
15 — NEC n4368
15 — Performance P4aC164
15 -_ Samsung KM6865
15 — SGS-Thompson IMS1635
15 —_ Toshiba TC5588
20 — Motorola MCM6264C 28 300 PDIP, SOJ 4
20 — AT&T ATT7C185
20 — Cypress CY7C185
20 —_ IDT IDT7164
20 — Micron MT5C6408
20 _ Mitsubishi M5M5178
20 - NEC 4368
20 — Performance P4C164
20 — Samsung KM6865
20 — SGS-Thompson IMS1635
20 _ Sony CXK5863
20 — Toshiba TC5588
25 —_ Motorola MCM6264C 28 300 PDIP, SOJ 0




V1va WYHS 1SVH YIOHOLOW

Config- Access | Cycle Part No. Width Revol. Syn- Output | Special
Density uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chronous | Latches | Enable | Function
25 - AT&T ATT7C185
25 — Cypress CY7C185
25 — IDT IDT7164
25 — Micron MT5C6408
25 _ Mitsubishi M5M5178
25 —_ Performance P4C164
25 — Samsung KM6865
25 — SGS-Thompson IMS1635
25 — Sony CXK5863
25 — Toshiba TC5588
35 — Motorola MCM6264C 28 300 PDIP, SOJ 0
35 — Fujitsu MB81C78
35 — IDT IDT7164
35 _— Micron MT5C6408
35 —_ Mitsubishi M5M5178
35 — Sony CXK5863
35 — Toshiba TC5588
- - Motorola MCM62X308 28 300 soJ 4 4
—_ - Motorola MCM62Y308 32 300 SOJ 0 0
16K x4 10 —_ Motorola MCM6288C 22 300 PDIP
10 — AT&T ATT7C164
10 —_ Micron MT5C6404
10 — Quality QS8888A
12 — Motorola MCM6288C 22 300 PDIP
12 — AT&T ATT7C164
12 — Cypress CY7C164
12 — Micron MT5C6404
12 — NEC §43628
12 —_ Performance P4cC188
12 - Quality QS8888A
12 - Samsung KMe6465B
15 — Motorola MCM6288C 22 300 PDIP
15 — AT&T ATT7C164
15 — Cypress CY7C164
15 —_ Fujitsu MB81C74

3aiND HO12313S

le-1




(443

3aIND HOL0313S

V.ivad WvHS 1SV4 VIOHOLONW

Config- Access | Cycle Part No. Width Revol. Syn- Output | Special
Density uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chr Enable | Functi

15 — IDT IDT7188S

15 — Micron MT5C6404

15 — Mitsubishi M5M5188

15 - NEC 143628

15 - Performance P4C188

15 - Quality QS8888A

15 — Samsung KM6465B

15 — SGS-Thompson IMS1625

15 — Sony CXK5466

15 — Toshiba TC55416

20 —_ Motorola MCM6288C 22 300 PDIP
20 — AT&T ATT7C164

20 — Cypress CY7C164

20 - Fujitsu MB81C74

20 - IDT IDT7188S

20 - Micron MT5C6404

20 — Mitsubishi M5M5188

20 — NEC 143628

20 — Performance P4C188

20 — Quality Qs88ss

20 —_ Samsung KM6465

20 —_ SGS-Thompson IMS1625

20 - Sony CXK5466

20 — Toshiba TC55416

25 —_ Motorola MCM6288C 22 300 PDIP
25 — AT&T ATT7C164

25 - Cypress CY7C164

25 — Fujitsu MB81C74

25 — Hitachi HM6288H

25 — DT IDT7188S

25 — Micron MT5C6404

25 —_ Mitsubishi M5M5188

25 — Performance P4C188

25 — Quality Qsssss

25 —_ Samsung KM6465




V1vad WYHS LSvd VIOHOLOW

Config- Access | Cycle Part No. Width Revol. Syn- Output | Special
Density uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chronous | Latches | Enable | Function

25 — SGS-Thompson IMS1625
25 — Sony CXK5464
25 — Toshiba TC55416
35 —_ Motorola . MCM6288C 22 300 PDIP
35 —_ Fujitsu MB81C74
35 — Hitachi HM6288H
35 —_ 1DT IDT7188S
35 - Micron MT5C6404
35 - Mitsubishi M5M5188
35 - Quality QSs8888
35 - Samsung KM6465A
35 - Sony CXK5464
35 — Toshiba i TC55416

64K x 1 12 — Motorola MCM6287B 22/24 300 PDIP, SOJ
12 — AT&T ATT7C187
12 - Micron MT5C6401
12 — NEC 143618
12 — Performance P4C187
15 — Motorola MCM6287B 22/24 300 PDIP, SOJ
15 — AT&T ATT7C187
15 - IDT IDT7187
15 —_ Micron MT5C6401
15 — Mitsubishi M5M5187
15 - NEC n4361B
15 —_ Performance P4c187
15 — SGS-Thompson IMS1605
20 — Motorola MCMe6287B 22/24 300 PDIP, SOJ
20 — AT&T ATT7C187
20 — Cypress CY7C187
20 - IDT IDT7187S
20 — Micron MT5C6401
20 — Mitsubishi M5M5187
20 - NEC p4361B
20 — Performance P4C187
20 — SGS-Thompson IMS1605

3aIND HO12313S

€2l
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34IND HOLO313S

V1va Wvds 1Sv4d V10OHOL10ONW

Config- Access | Cycle Part No. Width Revol. Syn- Output | Special
Density uration (ns) (ns) Supplier Number Pins (mils) Package Pinout | chronous | Latches | Enable | Function
25 — Motorola MCM62878 22/24 300 PDIP, SOJ
25 — AT&T ATT7C187
25 — Cypress CcY7C187
25 — Fujitsu MB81C71A
25 — IDT IDT7187S
25 —_ Micron MT5C6401
25 — Mitsubishi M5M5187
25 — Performance P4C187
25 — Samsung KM6165
25 — SGS-Thompson IMS1605
25 — Sony CXK5164
48K 4K x 12 18 — Motorola MCM62973A 44 PLCC 0 0
20 — Motorola MCM62973A 44 PLCC 0 0 0
4K x 10 30 — Motorola MCM62963A 44 PLCC 0 0




BiCMOS Fast Static RAMs B

TTL /O
MCMBT705A . ..oenenenennennnenneneaneaneenes 2-3
MCMBT0BA ...eueerennrnneaneenernannensennnn 2-9
MCMBT706R ....ouvvennerneennnenneeaneenneannnn 2-15
MCMB70BA/6709A ....vvveennennnrnnennnneannnn 2-21
MCMBTZO0OR ...eonveneenennennrennennnneaneenenn 2-27
MCMB726 «...ereennnenneaneennrnnnnenneanens 2-33
MCMB726A ...eouvenennennenneanerneaeeanennens 2-39
MOMBT728 ..euuvnneenneenneenneenneaneraneeanns 2-45
MCOMB728A ...e.eevenenenenennnnanennnenanenens 2-51
MOMBT729 ...vvenneinnernneennennneaneanneennss 2-57
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MOTOROLA
m SEMICONDUCTOR

TECHNICAL DATA
32K x 9 Bit Static Random
Access Memory
J PACKAGE
The MCM6705A is a 294,912 bit static random access memory organized as 32,768 300 MIL SOJ
words of 9 bits, fabricated using high performance silicon-gate BiICMOS technology. CASE 857
Static design eliminates the need for extemal clocks or timing strobes.
Output enable (G) is a special control feature that provides increased system flexi-
bility and eliminates bus contention problems.
The MCM6705A is available in a 300 mil, 32 lead surface-mount SOJ package. PIN ASSIGNMENT
« Single 5.0 V + 10% Power Supply NC(] 1o 32 1 Vee
e Fully Static — No Clock or Timing Strobes Necessary Ned 2 31 [1 A14
» All Inputs and Outputs Are TTL Compatible e 3 b E2
e Three State Outputs a7 W
o Fast Access Times: MCM6705A-10 = 10 ns Q4 2l
MCM6705A-12 = 12 ns A6l s 28 ] A13
A5l 6 27 1 A9
A4 A10
BLOCK DIAGRAM 07 % |
A3 8 25 {1 Al
A—k A2f] 9 24 1G
A Al 10 23 1 A2
A:@ Al 1 »[E
A== row | o | MEMORYMATRIX Daof] 12 21 {1 DG8
A—D3— pecoota| ° (256 ROWS Qi 13 20f1 D07
128 x 9 COLUMNS)
A—L}: pa20 14 19 [1 DS
A— o pa3ll 15 18 [1 DQS
A—k vssl 16 17 [] DQ4
| ]
DQQ ———4 COLUMN 11O .
. INPUT COLUMN DECODER U
. s| DatA PIN NAMES
L
CONTROL AO—AT4 ..o, Address
pos k'— Woeoeeieeinn, .. Write Enable
A A A A A A A g, E2 ........... ... Chip Enable
[ Output Enable
3 DQO-DQ@8........ Data Input/Output
r:l ': 3 >- VEC cvvrevnnnns +5 V Power Supply
[ VGG tovvrmreniinniiniiennns Ground
W q } NC ....oovviiiinnn, No Connection
= —<—
MOTOROLA FAST SRAM DATA MCM6705A
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TRUTH TABLE (X = Don’t Care)

ET|E2|G | W Mode Vce Current | Output Cycle
H|X|X]|X Not Selected IsB1. IsB2 High-Z -
XL XX Not Selected IsB1, IsB2 High-Z —_

L | H | H | H | OutputDisabled ICCA High-Z —
LIH|]L]|H Read Icca Dout Read Cycle
LIH]|X]|L Write Icca High-Z | Write Cycle

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit
Power Supply Voltage vVce -05t0+7.0 Vv
Voltage Relative to Vgg for Any Pin Vin.Vout |-0.5toVcc+05| V

ExceptVco

Output Current lout +30 mA
Power Dissipation Pp 2.0 w
Temperature Under Bias Thias -10to+85 °C
Operating Temperature TA Oto+70 °C
Storage Temperature — Plastic Tstg -55t0+ 125 °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
thatnormal precautions be taken to avoid app!i-
cation of any voltage higher than maximum
rated voltages to this high-impedance circuit.

This BICMOS 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 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 55 v
Input High Voltage ViH 2.2 - Vgg +0.3* v
Input Low Voltage A -0.5"" - 0.8 \

*V|H (max) = Vg + 0.3 V dc; ViH (max) = Vo + 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 Vi) lkg(1) —_ +1.0 MA
Output Leakage Current (ET = V) or E2 = V)_or G = V|, Vout = 0 to Vco) Iikg(0) — +1.0 pA
Output High Voltage (IoH = — 4.0 mA) VoH 24 — Vv
Output Low Voltage (oL = + 8.0 mA) VoL - 04 \"

POWER SUPPLY CURRENTS

Parameter Symbol MCM6705A-10 | MCM6705A-12 | Unit

AC Active Supply Current (Igyt = 0 mA, Vo = max, f = fmax) Icca 195 185 mA

AC Standby Current (ET = Vi or E2 = V||, Vog = max, f = fmax) IsB1 125 120 mA

CMOS Standby Current (VGG = max, f=0MHz, ET 2 Vgg-0.2V, IsB2 55 55 mA
orE2<Vgg +0.2V,VjssVgs+02VorzVgc-0.2V)

MCM6705A
2-4
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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 nput Capacitance Cin 5 pF
Control Pin Input Capacitance (ET, E2, G, W) Cin 6 pF
I/O Capacitance Cyo 8 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 E
Input Pulse LeVvels ........ovviiiiiinninenennns Oto3.0V OutputLoad ..... e e e ey See Figure 1A
Input Rise/Fall TIMe ....vveiuirnininreiniiiiirnsarnonns 2ns
READ CYCLE (See Notes 1, 2, and 3)
Symbol MCM6705A-10 MCM6705A-12
Parameter Standard | Alternate Min Max Min Max Unit | Notes
Read Cycle Time tavav tRC 10 - 12 — ns 4
Address Access Time tavav tAA - 10 - 12 ns
Chip Enable Access Time teLqv tacs —_ 10 —_ 12 ns
Output Enable Access Time tcLav toE — 5 — 6 ns
Output Hold from Address Change taxax toH 3 — 3 -_ ns
Chip Enable Low to Output Active tELQX tz 1 —_ 1 - ns (567
Chip Enable High to Output High-Z tEHQZ tHz 0 6 0 7 ns (56,7
Output Enable Low to Output Active taLax tz 0 . 0 — ns |586,7
Output Enable High to Output High-Z tGHQZ tHz 0 5 0 6 ns |5,67

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.
3. ET is represented by E in this table. E2 would require a transition opposite of ET.
4. All read cycle timing is referenced from the last valid address to the first transitioning address.
5. At any given voltage and temperature, tgHQz max < tgLqx 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 (ET = V), E2 = V), G = V|.).
. Addresses valid prior to or coincident with E going low.

CEN®

AC TEST LOADS TIMING LIMITS

The table of timing values shows either a
8V 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
5pF since the system must supply at least that
(INCLUDING much time (even though most devices do not
SCOPE AND JIG)  requireit). Onthe other hand, responsas 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.

NOTE: For information on output |-V characteristics, see Chapter 8, Section 1.

MOTOROLA FAST SRAM DATA MCM6705A
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READ CYCLE 1 (See Note 8)

tavav

A(ADDRESS) X

X

taxax

»
Q(DATA OUT) PREVIOUS DATA VALID XX><><><><><><><><><><>< * DATA VALID
1

I tavav
READ CYCLE 2 (See Note 9)
tavav {
A(ADDRESS) >< >k
—_ tELQv
E (CHIP ENABLE) SR 7E oz
1ELQX .
G (OUTPUT ENABLE) X( 7|f \
taLav - eHaz
tGLaX
Q(oATAOU) HGHZ XOXXK pavap
tavav
MCM6705A MOTOROLA FAST SRAM DATA

2-6



WRITE CYCLE 1 (W Controlled, See Notes 1, 2, and 3)

Symbol MCM6705A-10 MCM6705A-12

Parameter Standard | Alternate Min Max Min Max Unit | Notes
Wirite Cycle Time tAVAV twe 10 — 12 — ns 4
Address Setup Time tAvwL tas 0 - 0 - ns
Address Valid to End of Write tAVWH taw 9 — 10 -_ ns
Write Pulse Width tWLWH, twp 9 — 10 — ns

tWLEH

Data Valid to End of Write tDVWH tow 5 — 6 - ns
Data Hold Time tWHDX toH 0 - 0 — ns
Write Low to Data High-Z twLaQz twz 0 5 0 6 ns 56,7
Write High to Output Active twHQX tow 3 - 3 — ns |5,6,7
Write Recovery Time tWHAX twR 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.

. ET is represented by E in this table. E2 would require a transition opposite of E1.
. Al write cycle timings are referenced from the last valid address to the first transitioning address.

. Parameter is sampled and not 100% tested.

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

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

A(ADDRESS)

E (CHIP ENABLE)

W (WRITE ENABLE)

X

tavwL

WRITE CYCLE 1
tavav
tAVWH tWHAX
WLEH i
WLWH

—

]

twHDX

} DVWH

XAXXX

HIGH-Z

twLaz —|‘—’

Q (DATA OUT}

HIGH-Z

tWHQx

MOTOROLA FAST SRAM DATA

MCM6705A
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WRITE CYCLE 2 (E Controlled, See Notes 1, 2, and 3)

Symbol MCM6705A-10 MCM6705A-12
Parameter Standard | Alternate Min Max Min Max Unit | Notes

Wirite Cycle Time tAVAV twe 10 —_ 12 - ns 4
Address Setup Time tAVEL tas 0 —_ 0 - ns

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

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

tELEH

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

Data Hold Time tEHDX tpH 0 - 0 - ns

Write Recovery Time tEHAX twR 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) >< ><
tAVEH ;
ELEH
E (CHIP ENABLE) X‘ 7[
tAVEL ELWH tEHAX
W (WRITE ENABLE) \ 71
} tDVEH 1— tEHDX
D (DATA IN) DATA VALID ><
Q(DATAOUT) HIGH-2

ORDERING INFORMATION
(Order by Full Part Number)

B e i A B
Motorola Memory Prefix Shipping Method (R2 = Tape and Reel, Blank = Rails)

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

Package (J = 300 mil SOJ)

Full Part Numbers — MCM6705AJ10 MCM6705AJ10R2
MCM6705AJ12 MCM6705AJ12R2

MCM6705A MOTOROLA FAST SRAM DATA
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m SEMICONDUCTOR

MOTOROLA
TECHNICAL DATA

32K x 8 Bit Static Random
Access Memory

The MCMB706A 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 strobes.

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

The MCM6706A is available in a 300 mil, 28-lead surface-mount SOJ package.

MCM6706A

J PACKAGE
! 300 MIL SOJ
CASE 810B

e Single 5.0 V + 10% Power Supply PIN ASSIGNMENT
o Fully Static — No Clock or Timing Strobes Necessary
« Al Inputs and Outputs Are TTL Compatible A4l q o 2 [ Vee
¢ Three State Outputs A12(] 2 W
e Fast Access Times: MCM6706A-8 = 8 ns
A7 A1
MCM6706A-10 = 10 ns 0s 2 [I A13
MCM6706A-12 = 12 ns Al 4 251 A8
A5l s 24 A9
A Al
BLOCK DIAGRAM Oe 2
ml 7 2fC
A D Al s 211 510
A—e— Al g 20pE
A—D: A0 10 19 1 DQ7
A_{k o MEMORY MATRIX Daoff 19 18 [1 DQ6
A3 R (256 ROWS 0o [ [ Ds
128 x 8 COLUMNS) 12 17
A—k D2} 13 16 ) DQ4
A—k Vgl 14 15 [1 b3
A3
I |
b0 = COLUMN 10 3 PIN NAMES
H of INPUT COLUMN DECODER U
. . patTA | M ggmmwIimmmT 1t A=A Address Input
*| CONTROL ... Write Enable
DaQ7 4| PSS 1 EG Chip Enable
k' F A N N C PP Output Enable
A AAAAAA DQO-DQ7........ Data Input/Output
VEC v vvveennn +5.0 V Power Supply
E VEG tvvrrrrneiniiiinaninns Ground
W
G —Q_
MOTOROLA FAST SRAM DATA 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 -05t+7.0 v ages or electric fields; however, it is advised

" : y _ that normal precautions be taken to avoid appli-

Vogig:p’:\a)gz’e toVss for Any Pin Vin.Vout | -05toVge+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 —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 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) Vce 4.5 5.0 5.5 \4
Input High Voltage VIH 22 —_ Vee +0.3" \
Input Low Voltage ViL —-0.5** —_ 0.8 A

*ViH (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) =~ 0.5V 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 Vgo) likg(l) — +1.0 pA
Output Leakage Current (E = V|4 or G = V|, Vout = 0 to Vo) likg(O) — +1.0 pA
Output High Voltage (Ioq = — 4.0 mA) VoH 24 — \
Output Low Voltage (lo = + 8.0 mA) VoL — 0.4 v
POWER SUPPLY CURRENTS
Parameter Symbol 6706A-8 6706A-10 6706A-12 Unit
AC Active Supply Current (loyt = 0 mA, VoG = max, f = fmay) IccA 195 185 175 mA
AC Standby Current (E = V|14, Vog = max, f = fmax) st 130 120 115 mA
CMOS Standby Current (Vog = max, f=0MHz, E2Vgg-0.2V, Isp2 50 50 50 mA
VinsVss,orzVgc -0.2V)
MCM6706A MOTOROLA FAST SRAM DATA
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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 ............... 15V Output Timing Measurement Reference Level ............. 1.5V
InputPulseLevels ......ooovveiiiiienieniiinnnennnes 0to3.0V Outputload .....ovvvviiiiiiiniiiiiiiiiiinas See Figure 1A
Input Rise/Fall Time ........coviviiiiiiiiiiiiiiiiiinenns 2ns
READ CYCLE (See Notes 1 and 2)
Symbol MCM6706A-8 | MCM6706A-10 | MCM6706A-12
Parameter Standard | Alternate | Min Max Min Max Min Max | Unit | Notes
Read Cycle Time tAVAV tRC 8 - 10 — 12 —_ ns 3
Address Access Time tavav taA -_ 8 - 10 -_ 12 ns
Chip Enable Access Time teLQv tacs — 8 —_ 10 - 12 ns
Output Enable Access Time taLav toE — 4 — 5 - 6 ns
Output Hold from Address Change taxaQx toH 3 — 3 —_ 3 e ns
Chip Enable Low to Output Active tELax tLz 1 — 1 — 1 — ns |45,6
Chip Enable High to Output High-Z teHQZ tHz 0 45 0 5 0 6 ns | 4,56
Output Enable Low to Output Active taLQX tz 0 - 0 - 0 - ns | 4,56
Qutput Enable High to Output High-Z tcHQZ tHz 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.
3.
4
to device.

. This parameter is sampled and not 100% tested.
. Device is continuously selected (E = Vj, G = V).

®~NOOW;

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

AC TEST LOADS

outPuT—(]

Figure 1A

OUTPUT

255Q

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

480Q

5pF

(INCLUDING

SCOPE AND JIG)

Figure 1B

All read cycle timing is referenced from the last valid address to the first transitioning address.
. Atany given voltage and temperature, tgqz max < tg| qx min, and tgHQZ max < tgLQx min, both for a given device and from 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.

NOTE: For information on output |-V characteristics, see Chapter 8, Section 1.

MOTOROLA FAST SRAM DATA

MCM6706A
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READ CYCLE 1 (See Note 7)

VAV >
A(ADDRESS) )( j(
tAXQX {
aomon p—p— )‘0<><><><><><><><><><><><>|< —
| tavav -
READ CYCLE 2 (Ses Note 8)
tavav >
A(ADDRESS) }( }k
teLQv
E (CHIP ENABLE
( ) R S
tELOX I
G (OUTPUT ENABLE) ) 71[
taLav ' faHaz
tgLax
Q (DATA OUT) DATA VALID )—
tavav
MCM6706A MOTOROLA FAST SRAM DATA
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

Symbol MCM6706A-8 | MCM6706A-10 | MCM6706A-12

Parameter Standard | Alternate | Min Max Min Max Min Max Unit | Notes
Write Cycle Time tAvAV twe 8 —_ 10 -_ 12 _ ns 3
Address Setup Time tAavwL tas 0 — 0 . 0 . ns
Address Valid to End of Write tAVWH taw 8 _ - 10 - ns
Write Pulse Width tWLWH: twp 8 — 9 - 10 - ns

tWLEH

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

(2B SL0E

. 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.
. Atany given voltage and temperature, ty| qz max is < tyHqx min both for a given device and from device to device.

WRITE CYCLE 1
tavav
A (ADDRESS) >< ><
1AVWH tWHAX
E (CHIP ENABLE) \
WLEH |
\ BWLWH /
W (WRITE ENABLE)
\ /]
-t tavwL
I DVWH +— tWHDX
twiaz —l‘—’
Q(DATA OUT) HIGH-Z HIGH-Z
tWHaX
MOTOROLA FAST SRAM DATA MCM6706A
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

Symbol MCM6706A-8 | MCM6706A-10 | MCM6706A-12
Parameter Standard | Alternate | Min Max Min Max Min Max Unit | Notes
Write Cycle Time tAVAV twc 8 - 10 —-— 12 - ns 3
Address Setup Time tAVEL tas 0 - 0 - 0 — ns
Address Valid to End of Write tAVEH taw 8 — 9 - 10 - ns
Chip Enable to End of Write tELWH, tcw 7 - 8 — 9 — ns 4,5
tELEH
Data Valid to End of Write tDVEH tow 4 — 5 — 6 . ns
Data Hold Time tEHDX toH 0 - 0 - 0 — ns
Write Recovery Time tEHAX tWwR 0 — 0 — 0 — ns

NOTES:
1. Awrite 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. I 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 N - ,
E (CHIP ENABLE) 4
1AVEL ELWH > tEHAX
W (WRITE ENABLE) \ 7[
f 1DVEH >1— tEHDX
D (DATAIN) DATA VALID X}
Q (DATA OUT) HIGH-Z
ORDERING INFORMATION

(Order by Full Part Number)

S s O
Motorola Memory Prefix 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 — MCM6706AJ8 MCM6706AJ8BR2
MCM6706AJ10 MCM6706AJ10R2
MCM6706AJ12 MCM6706AJ12R2
MCM6706A MOTOROLA FAST SRAM DATA
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MOTOROLA

m SEMICONDUCTOR
TECHNICAL DATA
Product Preview
32K x 8 Bit Static Random
Access Memory 4 PACKAGE
300 MIL SOJ
. ; . . CASE 857
The MCMG6706R 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 strobes.
Output enable (G) is a special control feature that provides increased system flexi- PIN ASSIGNMENT
bility and eliminates bus contention problems.
The MCM6706R meets JEDEC standards and is available in a revolutionary pinout Afl 10 2 fINC
300 mil, 32-lead surface-mount SOJ package. a2 31 [ Al
e Single 5.0 V + 10% Power Supply (3 a0 [1 A13
« Fully Static — No Clock or Timing Strobes Necessary Al  At2
¢ All Inputs and Outputs Are TTL Compatible _ 4 ® _
« Three State Outputs Ell s 286G
» Fast Access Times: MCM6706R-6 = 6 ns DQo] 6 27 g pQ7
MCM6706R-7 = 7 ns
1 DQ6
MCM6706R-8 = 8 ns bargy 7 2
« Center Power and I/O Pins for Reduced Noise vecll 8 25 [J Ves
vssll o 24 1 Vee
pa2(] 10 23 [ DQ5
BLOCK DIAGRAM
pa3f 11 22 [1 bo4
A — Wl AN
A —{ :: zcc Ml 13 20 P A0
A —3 s astl 14 191 A9
A — 3 MEMORY A8l 15 18 {148
A ——-|}= ROW MATRIX arl] 16 17 I NC
DECODER| o | 512ROWSx64x8
A — * COLUMNS
A — =
A D PIN NAMES
A —]k: .................. Address
I T Write Enable
oo — >4 M s e | Ee Chip Enable
COLUMN 110 . Output Enable
. INPUT COLUMN DECODER *———1 | pao-0a7........ Data Input/Output
. DATA + 5V Power Supply
CONTROL| /R /R/R/R/R/R || VS e, Ground
Q-1 | v o+ vy INC . No Connection
A A A A A A
ner e
W }
G |/ I ¢ S
This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice.
MOTOROLA FAST SRAM DATA MCM6706R
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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 de\{ice contains circuitry.to protgct the

inputs against damage due to high static volt-

Power Supply Voltage Vee -05t0+7.0 \4 ages or electric fields; however, it is advised
Voltage Refative to Vg for Any Pin Vi Vout | ~0.5t0 VoG +0.5 | V that normal precautions betaken 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.

ExceptVce

Power Dissipation Pp 2.0 w

Operating Temperature TA Oto+70 °C

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Ve =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 55 A
Input High Voltage VIH 2.2 — Vgg +0.3° \
Input Low Voltage ViL ~-0.5** —_ 0.8 v

*VIH (max) = Ve + 0.3 V dc; ViH (max) = Vo + 2.0 V ac (pulse width < 2.0 ns) or | $30.0 mA.
** V)L (min) =~ 0.5V dc @ 30.0 mA; VL (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) |Ikg(l) — +1.0 HA
Output Leakage Current (E = Vi or G = V|, Vout = 0 to Vo) likg(O) —_ 1.0 pA
Output High Voltage (IoH =~ 4.0 mA) VoH 2.4 - \
Output Low Voltage (oL = + 8.0 mA) VoL —_ 0.4 \
POWER SUPPLY CURRENTS
Parameter Symbol 6706R-6 6706R-7 6706R-8 Unit
AC Active Supply Current (lgyt = 0 mA, Voo = max, f = fmax) Icca 205 200 195 mA
AC Standby Current (E = V|4, Vg = max, f = fmax) i1sB1 95 90 85 mA
CMOS Standby Current (VoG = max, f= 0 MHz, E> Vg -0.2V, IsB2 20 20 20 mA
Vin<Vgsg,or2Vgc—-0.2V)
MCM6706R MOTOROLA FAST SRAM DATA
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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 =5.0 V£ 10%, TA =0 to + 70°C, Unless Otherwise Noted)

Output Timing Measurement Reference Level ............. 15V E

Input Timing Measurement Reference Level ............... 1.5V
InputPulselevels .............cocoviniiiiiiiana 0to3.0V Outputload .......coviviiiiiiiiiiiiiiininn., See Figure 1A
Input Rise/Fall TiIme ........coovviiiiiiiieniennnnnenns 2ns
" READ CYCLE (See Notes 1 and 2)
Symbol MCM6706R-6 MCM6706R-7 MCM6706R-8
Parameter Standard | Alternate | Min Max Min Max Min Max Unit | Notes
Read Cycle Time tAVAV tRC 6 — 7 — 8 — ns 3
Address Access Time tavav tAA . 6 — 7 — 8 ns
Chip Enable Access Time teLQv tacs —_ 6 - 7 -_ 8 ns
Output Enable Access Time taLav toE — 4 — 4 — 4 ns
Output Hold from Address Change taxQx toH 3 — 3 —_ 3 - ns
Chip Enable Low to Output Active tELax fz 3 — 3 —_ 3 - ns | 45,6
Chip Enable High to Output High-Z tEHQZ tHZ 0 3 0 35 0 4 ns |4,586
Output Enable Low to Output Active tGLax Wz 0 — 0 - 0 - ns | 4,56
Output Enable High to Output High-Z tGHQZ tHz ] 3 0 3.5 0 4 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.

. All read cycle timing is referenced from the last valid address to the first transitioning address.
. Atanygivenvoltageandtemperature, tepqz max<tg| qx min,andtgHgzmax <tgLqx min, bothforagiven device and fromdevice todevice.

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

3
4
5
6. This parameter is sampled and not 100% tested.
7
8,

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

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

AC TEST LOADS

Figure 1A

RL=50Q

OUTPUT

255Q

480Q

5pF

(INCLUDING

SCOPE AND JIG)

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.

MOTOROLA FAST SRAM DATA

MCM6706R
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READ CYCLE 1 (See Note 7)

tavav
A(ADDRESS) )( >|<

taxax

|
ooman T A )
g ! tavav /

READ CYCLE 2 (See Note 8)

tavav

A (ADDRESS) }( y
_ teLQv
E (CHIP ENABLE) SR 7E \
— teHaz

tELaX
G (QUTPUT ENABLE) \( 7E oz
taLav '
taLaX
Q (DATA OUT) ><><><><>( DATA VALID )——
tavav
MCM6706R MOTOROLA FAST SRAM DATA
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

Symbol MCM6706R-6 MCM6706R-7 | MCM6706R-8

Parameter Standard | Alternate | Min Max Min Max Min Max Unit | Notes
Wirite Cycle Time tAVAV twe 6 - 7 - 8 _ ns 3
Address Setup Time tAVWL tAS 0 _ 0 —_ 0 - ns
Address Valid to End of Write tAVWH taw 6 — 7 —_ 8 —_ ns
Wirite Pulse Width tWLWH, twp 6 - 7 - 8 - ns

tWLEH
Data Valid to End of Write tDVWH tow 3 —_— 35 - 4 —_— ns
Data Hold Time WHDX tDH 0 —_ 0 —_ 0 — ns
Wirite Low to Data High-Z wLaz twz 0 35 0 35 0 4 ns |4,56
Wirte High to Output Active twHQax tow 3 - 3 —_— 3 - ns |{4,56
Write Recovery Time WHAX tWR 0 — 0 — 0 — ns
NOTES:

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

o0 s

A (ADDRESS) ><

W (WRITE ENABLE)

WRITE CYCLE 1
tavav
tAVWH tWHAX
E (CHIP ENABLE) \
— WWLEH 1
\ - /
N /-
——— tavwL —>

[

toVWH — tWHDX

Q (DATA OUT) HIGH-Z

HIGH-Z

tWHaX

MOTOROLA FAST SRAM DATA

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

Symbol MCM6706R-6 MCM6706R-7 MCM6706R-8
Parameter Standard | Alternate | Min Max Min Max Min Max Unit | Notes
Write Cycle Time tAVAV twe 6 - 7 —_ 8 —_ ns 3
Address Setup Time tAVEL tAS 0 — 1] — 0 — ns
Address Valid to End of Write tAVEH taw 6 — 7 — 8 . ns
Chip Enable to End of Write tELWH, tcw 5 —_ 6 —_— 7 — ns 4,5
tELEH
Data Valid to End of Write tDVEH tow 3 —_ 3.5 — 4 - ns
Data Hold Time tEHDX toH 0 — 0 — 0 - ns
Write Recovery Time tEHAX twR 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. It 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) ~
TAVEL {ELWH tEHAX
W (WRITE ENABLE) \ Z
/]
I {DVEH — terHDX
D (DATAIN) DATA VALID 3
Q (DATAOUT) HIGH-Z
ORDERING INFORMATION

(Order by Full Part Number)

Motorola Memory Prefix —jm XL 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 DATA
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MOTOROLA

m SEMICONDUCTOR
TECHNICAL DATA

64K x 4 Bit Static RAM

The MCM6708A and the MCM6709A are 262,144 bit static random access
memories 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.

Qutput enable (G), a special control feature of the MCM6709A, provides increased

MCM6708A
MCM6709A

MCM6E708A

9

system flexibility and eliminates bus contention problems. J PACKAGE
The MCM6708A is available in a 300 mil, 24 lead plastic surface-mount SOJ pack- 300 MIL SOJ
age. The MCM6709A is available in a 300 mil, 28 lead plastic surface-mount SOJ CASE 810A
package. MCM6709A
¢ Single 5V *10% Power Supply
¢ Fully Static — No Clock or Timing Strobes Necessary
e All Inputs and Outputs are TTL Compatible \ J PACKAGE
¢ Three State Outputs 300 MIL SOJ
CASE 810B
e Fast Access Times:
MCM6708A-8 =8 ns MCM6709A-8 =8 ns
MCM6708A-10 = 10 ns MCM®6709A-10 =10 ns
MCM6708A-12 = 12 ns MCM6709A-12 = 12 ns PIN ASSIGNMENT
BLOCK DIAGRAM MCM6708A
A 2 Al 1e 2411 Veo
A : ] Al[] 2 23[] A5
A2[] 8 22 :| A4
A —-—-—t Al 4 21[] A13
AI] o || e ugs o
4 X256 x
A t DECODER | e COLUMNS AS[: 6 19] AN
A t sl 7 18[] A0
A A7[] 8 17[] Qo
A 5 N As[] 9 16(] ot
A9f] 10 15[] D@2
| £l 14[] pa3
DQo —"—k — COLUMN 0 . vgs (] 12 131 W
INPUT °
3 o COLUMN DECODER
: o| DaTA MCM6709A
CONTROL
oos— 4> 08 CR N LR L3R e B
; A A A A A A A A AOE 2 27 ] A1S
<1 Ml s 2 [] At
B A2[] 4 251 A3
E naf] 5 24[] A2
- Ad] 6 23[] A1
w +
G——d/ P A7 22[] A10
(MCM6709A ONLY) N asf] 8 21 ne
PIN NAMES a7l s 2[Ine
AO—A15 ..., Address Inputs | W Write Enable ns[] 10 19[] Dco
[ I ... Output Enable Chip Enable Agf] 1 18[] pat
DQO -DQ3 Data Input/Output VG cvvvvrnininins + 5V Power Supply 4
T T Ground NC ... No Connection EE 12 17{] paz
IRE 16}] pa3
vgsl 14 50w
MOTOROLA FAST SRAM DATA MCM6708A«MCM6709A
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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 Wirite Din 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 vece -05t0+7.0 \ ages or electric fields; however, it is advised
" " 3 thatnormal precautions be taken to avoid appli-
Voltage Relative to Vgg for Any Pin Vin: Vi -05toVeeo+05 | V " A
Exgept vee ss ¥ 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-
— signed to meet the dc and ac specifications
Power Dissipation Po 20 w shown in the tables, after therma! 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
Operating Temperature TA 010+70 c and transverse air flow of at!east 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) Vce 4.5 5.0 55 v
Input High Voltage VIH 2.2 — Vcc +0.3" \
Input Low Voltage viL -0.5" - 0.8 \
*VIH (max) = Ve + 0.3 V dc; ViH (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 1 < 30.0 mA.
DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vin = 0 to Vo) likg(1) — +1.0 HA
Output Leakage Current (E = V|, Vout = 0 1o Vo) likg(0) — +1.0 pA
Output High Voltage (loH = — 4.0 mA) VoH 2.4 — Vv
Output Low Voltage (Ig| = 8.0 mA) VoL — 0.4 \
POWER SUPPLY CURRENTS
MCM6708A-8 | MCM6708A-10 | MCM6708A-12
Parameter Symbol | MCM6709A-8 | MCM6709A-10 | MCM6709A-12 | Unit
AC Active Supply Current (Ioyt = 0 mA, Vo = max, f = fmay) lcca 185 175 165 mA
AC Standby Current (€ = V|, Voo = max, f = fmax) IsB1 120 110 105 mA
CMOS Standby Current (Vo = max, f= 0 MHz, Isg2 50 50 50 mA
E2Vpc~02V,VipsVgg, or2Vog-0.2V)
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 5 pF
Input/Output Capacitance Ciio 6 pF
MCM6708A«MCM6709A MOTOROLA FAST SRAM DATA
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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 ReferenceLevel ............. 1.5V
InputPulselevels .......cooiiiniiiiiiiiiiinn 0to3.0V Outputload .....covvvviiiiieiiiiiiiiiiiien., See Figure 1A
Input Rise/Fall Time .........ccoviiiiiiiiiiiiiiiininnnn,s 2ns

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

MCM6708A-8 MCM6708A-10 MCM6708A-12
Symbol MCM6709A-8 MCM6709A-10 MCM6709A-12
Parameter Standard | Alternate Min Max Min Max Min Max Unit | Notes
Read Cycle Time tavav tRC 8 —_ 10 - 12 - ns 3
Address Access Time tavav tAA - 8 - 10 -_ 12 ns
Chip Enable Access Time teLQv tacs — 8 —_ 10 — 12 ns
Output Enable Access Time tgLQv toE _ 4 - 5 - 6 ns
Output Hold from Address Change tAXQX toH 3 — 3 - 3 — ns
Chip Enable Low to Output Active tELQx tLz 1 — 1 — 1 — ns |4,5,6
Qutput Enable Low to Output Active teLQX 1z 0 - 0 - 0 - ns 4,56
Chip Enable High to Output High-Z tEHQZ tHz 0 45 0 5 0 6 ns 4,56
Output Enable High to Output tGHQZ tHz 0 4 0 5 0 6 ns (4,5,6
High-Z
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. Allread cycle timings are referenced from the last valid address to the first transitioning address.

4. Atany given voltage and temperature, teHQz maxis less than tg{ qx min, and tgHQz maxis less than tg Qx 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.

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

o

AC TEST LOADS TIMING LIMITS

The table of timing values shows either a
minimum or @ 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
250 5pF since the system must supply at least that
(INCLUDING much time (even though most devices do not
V=15V SCOPEANDJIG) 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.

+V

R =50Q

NOTE: For information on output I-V characteristics, see Chapter 8, Section 1.

MOTOROLA FAST SRAM DATA MCM6708A«MCM6E709A
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READ CYCLE 1 (See Note)

tavav

A(ADDRESS) )( *
[ Axax
Q (DATA QUT) PREVIOUS DATA VALID DATA VALID
!‘ tavav >
NOTE: Device is continuously selected (E = V|, G = V|L).
READ CYCLE 2 (See Note)
< tavAv >
A (ADDRESS) )(
teLQv ——»>
E (CHIP ENABLE) t
teLQx—> I~ tEHQZ
G (OUTPUT ENABLE)
— taLav—> - taHQZ
taLax—>1
Q (DATAOUT) ( DATA VALID )
< tavav
NOTE: Addresses valid prior to or coincident with E going low.
MCM6708A«MCM6709A MOTOROLA FAST SRAM DATA
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

MCM6708A-8 MCM6708A-10 MCM6708A-12
Symbol MCM6709A-8 MCM6709A-10 MCM6709A-12
Parameter Standard | Alternate | Min Max Min Max Min Max | Unit | Notes
Write Cycle Time tAVAV twe 8 — 10 _ 12 - ns 3
Address Setup Time tAVWL tas 0 — 0 - 0 - ns
Address Valid to End of Write tAVWH taw 8 —_ 9 — 10 - ns
Write Pulse Width tWLWH twp 8 - 9 - 10 _ ns
tWLEH
Data Valid to End of Write tOvWH tbw 4 - 5 — 6 —_ ns
Data Hold Time tWHDX tDH 0 = 0 . 0 . ns
| Wirite Low to Data High-Z twLaz twz 0 4 0 5 0 6 ns |4,5,6
| Write High to Output Active twHax tow 3 —_— 3 — 3 - ns 14,56
| Write Recovery Time tWHAX twR 0 — 0 . 0 . ns

NOTES:
1. A write occurs during the overiap 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, tyi Qz max is less than tyyHqx min both for a given device and from device to device.

WRITE CYCLE 1
< tavav >
A (ADDRESS) }( X
tAVWH > WHAX
E (CHIP ENABLE) \ 7Z
< tWLWH
< WLEH >
W (WRITE ENABLE) \ /[
\ /]
‘ [e—— taywL—>1 tDYWH—————>1 tWHDX

D (DATAIN)

XXX
L—>— wiaz L—-i— WHQX

HIGH-Z HIGH-Z

Q (DATAOUT)

MOTOROLA FAST SRAM DATA MCM6708A«MCM6709A
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. WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

: MCM6708A-8 MCM6708A-10 MCM6708A-12
Symbol MCM6709A-8 MCM6709A-10 MCM6709A-12
Parameter Standard | Alternate | Min Max Min Max Min Max | Unit | Notes
Wirite Cycle Time - tAVAV we 8 -— 10 -— 12 —_ ns 3
Address Setup Time tAVEL tas 0 - 0 - 0 — ns
Address Valid to End of Write . tAVEH taw 8 - 9 —_ 10 — ns
Chip Enable to End of Write tELEH, tcw 7 —_ 8 _ 9 -— ns 4,5
tELWH

Data Valid to End of Write tDVEH tow 4 — 5 — — ns
Data Hold Time tEHDX tDH 0 - [ . 0 - ns
Write Recovery Time tEHAX twr [] _ (] —_ 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. It 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) X X
e YAVEH >
- tELEH >
E (CHIP ENABLE) \L 7!
< tAVEL {ELWH <€—>1- EHAX
_ vy
T (WRITE ENABLE) \ /|
DVEH ————>
D (DATAIN) DATA VALID
—>| tEHDX
Q (DATA OUT) HIGH-Z
ORDERING INFORMATION
(Order by Full Part Number)
6708A
Motorola Memory Prefix JM l 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 — MCM6708AJ8 MCM6708AJBR2
MCM6708AJ10 MCM6708AJ10R2
MCM6708AJ12 MCM6708AJ12R2
MCM6709AJ8 MCM6709AJ8R2
MCM6709AJ10 MCM6709AJ10R2
MCM6709AJ12 MCM6709AJ12R2
MCM6708A«MCM6709A MOTOROLA FAST SRAM DATA
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m SEMICONDUCTOR

MOTOROLA
TECHNICAL DATA

Product Preview
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 strobes.

Output enable (G) is a special control feature that provides increased system flexibil-
ity 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.

Single 5 V + 10% Power Supply

Fully Static — No Clock or Timing Strobes Necessary
All Inputs and Qutputs are TTL Compatible

Center Power and /O Pins for Reduced Noise

Three State Outputs

Fast Access Times:

MCM6709R-6 = 6 ns

MCM6709R-7 =7 ns

MCM6709R-8 = 8 ns

e o o o o o

BLOCK DIAGRAM

-

MEMORY MATRIX
512 ROWS x 128 x4
COLUMNS

ROW
DECODER

VAT

I

> > > P> > > > > >

DQQ —— COLUMN 110

INPUT
COLUMN DECODER
DATA

S

Y

L X 1)

i

L5

MCM6709R

J PACKAGE
300 MIL SOJ
CASE 810B
PIN ASSIGNMENT
Al 1e 28 (] Ats
A2 27 [] A4
YR K] 26 E A13
A3l 4 25 [] A12
EQs 24 g G
el I 23 {1 DQ3
vec B 7 22 P Vss
vss [l 8 214 Vee
pat {9 20 [} bQ2
v‘vﬁ 10 191 A1
Mg 18 1} A10
Asg 12 17 [ A9
A6 [ 13 16 E A8
ATl 14 15 ] NC
PIN NAMES
AD-A15 ............ Address Inputs
Wi Wirite Enable
[ Output Enable
[ Chip Enable
DQO-DQ3........ Datainput/Output
Ve ----e e .. +5V Power Supply
VG +veiveiiiiiiiiaiians Ground
NC ...t 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.

MOTOROLA FAST SRAM DATA

MCM6709R
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TRUTH TABLE (X = Don’t Care)

E 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 voit-
Power Supply Voltage Vee ~05t0+7.0 v ages or electric fields; however, it is advised
thatnormal precautions be taken to avoid appli-
cation of any voltage higher than maximum
rated voltages to this high-impedance circuit.
Output Current (per I/0) lout +30 mA This BICMOS memory circuit has been de-
signed to meet the dc and ac specifications

Voltage Relative to Vgg for Any Pin Vin, Vout |~0.5toVcg+05| V
Except Voo

Power Dissipation Pp 20 w shown in the tables, after thermal equilibrium
Temperature Under Bias Thias —101to+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 =5.0V £10%, T = 0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) vee 45 5.0 5.5 \
Input High Voltage ViH 22 — Vce +0.3° v
Input Low Voltage ViL -0.5* . 0.8 \

*V|H (max) = Vo + 0.3 V dc; ViH (max) = Vo + 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 Vco) . Iikg(l) - +1.0 HA
Output Leakage Current (E = V|4, Vout = 0 to Vi) Ikg(0) - +1.0 HA
Output High Voltage (IoH =— 4.0 mA) VOH 24 —_ A
Output Low Voltage (Iof_ = 8.0 mA) VoL —_ 04 \
POWER SUPPLY CURRENTS
Parameter Symbol | MCM6709R-6 | MCM6709R-7 | MCM6709R-8 | Unit
AC Active Supply Current (lout = 0 MA, VoG = max, f = fmayx) Icca 195 190 185 mA
AC Standby Current (E = Vi, Vo = max, f = frax) IsB1 85 80 75 mA
CMOS Standby Current (Voc = max, f = 0 MHz, IsB2 20 20 20 mA
E2Vgc-0.2V,VipsVgg, or2Veg—0.2V)

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 Ciio 6 pF
MCM6709R MOTOROLA FAST SRAM DATA
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Ve =5.0V£10%, Ta = 0 to + 70°C, Unless Otherwise Noted)

Input Timing Measurement Reference Level Output Timing Measurement Reference Level ............. 15V
Input Pulse Levels .........ccooviiiiiiiiininine, X OutputLoad ...covvniiiiiinriiiieiiiinenen See Figure 1A
Input Rise/Fall TIMB .....vetvvinriniiiinnrnenrinenennenes
READ CYCLES 1 AND 2 (See Notes 1 and 2)
Symbol MCM6709R-6 MCM6709R-7 MCM6709R-8
Parameter Standard | Alternate Min Max Min Max Min Max Unit | Notes
Read Cycle Time tAVAV tRc 6 - 7 — 8 - ns 3
Address Access Time tavav tAA — 6 — 7 — 8 ns
Chip Enable Access Time teLQv tacs - 6 — 7 - 8 ns
Output Enable Access Time tgLav toE — 4 - 4 —_ 4 ns
Output Hold from Address Change tAxQx toH 3 — 3 — 3 - ns
Chip Enable Low to Output Active tELQX tz 3 - 3 - 3 - ns |4,5,6
Output Enable Low to Output Active tGLQx Lz 0 - 0 — 0 — ns (4,56
Chip Enable High to Output High-Z tEHQZ tHz 0 0 3.5 0 ns |4,56
Output Enable High to Output tGHQZ tHz 0 0 35 0 ns | 4,56
High-Z
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, tgHQz maxis less than tg| qx min, and tgHQz max s less than tg qx 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.

o

AC TEST LOADS TIMING LIMITS

The table of timing values shows either a

8V minimum or a maximum limit for each param-

eter. Input requirements are specified from

4800 the external system point of view. Thus, ad-

OUTPUT dress setup time is shown as a minimum

RL=50Q 5pF since the system must supply at least that

2550 (INCLUDING much time (even though most devices do not

VL =15V SCOPE ANDJIG)  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.

MOTOROLA FAST SRAM DATA MCM6709R
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READ CYCLE 1 (See Note)

< tAvAv

A (ADDRESS) }( k
[ taxax

Q (DATA OUT) PREVIOUS DATA VALID DATAVALID
le N

< tavav

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

READ CYCLE 2 (See Note)
< tavav >
A (ADDRESS) )< *
teLQy ———>
E (CHIP ENABLE) t
tELQx—> — EHQZ
G (OUTPUT ENABLE)
— lGLQv—> - 1GHQZ
taLax—>
Q (DATA OUT) ( DATA VALID j————
< tavav

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

MCM6709R

2-30

MOTOROLA FAST SRAM DATA



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

Symbol MCM6709R-6 MCM6709R-7 MCM6709R-8

Parameter Standard | Alternate Min Max Min Max Min Max Unit | Notes
Write Cycle Time tAvAV twe 6 — 7 — 8 — ns 3
Address Setup Time tavwL tas 0 —_ 0 — 0 - ns
Address Valid to End of Write tAVWH tAaw 6 —_ 7 —_ 8 - ns
Wirite Pulse Width tWLWH twp [ —_ 7 — 8 - ns

tWLEH

Data Valid to End of Write tDvWH tow 3 -_ 3.5 — 4 - ns
Data Hold Time tWHDX tpH 0 —_ 0 — 0 — ns
Write Low to Data High-Z twLQz twz 0 3.5 0 3.5 0 4 ns 4,56
Write High to Output Active twHQX tow 3 - 3 — 3 - ns (4,56
Write Recovery Time tWHAX twR 0 —_ 0 — 0 — ns

NOTES:
1. A write occurs during the overap 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, tyw| qz max is less than tyyHqx min both for a given device and from device to device.

WRITE CYCLE 1
< tavav >
A(ADDRESS) X }(
tAVWH > IWHAX
E (CHIP ENABLE) \ 74
* tWLWH
< WLEH
W (WRITE ENABLE) \ ‘-
\ _/
e taywL—>] IDVYWH—————> tWHDX
D (DATA IN) DATA VALID
L_-’ - twiaz L—)— twHQX
Q (DATAOUT) HIGH-Z HIGH-Z
MOTOROLA FAST SRAM DATA MCM6709R
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

Symbol MCM6709R-6 MCM6709R-7 MCM6709R-8
Parameter Standard | Alternate | Min Max Min Max Min Max | Unit | Notes

Write Cycle Time tAVAV twe 6 — 7 = 8 . ns 3
Address Setup Time tAVEL tas 0 - 0 - 0 - ns

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

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

tELWH :

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

Data Hold Time tEHDX tDH 0 - 0 - 0 - ns

Write Recovery Time tEHAX tWR 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) XL /

< tAVEL tELWH > 1EHAX

—

W (WRITE ENABLE) \ . 7
{DVEH ———>

D (DATA IN} DATA VALID

X XKXKXKXXXIXXXKXHKXKXIKXN) —

Q (DATAOUT) HIGH-2

ORDERING INFORMATION
(Order by Full Part Number)

Motorola Memory Prefix ——j XL 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 MCM6709RJBR2

MCM6709R ) MOTOROLA FAST SRAM DATA
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m SEMICONDUCTOR

MOTOROLA
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-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 flexi-

MCM6726

WJ PACKAGE
400 MIL SOJ
CASE 857A

bility and eliminates bus contention problems.
This device meets JEDEC standards for functionality and revolutionary pinout, and is PIN ASSIGNMENT
available in a 400 mil plastic small-outline J-leaded package. Afl 1® 20A
« Single 5V £ 10% Power Supply Al 2 31[1A
¢ Fully Static — No Clock or Timing Strobes Necessary Al 3 oA
e All Inputs and Outputs Are TTL Compatible Al A
e Three State Outputs - 4 aph
o Fast Access Times: 10, 12, 15 ns Ell s 28[G
e Center Power and I/O Pins for Reduced Noise DAo[l ¢ 27 [1 DQ7
ba1f} 7 26 | D06
vecl 25 1 Vss
BLOCK DIAGRAM Vssl 9 24 [ Vee
A D Da2(] 10 23 [1 DQ5
A D [—Vce 0a3( 1 22 [} bQ4
D [+ Vss Wl 12 2P A
! ™ All D
13 20 A
* MEMORY Al 14 [} A
A—3] Row |, MATRIX 19
DECODER| o | 512ROWSx256x8 All 15 1BPA
A= . COLUMNS al 1 A
A —
A —3
A —13= l | PIN NAMES
Do 3 COLUMN U0 Address Input
. INPUT COLUMN DECODER . Ct}ip Enable
: DATA Wirite Enable
CONTROL Output Enable
Da7 pQo-DQ7........ Data Input/Output
A A A A A A A A VCC - revvrnnnes + 5V Power Supply
VES trrrrerennnrnnnnennnans Ground
e
L]
w }
4 L/ I ¢
MOTOROLA FAST SRAM DATA MCM6726
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TRUTH TABLE (X = Don't Care)

E G w Mode Vgg Current | Output Cycle

H X X Not Selected Isg1, 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 vee -05t0+7.0 \ ages or electric fields; however, it is advised
Voltage Relative to Vgg for Any Pin Vi Vout |-05toVeg+05| V thatnormal precautions be taken toavoidappli-

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 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
extended periods of time could affect device reliability.

Except Voo

Power Dissipation Pp 1.2 w

Operating Temperature TA Oto+70 °C

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Ve =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 A
Input High Voltage VIH 2.2 - Vee +0.3* A
Input Low Voltage VIiL -0.5* - 0.8 v
* VIL (min) ==0.5 V dc; V| (min) = -2.0 V ac (pulse width < 2.0 ns) for | < 20.0 mA.
** V4 (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 Vg o) likg(t) —_ +1.0 RA
Output Leakage Current (E = Vi, Vour = 0 to Vi) likg(O) — +1.0 pA
Output Low Voltage (loL = + 8.0 mA) VoL — 0.4 \
Output High Voltage (loH = — 4.0 mA) VOH 24 - Vv
POWER SUPPLY CURRENTS
Parameter Symbol | MCM6726-10 | MCM6726-12 | MCM6726-15 | Unit
AC Active Supply Current (loyt = 0 mA) (Vo = max, f = fmax) lcca 176 165 155 mA
Active Quiescent Current (E = V., Vo = max, = 0 MHz) lcc2 100 100 100 mA
AC Standby Current (E = V|, Vo = max, f = fmax) IsB1 60 60 60 mA
CMOS Standby Current (Vo = max, f= 0 MHz, E>Vgg-0.2V, IsB2 20 20 20 mA
VinsVgs +0.2V,or2Vec-0.2V)
MCM6726 MOTOROLA FAST SRAM DATA
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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 - pF
Control Pin Input Capacitance Cin - pF
Input/Output Capacitance Cio _— pF

AC OPERATING CONDITIONS AND CHARACTERISTICS

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

............. 1.5V E

Input Timing Measurement Reference Level ............... 1.5V Output Timing Measurement Reference Level
InputPulselevels ..........cooevviiiiiiniiniininne, Oto3.0V Outputload .......cviviiiiiiiiiiiiiiiinenenn See Figure 1A
Input Rise/Fall Time ........oviuiriiiniiniiiieniniennnnns 2ns
READ CYCLE TIMING (See Notes 1 and 2)
Symbol MCM6726-10 MCM6726-12 MCM6726-15
Parameter Standard | Alternate | Min Max Min Max Min Max | Unit | Notes
Read Cycle Time tAVAV tRC 10 —_ 12 - 15 - ns 3
Address Access Time tavav tAA - 10 — 12 - 15 ns
Enable Access Time teLQv tacs — 10 — 12 —_ 15 ns
Output Enable Access Time taLQv toE - 5 — 6 . 7 ns
Output Hold from Address Change taxax toH 3 - 3 —_ 3 -_ ns
Enable Low to Output Active tELQX tcLz 3 —_ 3 — 3 . ns | 456
Output Enable Low to Output Active taLQx toLz 0 — 0 — 0 - ns | 45,8
Enable High to Output High-Z tEHQZ tcHz 0 { 0 6 0 7 ns | 456
Output Enable High to Output taHQZ toHZ 0 0 0 7 ns | 456
High-Z
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. Atany given voltage and temperature, tgHQz max < tg| qx min, and tgHQZz Max < tgHQX 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 ).
8. Addresses valid prior to or coincident with E going low.

AC TEST LOADS

QUTPUT

RL=50Q

Figure 1A

QUTPUT
255Q

480Q

5pF

(INCLUDING

SCOPE AND JIG)

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 DATA
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READ CYCLE 1 (See Note 7)

tAvav
A (ADDRESS) )( *

laxax

Q(DATA OUT) PREVIOUS DATA VALID DATA VALID

I‘——_ tavav

READ CYCLE 2 (See Note 8)

tAVAV
A (ADDRESS) )( ;ﬁ

tavav

—__\d_ fELQy —*
E (CHIP ENABLE) ) \ 7E
tEHOZ >

t—— tELOx —|

G (OUTPUT ENABLE) 7[
- tgLQy ——> tGHaZ ™

tGLax —™

Q(DATA OUT) ><X>< DATA VALID >—'—

%OMDW av@w& W nle access

- O'Mwﬁf—- @Q""Qr DL,
- veedh S m‘\' 0 el o

MCM6726 MOTOROLA FAST SRAM DATA
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

Symbol MCM6726-10 MCM6726-12 MCM6726-15
Parameter Standard | Alternate Min Max Min Max Min Max | Unit | Notes

Write Cycle Time tavav twe 10 - 12 —_ 15 —_ ns 3
Address Setup Time tAVWL tAs 0 —_ A -_ 0 -_ ns
Address Valid to End of Write tAVWH taw 9 —_ {_12.!/ - 12 - ns
Address Valid to End of Write, G High | tavwH taw 8 — C? 9 — 10 — ns
Write Pulse Width tWLWH twp 9 - 10)] — 12 - ns

WLEH twp
Write Pulse Width, G High tWLWH twp 8 — 9 - 10 — ns

tWLEH twp
Data Valid to End of Write tDVWH tow 5 — @:/ — 7 — ns
Data Hold Time tWHDX tDH 0 —_ o] — 0 — ns
Wirite Low to Data High-Z twLQz twz 0 5 0 6 0 7 ns | 456
Write High to Output Active tWHQX tow 3 - 3 _ 3 —_ ns | 456
Write Recovery Time tWHAX tWR 0 —_ 0 - 0 - ns

NOTES:

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

2. For common l/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] @z max < tyyHQX min both for a given device and from device to device.

WRITE CYCLE 1
tavav >
A (ADDRESS) >< ><
tAVWH >l tWHAX
E (CHIP ENABLE) \ j/
WLEH >
TWLWH
W \ /
W (WRITE ENABLE) N 7

-~ WL ——> f tovwH t— tWHDX

twLaz "I‘_’

HIGHZ HIGH Z

Q (DATA OUT)

twHax

MOTOROLA FAST SRAM DATA. MCM6726
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

Symbol MCM6726-10 MCM6726-12 MCM6726-15
Parameter Standard | Alternate | Min Max Min Max Min Max Unit | Notes

Wirite Cycle Time tavav twe 10 —_ 12 _— 15 —_ ns 3
Address Setup Time tAVEL tas 0 —_ 0 — 0 —_ ns

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

Enable to End of Write tELEH tcw 8 — 9 - 10 - ns 45

tELWH tcw

Data Valid to End of Write tDVEH tow 5 — 6 - 7 — ns

Data Hold Time tEHDX tDH 0 - 0 - 0 — ns

Write Recovery Time tEHAX twR 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 ~m——
E (CHIP ENABLE) \\ 7[
[ tAVEL tELWH tEHAX
W (WRITE ENABLE) \ ][
DVEH — tEHDX
Q (DATA OUT) HIGHZ
ORDERING INFORMATION

(Order by Full Part Number)

MCM 72! XX 2%
Motorola Memory Prefix _——,_ Shipping Method (R2 = Tape and Reel, Blank = Rails)

Part Number

Speed (10=10ns, 12=12ns, 15= 15 ns)
Package (WJ = 400 mil SOJ)

Full Part Numbers — MCM6726WJ10 MCM6726WJ12 MCM6726WJ15
MCM6726WJ10R2 MCM6726WJ12R2 MCM6726WJ15R2

MCM6726 MOTOROLA FAST SRAM DATA
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MOTOROLA

SEMICONDUCTOR
TECHNICAL DATA

Product Preview

128K x 8 Bit Fast Static Random
Access Memory

The MCM6726A 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-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 flexi-
bility 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.

Single 5 V £ 10% Power Supply

Fully Static — No Clock or Timing Strobes Necessary
All Inputs and Outputs Are TTL Compatible

Three State Outputs

Fast Access Times: 8, 10, 12, 15 ns

Center Power and I/O Pins for Reduced Noise

e o o o o o

BLOCK DIAGRAM
A —
— oo
[ Vsg
A
A E MEMORY
A—Ts— Row [ MATRIX
DECODER| o | 512ROWSx256x8
A —T3 . COLUMNS
A _DZ
A —
=
] I
DQo B COLUMN 110
. INPUT COLUMN DECODER
. DATA
CONTROL
DQ7
A A A A AAA A

E—

e

ol=]

MCM6726A

WJ PACKAGE
400 MIL SOJ
CASE 857A

PIN ASSIGNMENT
Af1® 2flA
Afl 2 3rflA
All3 A
All 4 29[A
Els 8[G
0QoQ 6 27 (1 DQ7
DQld 7 26 [1 DQ6
veel s 25 [l Vss
Vs 9 24 0 Vee
pa2( 10 23 [] D5
Da3d 11 22 [ a4
Wi 12 21[1A
All 13 200A
Al 14 wpA
Al 15 1BpA
Al 16 17lA
PIN NAMES
Al Address !nput
...................... Chip Enable
Write Enable
cees Output Enable
DQO-DQ7........ Data Input/Qutput
VEG revvreennnns +5 V Power Supply
VGG +ovrernnniiiieinnnanns Ground

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

MOTOROLA FAST SRAM DATA
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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 [outputDisabled IccA High-Z —

L L H Read Icca Dout Read Cycle
L x|t Wite 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 v ages or electric fields; however, it is advised
" - : that normal precautions be taken to avoid appli-
Vo\l;zgée 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 BiICMOS memory circuit has been de-
Power Dissipation Pp 12 W signed to meet the dc and ac specifications
Temperature Under Bias Thias — 1010 + 85 oG shown in the tables, after thermal equilibrium
has been established. The circuit is in a test
Operating Temperature TA 0to+70 °C 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 =5.0 V+10%, TA =0to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbot Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Veo 45 5.0 55 \
Input High Voltage ViH 2.2 — Vge +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 < 2.0 ns) for | < 20.0 mA.
** ViH (max) = Vg + 0.3 V de; 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 =0to Vo) likg(l) - +1.0 HA
Output Leakage Current (E = V|, Vout = 0 to V) likg(0) - +1.0 pA
Output Low Voltage (IoL = + 8.0 mA) VoL -_ 0.4 v
Output High Voltage (IoH = - 4.0 mA) VOH 2.4 — v
POWER SUPPLY CURRENTS
Parameter Symbol | 6726A-8 | 6726A-10 | 6726A-12 | 6726A-15 | Unit
AC Active Supply Current (Igyt = 0 mA) (Voo = max, f = fmax) lcca 185 175 165 155 mA
Active Quiescent Current (E = V), Vog = max, f = 0 MHz) lcc2 100 100 100 100 mA
AC Standby Current (E = V|4, Vo = max, f = fmax) IsB1 60 60 60 60 mA
CMOS Standby Current (Vo = max, f= 0 MHz, E> Vg -0.2V, Isg2 20 20 20 20 mA
VinsVgs +0.2V,or2Vgg-0.2V)

MCM6726A MOTOROLA FAST SRAM DATA
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CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Tp = 25°C, Perlodically 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 Levet ............... 15V Output Timing Measurement Referance Level
InputPulseLevels ...................... 0to3.0V OutputLload .....ovvivniiiiiiiniiiniiiienins See Figure 1A
Input Rise/Fall Time .........covveiiiiiniiiiinecniennens 2ns
READ CYCLE TIMING (See Notes 1 and 2)
Symbol 6726A-8 6726A-10 | 6726A-12 | 6726A-15
Parameter Standard | Alternate | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Read Cycle Time tAVAV tRC 8 - 10 —_ 12 —_ 15 -_ ns 3
Address Access Time tavav tAA - 8 - 10 — 12 —_ 15 ns
Enable Access Time tELQv tacs — 8 — 10 | — 12 —_— 15 ns
Output Enable Access Time taLaQv 10E b 4 . 5 . 6 . 7 ns
Output Hold from Address Change taxax toH 3 —_ 3 - 3 —_ 3 - ns
Enable Low to Output Active tELQX oLz 3 . 3 . 3 . 3 - ns | 456
Output Enable Low to Output Active taLax toLz 0 —_ 0 — 0 - 0 - ns | 456
Enable High to Output High-Z teHQZ tcHZ -_ 0 0 6 0 ns 4,56
Output Enable High to Output High-Z | tgHQZ toHZ —_ 0 0 6 0 ns | 456
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. Atany given voltage and temperature, tgHQZ max < tg| QX min, and tgHQZ Max < tgHQX 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.

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

Addresses valid prior to or coincident with E going low.

5.
6.
7.
8.

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
4800Q the external system point of view. Thus, ad-
A =500 QUTPUT dress setup time is shown as a minimum
L= 5pF since the system must supply at least that
25Q (INCLUDING much time (even though most devices do not
V=15V SCOPEANDJIG)  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.

NOTE: For information on output |-V characteristics, see Chapter 8, Section 1.

MOTOROLA FAST SRAM DATA ) MCM6726A
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A(ADDRESS)

Q (DATA OUT)

A (ADDRESS})

E (CHIP ENABLE)

G (OUTPUT ENABLE)

Q (DATA OUT)

READ CYCLE 1 (See Note 7)

{AVAV

A

X

e |

taxax

PREVIOUS DATA VALID *><><><><><

DATA VALID

I“— tavav

READ CYCLE 2 (See Note 8)
tAVAV ;‘k
tavav
\ teLqy ———— }‘{———
\ tEHQZ ™

r—— {ELQX —]

— taLav
tGLox —™

Zli' taHazZ ™™

DATA VALID >

MCM6726A
2-42
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

Symbol 6726A-8 6726A-10 | 6726A-12 | 6726A-15
Parameter Standard | Alternate | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes

Write Cycle Time tavav twc 8 —_ 10 —_ 12 —_ 15 _ ns 3
Address Setup Time tAVWL tAS 0 -_ 0 —_ 0 - 0 - ns
Address Valid to End of Write tAVWH taw 8 —_ 9 - 10 - 12 | — ns
Address Valid to End of Write, G High | tavwH tAW 7 - 8 — 9 - 10 | — ns
Write Pulse Width WLWH twp 8 — 9 - 10 - 12 | — ns

tWLEH twp
Write Pulse Width, G High WLWH twp 7 — 8 — 9 — 10| =] ns

tWLEH twp
Data Valid to End of Write tDVWH tow 4 . 5 . 6 — 7 - ns
Data Hold Time WHDX toH 0 - 0 — 0 - 0 - ns
Write Low to Data High-Z twLQz twz 0 4 0 5 0 6 0 7 ns | 456
Write High to Output Active twHQX tow 3 —_ 3 - 3 -_ 3 - ns 4,5,6
Write Recovery Time tWHAX WR 0 b 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, ty) Qz max < twHQx min both for a given device and from device to device.

WRITE CYCLE 1
VAV >
A(ADDRESS) ><
-— o —————————> IWHAX
E (CHIP ENABLE) \ 7/
YWLEH
WLWH
T (WRITE ENABLE) \\ 7[
[ taywL ——> tDVWH —— WHDX
D{DATAIN) DATAVALID
I
QOATAGUT HIGHZ HIGHZ
=~ twHOX
MOTOROLA FAST SRAM DATA MCM6726A
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

Symbol 6726A-8 6726A-10 6726A-12 6726A-15
Parameter Standard | Alternate | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes

Write Cycle Time tavAv we 8 — 10 — 12 — 15 - ns 3
Address Setup Time tAVEL tas 0 —_ 0 — 0 — 0 —_ ns

Address Valid to End of Write tAVEH taw 7 — 8 - 9 — 10 — ns

Enable to End of Write tELEH tcw 7 e 8 — — 10 - ns 4,5

tELWH tcw

Data Valid to End of Write tDVEH tow 4 — 5 - 6 - 7 - ns

Data Hold Time tEHDX toH 0 — 0 — 0 — 0 — ns

Write Recovery Time tEHAX twR 0 . 0 — 0 — 0 — ns

NOTES:
1. Awrite 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. IHE goes low coincident with or after W goes low, the output will remain in a high impedance condition.
5. IfE 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
IELEH
E (CHIP ENABLE) \\ ]f
tAVEL tELWH IEHAX
W (WRITE ENABLE) \ 7/
IDVEH —™ tEHDX
D(DATAIN) DATA VALID
Q(DATAOUT) HIGHZ
ORDERING INFORMATION

(Order by Full Part Number)

Motorola Memory Prefix —ﬁm i X‘X— Shipping Method (R2 = Tape and Reel, Blank = Rails)
Part Number Speed (8=8ns, 10=10ns, 12=12ns, 15=15ns)

Package (WJ = 400 mil SOJ)

Full Part Numbers — MCMB6726AWJ8 MCM6726AWJ10 MCMB726AWJ12 MCM6726AWJ15
MCM6726AWJBR2 MCM6726AWJ10R2  MCM6726AWJ12R2 MCM6726AWJ15R2

MCM6726A MOTOROLA FAST SRAM DATA
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MOTOROLA
SEMICONDUCTOR

TECHNICAL DATA
256K x 4 Bit Fast Static Random
Access Memory
The MCM6728 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 WJ PACKAGE
strobes. 400 MIL SOJ
This device meets JEDEC standards for functionality and revolutionary pinout, and is CASE 810
available in a 400 mil plastic small-outline J-leaded package.
¢ Single 5V +10% Power Supply :
o Fully Static — No Clock or Timing Strobes Necessary PIN ASSIGNMENT
o All Inputs and Outputs Are TTL Compatible -
¢ Three State Outputs Al 2PA
o Fast Access Times: 10, 12, 15 ns All 2 7P A
¢ Center Power and I/O Pins for Reduced Noise all 3 %A
Al 4 sA
BLOCK DIAGRAM EQs aflA
Dol ¢ 23 [1 D@3
A [k? — Vo veel 7 22 {1 vss
A —— le— Vgs Vssll 8 21 Vee
A —k: DQtl o 20 J D@2
A k 0 MEMORY ' Wi 10 19flA
A ——|6\: ROW MATRIX
DECODER| o | s12ROWS x512x4 AD 1 BlA
A —{3— . COLUMNS Al 12 7PA
A —13 Al 13 6P A
r —12 Al 14 A
" —1—
| |
bao — = COLUMN /0 PIN NAMES
. INPUT COLUMN DECODER
: DATA J V- A Address Input
CONTROL = Chip Enable
DQ3 Wi Write Enable
ALA A A AAAAA DQO-DQ3........ Data Input/Output
VCC -vvvvvnrennn +5 V Power Supply
_ VS rvreernrieiaennnnnnnnns Ground
E . NC ..oivviiinens No Connection
.
w
-, —
MOTOROLA FAST SRAM DATA MCM6728
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TRUTH TABLE (X = Don't Cara)

E Mode Vcg Current Output Cycle

H X Not Selected 1sB1, IsB2 High-Z —

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

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit ) This devjce contains circuitry.to protgct the
inputs against damage due to high static volt-
Power Supply Voltage Vce ~05t0+7.0 v ages or electric fields; however, it is advised

that normal precautions be taken to avoid appli-

Volt: Relative to Vgg for Any Pin E. t Vin, Vi —-0.5toV, 0.5 Vv A N
age Ve fo Vss for Any Fin Excep in- Yout ccH cation of any voltage higher than maximum

V
cC rated voltages to these high-impedance cir-
Output Current lout +30 mA cuits.
Power Dissipation Po 1.0 W This BICMOS memory circuit has been de-

signed to meet the dc and ac specifications
Temperature Under Bias Tbias -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 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
extended periods of time could affect device reliability.

Operating Temperature TA 0to+ 70 °C

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Ve =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 - Veg+03*| V
Input Low Voltage ViL -0.5" —_ 0.8 V'

* VL (min) == 0.5 V dc; V)L (min) = -~ 2.0 V ac (pulse width < 2.0 ns) for | < 20.0 mA.
** V|4 (max) = Vo + 0.3 V de; ViH (max) = Voo + 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 Vi) likg(1) . +1.0 pA
Output Leakage Current (E = V)i, Vout = 0 to Vo) likg(O) — +1.0 pA
Output Low Voltage (Ip = + 8.0 mA) VoL —_ 0.4 v
Output High Voltage (IoH =— 4.0 mA) VoH 24 —_
POWER SUPPLY CURRENTS
Parameter Symbol | MCM6728-10 | MCM6728-12 | MCM6728-15 | Unit
AC Active Supply Current (loyt = 0 mA) (Vo = max, f = fnax) lcca 165 155 145 mA
Active Quiescent Current (E = V|, Vo¢ = max, f= 0 MHz) Icc2 20 90 90 mA
AC Standby Current (E = V|H, Vog = max, f = fmax) IsB1 60 60 60 mA
CMOS Standby Current (Vo = max, f =0 MHz, E2Vgg - 0.2V, IsB2 20 20 20 mA
VinsVgg+0.2V,or2Vcg-0.2V)

MCM6728 MOTOROLA FAST SRAM DATA
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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 - 6 pF
Control Pin Input Capacitance Cin — 6 pF
Input/Output Capacitance Ciio - 8 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vce =5.0 V+10%, TA = 0 to + 70°C, Unless Otherwise Noted) E
Input Timing Measurement Reference Level ............... 15V Output Timing Measurement Reference Level ............. 1.5V
Input PulseLevels .......ccovvveiiiiiineersneinnnnns 0to3.0V Outputload ...ovvvviininiiiiiirirninieanens See Figure 1A
Input Rise/FallTime .........vvieviiininenineneneannnnns 2ns

READ CYCLE TIMING (See Notes 1 and 2)

Symbol MCM6728-10 MCM6728-12 MCM6728-15

Parameter Standard | Alternate Min Max Min Max Min Max Unit | Notes
Read Cycle Time tavav tRc 10 — 12 — 15 -_ ns 3
Address Access Time tavav tAA - 10 —_— 12 —_ 15 ns
Enable Access Time teLQv tacs . 10 — 12 — 15 ns
Output Hold from Address Change tAXQX toH 3 — 3 — 3 — ns
Enable Low to Output Active teLQx oLz 3 — 3 — 3 —_ ns | 456
Enable High to Output High-Z tEHQZ tcHz 0 5 0 6 0 7 ns | 456

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. Atany given voltage and temperature, tgQZ max < tg Qx min, for a given 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)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
480Q the external system point of view. Thus, ad-
OUTPUT dress setup time is shown as a minimum
R =50Q Q 5pF since the system must supply at least that
! 255 (INCLUDING much time (even though most devices do not
V=15V SCOPEANDJIG)  requireit). Onthe otherhand, 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.

outputT——J

MOTOROLA FAST SRAM DATA MCM6728
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READ CYCLE 1 (See Note 7)

e 1AvAV
A(ADDRESS) >< ﬂ(
- tAxax {
Q(DATA OUT) PREVIOUS DATA VALID DATA VALID
!4 tavav |
READ CYCLE 2 (See Note 8)
TAVAV {
sy W s
_——\ teLav
E (CHIP ENABLE) N 7E
1
*— tELOX EHaz
Q(DATA OUT) < DATA VALID
- tavav
MCMé6728 MOTOROLA FAST SRAM DATA
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

Symbol MCM6728-10 MCM6728-12 MCM6728-15

Parameter Standard | Alternate | Min Max Min Max Min Max | Unit | Notes
Write Cycle Time tAVAV twe 10 —_ 12 —_ 15 — ns 3
Address Setup Time tAVWL tas 0 - [] - [4] —_— ns
Address Valid to End of Write tAVWH taw 9 - 10 - 12 —_ ns
Write Pulse Width tWLWH twp 9 — 10 —_ 12 — ns

tWLEH twp

Data Valid to End of Write tovwH tow 5 — 6 — 7 — ns
Data Hold Time tWHDX toH 0 —_ 0 —_ 0 - ns
Write Low to Data High-Z twLaz twz 0 5 0 6 0 7 ns | 456
Wirite High to Output Active twHQXx tow 3 — 3 — 3 — ns | 456
Write Recovery Time tWHAX twR 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 < tyyHqQX min both for a given device and from device to device.

WRITE CYCLE 1
tAvAV
A(ADDRESS) }( >L
tAVWH WHAX
E (CHIP ENABLE) \ 7/
je———— WLEH ——J
WLWH
W (WRITE ENABLE) p /
N__ /
re— AW ——> IDVWH ——» tWHDX
D (DATAIN) DATA VALID )
wLaz ey
Q (DATA OUT) HGHZ HIGH 2
tWHQX
MOTOROLA FAST SRAM DATA MCM6728
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

Symbol MCM6728-10 MCM6728-12 MCM6728-15
Parameter Standard | Alternate | Min Max Min Max Min Max | Unit | Notes
Write Cycle Time tavav twe 10 . 12 = 15 —_ ns 3
Address Setup Time tAVEL taAs 0 — 0 - 0 —_ ns
Address Valid to End of Write tAVEH taw 8 — 9 — 10 - ns
Enable to End of Write {ELEH tow 8 — 9 — 10 —_ ns 45
Enable to End of Write tELWH tcw 8 — 9 — 10 —_ ns 4,5
Data Valid to End of Write tDVEH tow 5 . 6 — . ns
Data Hold Time tEHDX toH 0 —_ 0 — - ns
Write Recovery Time tEHAX twR 0 — 1] - _ 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) )( ><
AVEH
|—— 1ELEH ———»
E (CHIP ENABLE) \\ ](
e WL ——————re— tELWH D {EHAX
W (WRITE ENABLE) \ /_/
IDVEH — tEHDX
Q (DATAOUT) HIGHZ
ORDERING INFORMATION

(Order by Full Part Number)

MTM 728 W. X XX
Motorola Memory Prefix —E.___

Part Number

Shipping Method (R2 = Tape and Reel, Blank = Rails)

Speed (10=10ns, 12=12ns, 15=15ns)

Package (WJ = 400 mil SOJ)

Full Part Numbers — MCM6728WJ10 MCM6728WJ12 MCM6728WJ15
MCM6728WJ10R2 MCM6728WJ12R2  MCM6728WJ15R2

MCM6728 MOTOROLA FAST SRAM DATA
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MOTOROLA

m SEMICONDUCTOR
TECHNICAL DATA

Product Preview

256K x 4 Bit Fast Static Random
Access Memory

The MCM6728A 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.

This device meets JEDEC standards for functionality and revolutionary pinout, and is
available in a 400 mil plastic small-outline J-leaded package.

Single 5 V + 10% Power Supply

Fully Static — No Clock or Timing Strobes Necessary
All inputs and Outputs Are TTL Compatible

Three State Outputs

Fast Access Times: 8, 10, 12, 15 ns

Center Power and I/O Pins for Reduced Noise

BLOCK DIAGRAM
A
[<*— Vee
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A —
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DECODER| o 512 ROWS x512x 4

A . COLUMNS

A —

{2

A

1 |
Dao —9 = COLUMN 10
. INPUT COLUMN DECODER
e DATA
CONTROL

DQ3

q A A A A A AAAA

!

E—

MCM6728A

WJ PACKAGE
400 MIL SOJ
CASE 810

PIN ASSIGNMENT

AQ1®  pflA
AQ 2 7 A
All 3 60A
All 4 s0A
Ells 4P A
paol] ¢ 23 P bas
veel 7 221 Vss
Vssll s 21 Voo
patf o 20 [1 D@2
Wl 1o 19 A
Al 11 1BPA
All 12 17 ] A
Al 13 wBfA
Al 14 15PA
PIN NAMES
AO-A17 ......oeell. Address Input
B Chip Enable
Wi Wirite Enable
DQO-DQ3........ Data Input/Output
Veg coeienns . + 5V Power Supply
VGG tvinriiiiinaiiiiinans Ground
NC ....ooeviiiinnn No Connection

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 w Mode Vgg Current Output Cycle

H X Not Selected Isg1, IsB2 High-Z —

L H Read IccA Dout Read Cycle
L 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 Vee -05t0+7.0 \ ages or electric fields; however, it is advised
" " ) thatnormal precautions be taken to avoid appli-
Voltage Relat Vgsg for Any Pin Except | Vi, V, -05to0V 05| VvV

ov(a:gce elative to Vg for Any Pin Excep in- Yout ovee+ cation of any voltage higher than maximum
rated voltages to these high-impedance cir-

Output Current lout +30 mA cuits.
Power Dissipation o 10 W This BICMOS memory circuit has been de-

signed to meet the dc and ac specifications
Temperature Under Bias Tbias -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 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
extended periods of time could atfect device reliability.

Operating Temperature TA 0to+70 °C

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Ve =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 55 "
Input High Voltage ViH 22 — Voc+03*| V
Input Low Voltage ViL ~-0.5* — 0.8 \

* VL (min) = - 0.5 V dc; Vj_ (min) = - 2.0 V ac (pulse width < 2.0 ns) for | < 20.0 mA.
** Vi (max) = Vg + 0.3 V dc; V)H (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(h) —_ +1.0 pA
Output Leakage Current (E = V|, Vout = 0 to V) likg(0) - +1.0 pA
Output Low Voltage (oL = + 8.0 mA) VoL —_ 0.4 \
Output High Voltage (I0H = - 4.0 mA) VOH 24 — v
POWER SUPPLY CURRENTS
Parameter Symbol | 6728A-8 | 6728A-10 | 6728A-12 | 6728A-15 | Unit
AC Active Supply Current (Igyt = 0 mA) (Voc = max, f = fmax) Icca 175 165 155 145 mA
Active Quiascent Current (E = V||, VoG = max, f = 0 MHz) [o%e7) 90 90 90 90 mA
AC Standby Current (E = Vi, VoG = max, f = fmax) lsB1 60 60 60 60 mA
CMOS Standby Current (VoG = max, f=0MHz, E2Vgc-0.2V, IsB2 20 20 20 20 mA
VinsVgg+02V,or2Vcc-0.2V)
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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 — 6 pF
Control Pin Input Capacitance Cin - 6 pF
Input/Output Capacitance Cio —_ 8 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0 V £10%, TA = 0 to + 70°C, Unless Otherwise Noted) E
Input Timing Measurement Reference Level ............... 15V Output Timing Measurement Reference Level ............. 15V
Input Pulse Levels .................vue . 0to3.0V Outputload .....covvvviinniininiieiieeiienanss See Figure 1A
Input Rise/Fall TiIMe .......covvviniiiiineninerinneenennen 2ns
READ CYCLE TIMING (See Notes 1 and 2)
Symbol 6728A-8 6728A-10 6728A-12 6728A-15
Parameter Standard | Alternate | Min | Max | Min | Max | Min | Max | Min | Max { Unit | Notes
Read Cycle Time tAVAV tRc 8 —_ 10 —_ 12 - 15 -_ ns 3
Address Access Time tavav tAA - 8 - 10 - 12 - 15 ns
Enable Access Time teLqv tacs —_ 8 - 10 e 12 - 15 ns
Output Hold from Address Change taxax toH 3 - 3 _ 3 — 3 -— ns
Enable Low to Output Active teLQx tcLz 3 - 3 —-— 3 - 3 - ns | 456
Enable High to Output High-Z tEHQZ tcHZ 0 4 0 5 0 6 0 7 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. Atany given voltage and temperature, teHQz max < tg X min, for a given 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)1).
8. Addresses valid prior to or coincident with E going low.

AC TEST LOADS

TIMING LIMITS

The table of timing values shows either a

+V 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
= AL =50 2550 5pF since the system must supply at least that
(INCLUDING much time (even though most devices do not
V=15V SCOPEANDJIG)  requireit). Onthe other hand, responses from
L the memory are specified from the device
N 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.

NOTE: For information on output |-V characteristics, see Chapter 8, Section 1.
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READ CYCLE 1 (See Note 7)

tAVAY
A(ADDRESS) >< *

- taxax

Q(DATA OUT) PREVIOUS DATA VALID DATA VALID

I‘—_"’"‘_‘——‘ tavav

READ CYCLE 2 (See Note 8)

tAVAV {
oz Y X
— T\ tELQV
E (CHIP ENABLE) R 7t
EHQZ

re— tELax —>
Q (DATA OUT) < DATA VALID

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

Symbol 6728A-8 6728A-10 6728A-12 6728A-15

Parameter Standard | Alternate | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Write Cycle Time tavAvV twe 8 — 10 —_ 12 . 15 — ns 3
Address Setup Time tAvwL tas 0 - o] —_ 0 — 0 - ns
Address Valid to End of Write tAVWH taw 8 —_ 9 —_ 10 - 12 — ns
Write Pulse Width tWLWH twp 8 _— 9 — 10 —_ 12 —_ ns

tWLEH twp

Data Valid to End of Write tDVWH tow 4 - 5 — 6 _ 7 - ns
Data Hold Time tWHDX tpH 0 — 0 - 0 — 0 - ns
Wirite Low to Data High-Z twLQz twz 0 4 0 5 0 6 0 7 ns | 456
Write High to Output Active twHQX tow 3l —lat—=1331—=13]—=1n [a56
Wiite Recovery Time tWHAX twRr 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. 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) ><
tAVWH 1 tWHAX

E (CHIP ENABLE) \ 7/

[e———— MWLEH ——>
WLWH
W (WRITE ENABLE) \L ]l
— WL —> foVWH ——» OWHDX

D (DATAIN) ><>< DATA VALID
twLaz 4‘-’

HIGHZ HIGHZ

Q (DATAOUT)

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

Symbol 6728A-8 6728A-10 6728A-12 6728A-15
Parameter Standard | Alternate | Min | Max | Min | Max [ Min | Max | Min | Max | Unit | Notes
Write Cycle Time tAVAV twc 8 - 10 - 12 —_ 15 — ns 3
Address Setup Time tAVEL tAs 0 _ 0 —_ 0 -_ 0 _ ns
Address Valid to End of Write tAVEH taw 7 — 8 — 9 — 10 - ns
Enable to End of Write tELEH tcw 7 — 8 — 9 — 10 . ns 4,5
Enable to End of Write tELWH tcw 7 - 8 - 9 —_ 10 —_ ns 4,5
Data Valid to End of Write tDVEH tow 4 - 5 - 6 - 7 - ns
Data Hold Time tEHDX toH 0 —_ 0 —_ 0 —_ 0 —_ ns
Wirite Recovery Time tEHAX twR 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. It 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
o tavav
A (ADDRESS) >< ){
tAVEH -
tELEH
E(CHIP ENABLE) \\ 7/
fe— tAVEL tELWH - tEHAX
W (WRITE ENABLE) \ 7/
IDVEH — IEHDX
D (DATA IN) DATA VALID
Q(DATAOUT) HIGHZ
ORDERING INFORMATION

(Order by Full Part Number)

MTM 6728A W. X XX
Motorola Memory Prefix —l_——— Shipping Method (R2 = Tape and Reel, Blank = Rails)
Part Number Speed (B=8ns, 10=10ns, 12=12ns, 15=15ns)

Package (WJ = 400 mil SOJ)

Full Part Numbers — MCM6728AWJ8 MCM6728AWJ10 MCMB728AWJ12 MCM6728AWJ15
MCM6728AWJBR2 MCM6728AWJ10R2  MCM6728AWJ12R2  MCM6728AWJ15R2
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MOTOROLA

m SEMICONDUCTOR
TECHNICAL DATA

256K x 4 Bit Fast Static Random
Access Memory

MCM6729

The MCM6729 is a 1,048,576 bit static random access memory organized as WJ PACKAGE
262,144 words of 4 bits. This device is fabricated using high performance silicon-gate 400 MIL SOJ
BiCMOS technology. Static design eliminates the need for external clocks or timing CASE 857A
strobes.

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

This device meets JEDEC standards for functionality and revolutionary pinout, and is PIN ASSIGNMENT
available in a 400 mil plastic small-outline J-leaded package. v 1® 2 DA
e Single 5 V + 10% Power Supply Ad A
e Fully Static — No Clock or Timing Strobes Necessary 2 8
o All Inputs and Outputs Are TTL Compatible Aq 3 oPa
» Three State Outputs Afl 4 290a
e Fast Access Times: 10, 12, 15 ns Al s 280aA
o Center Power and I/O Pins for Reduced Noise = -

El s a7 fa
paofl 7 26 [) oas
BLOCK DIAGRAM veell 8 25 ) Vs
vssll 9 24 [ Veo
A —3— par 0 23 ) pae
P D — “— Vce o
. fe— Vsg Wi n 2fa
k? Afl 12 RIF
A __—k'——i,}: cow MEMORY All 13 20[0A
A MATRIX
DECODER| & | s12ROWSx512x4 Al 4 19 (1A
e P — . COLUMNS Al 15 18 ] A
A —1] nef] 16 17 [Inc
A —1]
A
1 1 PIN NAMES
Do —9 - COLUMN 110
. INPUT COLUMN DECODER ) Address Input
. oata | TT T ITHHITIIrimir |t B Chip Enable
CONTROL Write Enable
DQ3 Output Enable
A A A A A AA A A DQo-DQ3........ Data Input/Output
VEC «vevvennnnns + 5V Power Supply
VGG vvvrnrnrenininnnnninns Ground
E . NC ....oiiiiiiien No Connection
.
w

G I (-
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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 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 in-

puts againstdamage due to high static voltages

Power Supply Voltage Vee ~05t0+7.0 \ or electric fields; however, itis advised that nor-
Voltage Relative to Vgg for Any Pin Vin» Vout | ~05toVgc+05 | V mal precautions be taken toavoid 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 Thbias -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 Oto+70 °C

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vee =5.0 V£ 10%, Tp = 0to 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 v
Input High Voltage VIH 22 - Vec+03™ | V
Input Low Voltage ViL -05" — 0.8 \"
*ViL (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 de; 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, Vi = 0 to Vo) |lkg(l) — +1.0 HA
Output Leakage Current (E = V)4, Vout = 0 to Vgg) likg(0) - +1.0 pA
Output Low Voltage (IoL = + 8.0 mA) VoL —_ 0.4 A
Output High Voltage (IoH = — 4.0 mA) VOH 24 — v
POWER SUPPLY CURRENTS
Parameter Symbol | MCM6729-10 | MCM6729-12 | MCM6729-15 | Unit
AC Active Supply Current (loyt = 0 mA) (Vo = max, f = fmax) Icca 165 155 145 mA
Active Quiescent Current (E =V, VoG = max, f = 0 MHz2) Icc2 90 90 90 mA
AC Standby Current (E = V|H, Vi = max, f = fmax) IsB1 60 60 60 mA
CMOS Standby Current (Vgc = max, f= 0 MHz, E2 Vo -0.2V, 1sp2 20 20 20 mA
VinsVsg +0.2V,or2Veg-0.2V)

MCM6729 MOTOROLA FAST SRAM DATA
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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 — 6 pF
Control Pin Input Capacitance Cin - 6 pF
Input/Qutput Capacitance Cio — 8 pF

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

............. 15V E

Input Timing Measurement Reference Level ............... 1.5V Output Timing Measurement Reference Level
InputPulselevels ................cooviiiinnen 0to3.0V Outputload .........cccvviviiiiiiiiiiiiinne, See Figure 1A
Input Rise/Fall Time .......cvuiirineiiiiiireniennnnnns 2ns
READ CYCLE TIMING (See Notes 1 and 2)
Symbo! MCM6729-10 MCM6729-12 MCM6729-15
Parameter Standard | Alternate Min Max Min Max Min Max Unit | Notes
Read Cycle Time tAVAV tRC 10 - 12 - 15 - ns 3
Address Access Time tavav tAA — 10 —_ 12 — 15 ns
Enable Access Time teLQv tacs — 10 - 12 — 15 ns
Output Enable Access Time tcLaQv toE — 5 — 6 — 7 ns
Output Hold from Address Change taxax toH 3 — 3 — 3 - ns
Enable Low to Output Active tELQX tcLz 3 — 3 - 3 - ns | 45,6
Output Enable Low to Output Active tGLQX toLz 0 = 0 . 0 — ns | 45,6
Enable High to Output High-Z teHQZ tcHZz 0 0 6 0 7 ns | 45,6
Output Enable High to Output High-Z | tgHQz tOHZ [ 5 [ 6 0 7 ns | 45,6

NOTES:

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 otherhand, 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-

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. Atany given voltage and temperature, tEHQZ (max) < tgLQx (min), and tgHQZ (Mmax) < tgHQX (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

vV
outPuT—{(] 480 @
Rl =50 Q OUTPUT
= L= 5pF
%5 Q (INCLUDING
V=15V SCOPE AND JIG)
Figure 1A Figure 1B

vides data later than that time.
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A (ADDRESS)

Q(DATAOUT)

A(ADDRESS)

E (CHIP ENABLE)

G (OUTPUT ENABLE)

Q(DATAOUT)

READ CYCLE 1 (See Note 7)

A

tAVAV *

tAxax
PREVIOUS DATA VALID DATA VALID
I'l“ tavav 1
READ CYCLE 2 (See Note 8)
1AVAV ;‘
tavav

\i\ tELQV
/ K tEHQZ >

- {51 OX —™
{V%HQZ—P

taLav
e terox —

< DATA VALID >——

MCM6729
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

Symbol MCM6729-10 MCM6729-12 MCM6729-15
Parameter Standard | Alternate | Min Max Min Max Min Max | Unit | Notes
Write Cycle Time tavav twe 10 - 12 — 15 - ns 3
Address Setup Time tavwL tas 0 = 0 — 0 - ns
Address Valid to End of Write tAVWH taw 9 - 10 —_ 12 - ns
Address Valid to End of Write, tAVWH taw 8 — 9 —_ 10 —_ ns
G High
Write Pulse Width tWLWH twp 9 — 10 — 12 —_ ns
tWLEH twp
Write Pulse Width, G High tWLWH twp 8 — 9 —_ 10 — ns
tWLEH twp
Data Valid to End of Write tovwWH tow 5 - 6 - 7 —_ ns
Data Hold Time tWHDX tDH 0 - 0 - 0 -— ns
Write Low to Data High-Z twLQz twz 0 5 0 6 0 7 ns | 456
Write High to Output Active twHQX tow 3 — 3 . 3 . ns | 456
Write Recovery Time tWHAX tWR 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, tywqQz max < twHqx min both for a given device and from device to device.

WRITE CYCLE 1
tavav
A (ADDRESS) >( )(
tAvWH TWHAX
E (CHIP ENABLE) ——\ 7/
e —— tt‘\;,vtEH —_—
W (WRITE ENABLE) 1\ " 7[
re— WL —— DvwH —— tWHDX
D (DATA IN) DATA VALID
twaz -I‘—’
Q (DATAOUT) HIGH Z HIGH Z
twHOX
MOTOROLA FAST SRAM DATA MCM6729
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

Symbol MCM6729-10 MCM6729-12 MCM6729-15
~ Parameter Standard | Alternate | Min Max Min Max Min Max | Unit | Notes

Write Cycle Time tavav twe 10 — 12 — 15 — ns 3
Address Setup Time tAVEL tas 0 — 0 - 0 — ns

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

Enable to End of Write tELEH tcw 8 — 9 —_ 10 - ns 45
Enable to End of Write tELWH tcw 8 — 9 . 10 . ns 4,5
Data Valid to End of Write tDVEH tow 5 - 6 —_ 7 - ns

Data Hold Time ) tEHDX tDH 0 - 0 —_ 0 - ns

Write Recovery Time tEHAX WR 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
lje—— {E[EH ——»
E (CHIP ENABLE) \\ ]/
e tAVEL tELWH 1EHAX
W (WRITE ENABLE) \ 7/
IpveH — 1EHDX
D (DATAIN) DATA VALID
Q (DATAQUT) HIGH 2
ORDERING INFORMATION

(Order by Full Part Number)

MCM 6729 WJ XX XX

Motorola Memory Prefix ————j— L Shipping Method (R2 = Tape and Reel, Blank = Rails)

Part Number Speed (10 =10ns, 12 = 12 ns, 15 = 15 ns)
Package (WJ = 400 mil SOJ)
Full Part Numbers — MCM6729WJ10 MCM6729WJ10R2
MCM6720WJ12 MCM6729WJ12R2
MCM6729WJ15 MCM6729WJ15R2
MCM6729 MOTOROLA FAST SRAM DATA
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MOTOROLA

SEMICONDUCTOR
TECHNICAL DATA

Product Preview

256K x 4 Bit Fast Static Random
Access Memory

The MCM6729A 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 flexi-
bility 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.
¢ Single 5V £ 10% Power Supply
Fully Static — No Clock or Timing Strobes Necessary
All Inputs and Outputs Are TTL Compatible
Three State Outputs
Fast Access Times: 8, 10, 12, 15 ns
Center Power and I/O Pins for Reduced Noise

BLOCK DIAGRAM

<— Vce
[+ Vss

—

—T

—

_{6\:—% . MEMORY

ROW MATRIX

pecobER| & | s12RowsxS12x4

—{ 5 . COLUMNS

—13

—3

—I3

| I

DQo — = COLUMN /0
o INPUT COLUMN DECODER
. DATA
CONTROL
DQ3
A A A A A AA A A

E—

ol=| mi
L ]

MCM6729A

WJ PACKAGE

400 MIL SOJ
CASE 857A
PIN ASSIGNMENT
Nefq 1® 2 A
Afl 2 3t A
Af 3 DA
All 4 2p0A
Afll 5 28[1A
Efl 6 270G
paof] 7 2 [ ba3
veel s 25 [J Vss
Vssf] 9 24 [FVee
oat{f 1o 23 [ b2
Wg n 20aA
Al 12 2004
Al 13 204
Al 14 1vla
All 15 1B0a
NGO 16 17 INC
PIN NAMES
.............. Address Input
.......... Chip Enable
......... Write Enable
........ Output Enable
Data Input/Output
... +5V Power Supply
.............. Ground

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

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 sB1. IsB2 High-Z -

L H H Output Disabled Icca High-Z —_—

L L H Read lcca Dout Read Cycle
L[ x|t 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 flelds; however, itis advised that nor-
I Jati - ~0. . mal precautions be taken to avoid application of
Vo \;z%e Relative to Vgg for Any Pin Except | Vin, Vout | =0.5to Ve +05 | V 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 Tsig -55%0+ 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 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 45 5.0 5.5 \
Input High Voltage VIH 2.2 . Vee +0.3* \
Input Low Voltage ViL -0.5" — 08 v

*VIL (min) == 0.5 V dc; V| (min) =~2.0 V ac (pulse width < 2.0 ns) for | < 20.0 mA.
** ViH {(max) = Voo + 0.3 V dc; ViH (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, Vin =0 to Vo) likg(l) - +1.0 RA
Output Leakage Current (E = V|4, Vout = 0 to Vo) likg(0) - +1.0 pA
Output Low Voltage (IoL = + 8.0 mA) VoL - 04 A
Output High Voltage (IoH = — 4.0 mA) VOH 24 — \
POWER SUPPLY CURRENTS
Parameter Symbol | 6729A-8 | 6729A-10 | 6729A-12 | 6729A-15 | Unit
AC Active Supply Current (Igyt = 0 mA) (Vo = max, f = fmax) Icca 175 165 155 145 mA
Active Quiescent Current (E = Vi, Vo = max, f = 0 MHz) lcec2 920 90 920 90 mA
AC Standby Current (E = V|4, VoG = max, f = fmax) isB1 60 60 60 60 mA
CMOS Standby Current (Vg = max, f =0 MHz, E2 Vg - 0.2V, IsB2 20 20 20 20 mA
VinsVgg +0.2V,or2Vec-0.2V)
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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 — 6 pF
Control Pin Input Capacitance Cin - 6 pF
Input/Output Capacitance Ciro - 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 ............. 1.5V
InputPulselevels .............coveviiiiiininiannn, Oto3.0V OutputLoad ......coovviiiiiiiiiiiieniennnns See Figure 1A
Input Rise/Fall Time ...........ccocivvvniiniiiiiinienes 2ns

READ CYCLE TIMING (See Notes 1 and 2)

Symbol 6729A-8 6729A-10 6729A-12 6729A-15

Parameter Standard | Alternate § Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Read Cycle Time tAvAavV tRC 8 — 10 - 12 _ 15 _ ns 3
Address Access Time tavav tAA — 8 - 10| — |12 ] — | 15 ns
Enable Access Time tELQv tacs —_ 8 — 10 . 12 . 15 ns
Output Enable Access Time tGLQv toE - 4 - 5 - 6 —_ 7 ns
Output Hold from Address Change tAxax toH 3 . 3 . 3 . 3 . ns
Enable Low to Output Active tELQX tcLz 3 . 3 . 3 — 3 — ns | 456
Output Enable Low to Output Active taLax toLz 0 —_ 0 - 0 —_ 0 —_ ns | 4,56
Enable High to Output High-Z tEHQZ {CHZ 0 4 0 5 0 6 0 ns | 456
Output Enable High to Output High-Z | tgHQZ toHZ 0 4 0 5 0 6 0 7 ns 4,56

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, tgHQZz (max) < tg| QX (min), and tgHQZ (Max) < tgHQX (min), both fora 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.

AOWON =

o~NO;

AC TEST LOADS TIMING LIMITS

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

the external system point of view. Thus, ad-

=50 Q outpuT dress setup time is shown as a minimum

25 O 5pF since the system must supply at least that

(INCLUDING much time (even though most devices do not

SCOPE AND JIG) 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.

NOTE: For information on output |-V characteristics, see Chapter 8, Section 1.
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READ CYCLE 1 (See Note 7)

tAVAV

A(ADDRESS) >< ;k
[e———— taxQx
Q(DATAOUT) PREVIOUS DATA VALID DATA VALID
!‘ tavav
READ CYCLE 2 (See Note 8)
tAVAV {
A (ADDRESS) >< *
tavav
e tELQv
E (CHIP ENABLE) * 7E
tEHQZ -
<—— fgQx —™
G (OUTPUT ENABLE) N {‘
taLav > 1GHQZ —»
[ 1GLOX —™]
Q(DATAOUT) < DATA VALID >
MCM6729A MOTOROLA FAST SRAM DATA
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

Symbol 6729A-8 6729A-10 6729A-12 6729A-15
Parameter Standard | Alternate | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Wirite Cycle Time tAVAV twe 8 —_ 10 —_ 12 - 15 _— ns 3
Address Setup Time tAVWL tas 0 - 0 - 0 - 0 — ns
Address Valid to End of Write tAVWH taw 8 —_ 9 - 10 - 12 - ns
Address Valid to End of Write, tAVWH taw 7 - 8 — 9 - 10 - ns
G High
Wirite Pulse Width tWLWH twp 8 —_ 9 — 10 - 12 - ns
tWLEH twp
Write Pulse Width, G High tWLWH twp 7 — 8 — 9 — 10| — | ns
tWLEH twp
Data Valid to End of Write tDVWH tow 4 — 5 - 6 — 7 . ns
Data Hold Time tWHDX tDH 0 _ 0 - (1] - 0 - ns
Write Low to Data High-Z twLQz twz 0 4 0 5 0 6 0 7 ns | 456
Wirite High to Output Active twHQXx tow 3 - 3 — 3 — 3 - ns | 456
Wiite Recovery Time tWHAX wr 0 . 0 . [ . 0 — ns
NOTES:

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

2. For common Y/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, tw_Qz max < twH@x min both for a given device and from device to device.

WRITE CYCLE 1
tavav
A (ADDRESS, \< ><
TAVWH WHAX
E (CHIP ENABLE) \ 7/
WLEH
tWLWH
W (WRITE ENABLE) \\ 7[
r— AyWL ——» IDVWH —— tWHDX
D(DATAIN) DATA VALID
wioz e
Q (DATAOUT) HIGH Z HIGH Z
twHaX
MOTOROLA FAST SRAM DATA MCM6729A
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

Symbol 6729A-8 6729A-10 6729A-12 6729A-15
Parameter Standard | Alternate | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes

Write Cycle Time tAVAV twe 8 — 10 - 12 -— 15 — ns 3
Address Setup Time tAVEL tas 0 — 0 — 0 — 0 —_ ns

Address Valid to End of Write tAVEH tAw 7 — 8 —_ 9 - 10 —_ ns

Enable to End of Write tELEH tow 7 - 8 - 9 - 10 —_ ns 45
Enable to End of Write tELWH tcw 7 — 8 —_ 9 - 10 - ns 4,5
Data Valid to End of Write tDVEH tow 4 —_ 5 —_ 6 —_ 7 —_ ns

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

Write Recovery Time tEHAX tWR 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. 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) >< )(
1AVEH
\4————— {ELEH ————»
E (CHIP ENABLE)
N\ /
YAVEL {ELWH - > {EHAX
W (WRITE ENABLE) \ /-/
tDVEH — 1EHDX
D (DATAIN) DATA VALID
Q (DATAOUT) HIGH Z
ORDERING INFORMATION

(Order by Full Part Number)

M_ch 6729A W Xﬁ
Motorola Memory Prefix Shipping Method (R2 = Tape and Reel, Blank = Rails)

Part Number Speed (B=8ns, 10=10ns, 12=12ns, 15=15ns)

Package (WJ = 400 mil SOJ)

Full Part Numbers — MCM6729AWJ8 MCM6729AWJ10 MCM6729AWJ12 MCM6729AWJ15
MCM6729AWJBR2 MCM6729AWJ10R2  MCM6729AWJ12R2  MCM6729AWJ15R2
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MOTOROLA

m SEMICONDUCTOR 1
TECHNICAL DATA
Product Preview
4M x 1 Bit Fast Static Random
Access Memory with ECL I/O
The MCM101520 is a 4,194,304 bit static random access memory organized as \
4,194,304 words of 1 bit. This circuit is fabricated using high performance silicon- TS PACKAGE
gate BICMOS technology. Asynchronous design eliminates the need for external 400 MIL TSOP
clocks or timing strobes. This device operates across a supply voltage range of CASE TBD
—4.94 V to - 5.46 V. Inputs and outputs are voltage and temperature 100K ECL
compensated. W
The MCM101520 meets JEDEC standards for functionality and revolutionary pin-
out. Itis available in 400 mil, 36 lead surface mount TSOP package as well as 36
lead TAB. TB PACKAGE
400 MIL TAB
¢ FastAccess TmPILJEIASS E CO N S U LT CASE TBD
Equal Address and Ch:p Select Access Time
- rororene R GFORY BEFORE
1
l PIN ASSIGNMENT
A17 _{/6\: S N EW
NClte 36{] NC
we— 3 DESIGN.
a0 Q2 asfl a1
A5 —3— “— VEE
N anlls 34 a2
A A2 4 1]
ats —3] MEMORY S
DE@%‘{)VER . MATRIX A3 0 5 3211 A19
A12 —I -
‘ 41)%24023‘?:;3 aalls 31l A0
At ——{3—
sl 30 A21
At0 [k: S50s 2fI NC
" k: vec [l 9 28{) Veg
A8 T3 vee [ 10 270 Vee
b) = I ! [>a oQ %0 a
= COLUMN 1/0
INPUT COLUMN DECODER w2 25l A9
DATA
CONTROL a0 13 240 a4
A5 [ 14 231 A5
A21 A20 A19 A18 A7 A6 A5 A4 A3 A2 A At6 (] 15 20 As
A7 f] 16 21{] A7
5 Al 17 20[1 NC
NC (] 18 191 NC
W
PIN NAMES
Addressinputs | W.........oooovinnnnn Write Enable
ChipSelect | D ..oevnvneniiiiiiinnn Data input
Data Output No Connection
PowerSupply | VGG «veveerrrnininiieniennns Ground
This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice.
MOTOROLA FAST SRAM DATA MCM101520
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TRUTH TABLE (X = Don’t Care)

[ w Data Current Output Cycle

H X X IEE L Not Enabled

L H X IEE Q Read Cycle

L L X IEE L Wirite Cycle

ABSOLUTE MAXIMUM RATINGS (See Note)
Rating Symbol Value Unit

VEE Pin Potential {to Ground) VEE -7.0t0+05 \
Voltage Relative to V¢ for Any Pin Vin, Vout | VEE-0510+05 | V
Except VEE
Output Current (per 1/O) lout -50 mA
Power Dissipation Pp 2.0 w
Temperature Under Bias Thias —-30to+85 °C
Operating Temperature TA Ofo+70 °C
Storage Temperature — Plastic Tstg -55t0+ 125 °C

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to the OPERATING COND!-
TIONS. 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
voltages or electric fields; however, itis ad-
vised that normal precautions be taken to
avoid application of any voltage higher than
maximum rated voltages to these high
impedance circuits.

This BICMOS memory circuit has been
designed to meet the dc and ac specifica-
tions shown in the tables, after thermal equi-
librium has been established. The circuit is
in a test socket or mounted on a printed cir-
cuit board and transverse air flow of at least
500 linear feet per minute is maintained.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =0V, VEE=-5.2V 5%, Ta = 0 to + 70°C, Unless Otherwise Noted)

DC OPERATING CONDITIONS AND SUPPLY CURRENTS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) VEE -5.46 -52 —-4.94 \
Input High Voltage VIH - 1165 — - 880 mVv
Input Low Voltage ViL - 1810 — — 1475 mVv
Output High Voltage VOH -1025 — - 880 mvV
Output Low Voltage VoL -1810 — - 1620 mv
Output High Cormer Voitage VoHC -1035 — — mvV
Output Low Corner Voltage VoLc — — -1610 mvV
Input Low Current L -50 —_ — A
Input High Current WiH — —_ 220 RA
Chip Select Input Low Current liL(cs) 0.5 - 170 A
Operating Power Supply Current (AVAV = 20 ns, All Outputs Open) \EE — — —-195 mA
Quiescent Power Supply Current (fo = 0 MHz (All Inputs and Outputs Open) IEEQ e — -150 mA
Voltage Compensation (VoH) AVOH/AVEE +35mV/V @ —4.94t0-5.46
Voltage Compensation (VoL ) AVOL/AVEE +60 mV/V @ —4.94to - 5.46
RISE/FALL TIME REQUIREMENTS
Parameter Symbol | Test Condition Min Typ Max Unit
Output Rise Time t 20% to 80% 0.5 1.0 15 ns
Output Fall Time tf 20% to 80% 0.5 1.0 15 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 pF
MCM101520 MOTOROLA FAST SRAM DATA
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AC OPERATING CONDITIONS AND CHARACTERISTICS

(VEE=~5.2V+5%,Vcc =0V, Ta = 0to +70°C, Unless Otherwise Noted)

Input Pulse Levels ............. -1.7Vto-0.9V (See Figure 1) Output Timing Measurement Reference Leve! .. VoH =— 1165 mV
Input Rise/Fall Time .......oovviiiiniiiiiiiieniininnnnns 2 VoL =— 14756 mV
Input Timing Measurement Reference Level ................ 0% Output Load (AC Test Circuit) . e See Figure 2
READ CYCLE TIMING (See Notes 1-and 2)
Symbol MCM101520-10 | MCM101520-12 | MCM101520-15
Parameter Standard | Alternate Min Max Min Max Min Max | Unit | Notes

Read Cycle Time tavav tRC 10 - 12 - 15 - ns 2,3

Address Access Time tavav tAA - 10 — 12 — 15 ns

Chip Select Access Time tsLQv tacs - 10 -_ 12 — 15 ns 6

Select High to Output Low tsHQL tRCS 0 7 0 8 0 9 ns

Output Hold from Address Change taxax toH 4 — 4 - 4 —_ ns

Power Up Time {SLIEEH tpu 0 . 0 . 0 . ns

Power Down Time tSHIEEL trp — 10 - 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 <Vy).
6. Addresses valid prior to or coincident with S going low.
READ CYCLE 1 (See Notes 1, 2, and 5)
tavav »|
A (ADDRESS) ' >£ *
e—————tAXQX
Q (DATA OUT) PREVIOUS DATA VALID DATA VALID
e tavav >
READ CYCLE 2 (See Note 6)
} tavav >
A (ADDRESS) * %
tsLav
§ (CHIP SELECT) 5\ /
tsHaL
Q(DATA OUT) // DATA VALID
IEE ———|—— = ————
re— ISHIEEH L———tSHIEEL
SUPPLY CURRENT
MCM101520
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AC TEST CONDITIONS

Vee
1
-09vV
Q
I CL2 R
-17v =
' -20V
r 01pF = 001 uF
tr = Rise Time I I _
tf = Fall Time VEE RL=500
50% = Timing Reference Levels = = €y =30 pF
- (Including Scope and Jig)
Figure 1. Input Levels Figure 2. AC Test Circuit
WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)
Symbol MCM101520-10 | MCM101520-12 | MCM101520-15
Parameter Standard | Alternate Min Max Min Max Min Max Unit | Notes
Write Cycle Time tAVAV twe 10 — 12 - 15 - ns 3
Address Setup Time tavwL tas 1 — 1 — 1 — ns
Address Valid to End of Write tAVWH taw 7 —_ 8 —_ 9 - ns
Write Pulse Width tWLWH twp 7 —_ 8 - 9 —_— ns
tWLSH
Data Valid to End of Write tDVWH tow 7 — 8 - 9 - ns
Data Hold Time tWHDX tpH 1 — 1 — 1 — ns
Write High to Output Active tWHQX tow 4 — 4 — 4 — ns 4
Write High to Output Valid twHQv taw — ] — 13 — 16 ns
Write Recovery Time tWHAX tWwR 1 — 1 — 1 — ns
Wirite Low to Output Low twLaL tws 0 7 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 }(
AVWH WHAX———
[e—— WL ——> Y/
S (CHIP SELECT) \ 7
- WLSH
re tDVWH T—WHDX
- WL WH ———
W (WRITE ENABLE) X; 7[
Ln—— tWHQV——

twiaL
twHQX T Y

MCM101520 MOTOROLA FAST SRAM DATA
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WRITE CYCLE 2 (S Controlled, See Notes 1 and 2)

Symbol MCM101520-10 { MCM101520-12 | MCM101520-15
Parameter Standard | Alternate Min Max Min Max Min Max | Unit | Notes
Write Cycle Time tAVAV twe 10 - 12 — 15 - ns 3
Address Setup Time tavsL tas 1 — 1 — 1 — ns
Address Valid to End of Write tAVSH taw 7 - 8 —_ —_ ns
Write Pulse Width tsLSH tcw 7 - 8 - 9 - ns
tSLWH
Data Valid to End of Write tDvsH tow 7 —_ 8 - 9 —_ ns
Chip Select Set-Up Time tsLwL tcs 0 — 0 —_ ] — ns
Data Hold Time tSHDX tDH 1 - 1 - 1 - ns
Write Recovery Time tSHAX WwR 1 _ 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. Ali 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)

tavay
tAVSH >
A (ADDRESS) X ADDRESS VALID )(
tAVSL—t tSHAX
s ISLSH
5 (CHIP SELEGT) 1-\ }[
{DVSH———» tSHDX
/
o —fe—ste ISLWH
W (WRITE ENABLE) 5L ]Z
Q (DATA OUT)
ORDERING INFORMATION

(Order by Full Part Number)

Motorola Memory Prefix —M_‘fM xlx— Shipping Method (Blank = Ralils)

Part Number Speed (10=10ns, 12=12ns, 15= 15 ns)
Package (TS = TSOP, TB = TAB)

Full Part Numbers — MCM101520TS10 MCM101520TB10
MCM101520TS12 MCM101520TB12
MCM101520TS15  MCM101520TB15

MOTOROLA FAST SRAM DATA MCM101520
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MOTOROLA

TECHNICAL DATA
Product Preview MCM101524
1M x 4 / 2M x 2 Bit Fast Static
Random Access Memory with ECL 1/O
The MCM101524 is a 4,194,304 bit static random access memory that can be elec-
trically reconfigured as 1,048,576 words of 4 bits or 2,097,152 words of 2 bits. The \
2M x 2 operation is achieved by applying VEE voltage to the D1/Mode select pin. The TS PACKAGE
1M x 4 option features separate data inputs and outputs. The 2M x 2 mode features 4%’:;'; ;ggp
complimentary outputs. This circuit is fabricated using high performance silicon-gate
BiCMOS technology. Asynchronous design eliminates the need for external clocks or M
timing strobes.
The MCM101524 is available in a 400 mil, 36 lead surface-mount TSOP package as
well as 36 lead TAB.
TB PACKAGE
o Fast Access Times: 10, 12, 15ns 400 MIL TAB
¢ Equal Address and Chip Select Access Time CASE TBD
o Power Operation: — 200 mA Maximum, Active AC
BLOCK DIAGRAM
A —{3 PIN ASSIGNMENT
[+ VEE
e P — a0l 1o A
Al [<«— Vce
s — 3 Al 2 35( A2
ae — 3 a2ll 3 3l A3
ma—L3 cow | o | MEMORYMATRIX aal 4 all as
DECODER . 1024 ROWS x
At2 _—%——_ ° 4095 COLUMNS A4l 5 a2 A19
P — 506 atfl NC
o — 33— Dol 7 301 Da/A20
2 —{3— ol s 29]) Q3G
A8 —k Vee O 281 VEE
x4 xR 1 | vee ] 10 27{1 Vee
% EA(())DE = COLUMNVO, Qa0 [ 11 261 Q2/01
: D1 INPUT COLUMN DECODER
03 A2 DATA DIMODE [] 12 25 [ p2/Dt
CONTROL —
Q Qo && w13 24 Ne
«
. Qi A19 A1B A7 A6 A5 A4 A3 A2 A1 AO A0l 14 23[) A9
Q3 af | A15(] 15 2201 A
1 a0 : g
= At6 ] 16 21] A5
S .
. INTALRYS 20 A6
W A8 18 19(] A7
W l @ 0
PIN NAMES
AD-A20 ............. AddressInputs | W................ol Write Enable
S ChipSelect | DO-D3 ...............u.. Data Input
Q0-Q3.......nuunn.n. DataOutput | Q0andQT.............. Data Output
NC ...t No Connection | VEE .......coevvnennn. Power Supply
Ao o TN Ground | Mode .. Reconfigures for x2 Operation

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

MCM101524
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TRUTH TABLE (X = Don't Care)

S Mode | Config Operation Data | Output | Current

H X X X Not Enabled X L —_

L H H/L x4 Read X Q IEE

L L H/L x4 Write X L IEE

L H VEE x2 Read X Q IEE

L L VEE x2 Write X L IEE

ABSOLUTE MAXIMUM RATINGS (See Note)
Rating Symbol Value Unit

VEE Pin Potential (to Ground) Vee ~7.0t0+05 v
Voltage Relative to Vg for Any Pin Vin Vout | VEE—0.5t0+05 | V
Except VEE
Output Current (per I/0) lout -50 mA
Power Dissipation Pp 2.0 w
Temperature Under Bias Tbias -30to+85 °C
Operating Temperature TA Oto+70 °C
Storage Temperature — Plastic Tstg - 5510+ 125 °C

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
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.

This device contains circuitry to protect
the inputs against damage due to high static
voltages or electric fields; however, it is ad-
vised that normal precautions be taken to
avoid application of any voltage higher than
maximum rated voltages to these high
impedance circuits.

This BICMOS memory circuit has been
designed to meet the dc and ac specifica-
tions shown inthe tables, after thermal equi-
librium has been established. The circuit is
in a test socket or mounted on a printed cir-
cuit board and transverse air flow of at least
500 linear feet per minute is maintained.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =0V, VEE =—-5.2V £ 5%, Tp = 0 to + 70°C, Unless Otherwise Noted)

DC OPERATING CONDITIONS AND SUPPLY CURRENTS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) VEE -5.46 ~-52 —-494 A\
Input High Voltage VIH - 1165 - - 880 mVv
Input Low Voltage ViL -1810 —_ -1475 mv
Mode Selsct for 2Meg x 2 Configuration VM1 VEE VEE VEg + 0.5 \
Mode Select for 1Meg x 4 Configuration Vmz VEE+15 | VILVIH ~0.88 v
Output High Voltage VoH -1025 — - 880 mV
Output Low Voitage VoL -1810 — -1620 mVv
Input Low Current TR -50 —_ — HA
Input High Current i —_ - 220 pA
Chip Select Input Low Current liL(cs) 0.5 - 170 HA
Operating Power Supply Current: AVAV = 20 ns (All Outputs Open) IEE -_ — -195 mA
Quiescent Power Supply Current: fg = 0 MHz IEEQ - — -150 mA
(All Inputs and Outputs Open)
Voltage Compensation (VoRH) AVOH/AVEE +35mV/V @ - 4.94to — 5.46
Voltage Compensation (VoL ) AVl /AVEE +60 mV/V @ - 4.94to ~ 5.46
RISE/FALL TIME REQUIREMENTS
Parameter Symbo! | Test Condition Min Typ Max Unit
Output Rise Time tr 20% to 80% 0.5 1.0 15 ns
Output Fall Time tf 20% to 80% 05 1.0 15 ns
MOTOROLA FAST SRAM DATA MCM101524
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CAPACITANCE (f = 1.0 MHz, Ta = 25°C, Periodically Sampled Rather Than 100% Tested)

Parameter Symbol Typ Max Unit
Input Capacitance Address and Data Cin 3.5 7 pF
SW| cCex 4 7
Output Capacitance Q|| Cout 4 8 pF

AC OPERATING CONDITIONS AND CHARACTERISTICS
(VEE=-5.2V £5%, Vcc =0V, TA = 0 to +70°C, Unless Otherwise Noted)

Input Pulse Levels ............. -1.7Vto-0.9V (See Figure 1) Output Timing Measurement Reference Level .. VoH =- 1165 mV
Input Rise/Fall Time .........c.oeviviivineiiiniiinninnnn ins VoL =-1475mV
Input Timing Measurement Reference Level . ............... 50% Output Load (AC Test Circuit) .......ocvveveenannn. See Figure 2

READ CYCLE TIMING (See Notes 1 and 2)

Symbol MCM101524-10 | MCM101524-12 | MCM101524-15
Parameter Standard | Alternate | Min Max Min Max Min Max | Unit | Notes
Read Cycle Time tavav trc 10 -_ 12 - 15 -_ ns 2,3
Address Access Time tavav tAA - 10 - 12 —_ 15 ns
Chip Select Access Time . tsLav tacs - 10 - 12 - 15 ns 6
Select High to Output Low tsHQL trRCS 0 7 0 8 0 9 ns
Output Hold from Address Change taxax toH 4 —_ 4 —_ 4 - ns
Power Up Time tSLIEEH tPu ] - 0 - 0 - ns 4
Power Down Time tSHIEEL tpD —_— 10 - 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|L).
6. Addresses valid prior to or coincident with S going low.
AC TEST CONDITIONS
Vee
]
4 -09V
80% 80% Q
50% 50% cL Ry
20% 20% _17V 1: Ty
t - &
t f 0.1uF 0.01 uF
tr = Rise Time I I
tf= Fall Time 4 Ve L
50% = Timing Reference Levels = =
RL=50Q
CL = 30 pF (Including Scope and Jig)
Figure 1. Input Levels Figure 2. AC Test Circuit
MCM101524 MOTOROLA FAST SRAM DATA
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READ CYCLE 1 (See Notes 1, 2, and 5)

| tavav

A (ADDRESS) j{

X

Q (DATAOUT)

DATAVALID

taxax '
PREVIOUS DATA VALID *><><>O<><¥
le
re >

tavav

READ CYCLE 2 (Ses Note 6)
} tavav >
A(ADDRESS) X *
tsLav
S (CHIP SELECT) 5\ Jl
tsHaL
Q(DATAOUT) } DATA VALID
EE ———~——————
£ [e—tSHIEEH l-—lsmEEL
SUPPLY CURRENT
MCM101524

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

Symbol MCM101524-10 | MCM101524-12 | MCM101524-15
Parameter Standard | Alternate | Min Max Min Max Min Max | Unit | Notes
Write Cycle Time tavav twe 10 — 12 — 15 — ns 3
Address Setup Time tavwL tas 1 —_ 1 —_ 1 —_ ns
Address Valid to End of Write tAVWH taw 7 —_ 8 — 9 . ns
Wirite Pulse Width WLWH twp 7 —_ 8 -— 9 — ns
twLsH
Data Valid to End of Write tDvVWH tow 7 — 8 — 9 —_ ns
Data Hold Time tWHDX tDH 1 - 1 — 1 — ns
Write High to Output Active tWHQX tow 4 — 4 . 4 — ns 4
Write High to Qutput Valid twHav taw — 1 — 13 - 16 ns
Write Recovery Time tWHAX tWR 1 — 1 — 1 — ns
Write Low to Output Low twraL ws 0 7 0 8 0 9 ns
NOTES:
1. Awrite 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 WHAX————
_ [t tAy W — [
S (CHIP SELECT) \ ]
——twisH
D(DATAIN) ><><><>Q<>Q<>O<><4¥‘ DATAVALID
I IDVWH
'WHDX
[ WLWH —
W (WRITE ENABLE) \g 7[
le——— tWHav-
twial -
twHax T Y
MCM101524 MOTOROLA FAST SRAM DATA
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WRITE CYCLE 2 (S Controlled, See Notes 1 and 2)

Symbol MCM101524-10 | MCM101524-12 | MCM101524-15
Parameter Standard | Alternate Min Max Min Max Min Max Unit | Notes
Wirite Cycle Time tAVAV twe 10 -_ 12 — 15 - ns 3
Address Setup Time tavsL tas 1 — 1 _— 1 b ns
Address Valid to End of Write tAVSH taw 7 —_ 8 —_ —_ ns
Write Pulse Width tsLSH tcw 7 — 8 — 9 -_ ns
tsLwH
Data Valid to End of Write tDVSH tow 7 — 8 - 9 — ns
Chip Select Set-Up Time tsSLwL tcs 0 — 0 — 0 — ns
Data Hold Time tSHDX tpH 1 - 1 — 1 — ns
Wirite Recovery Time tSHAX tWR 1 — 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 Controlied, See Notes 1 and 2)
-——————————————favav
] | |
AVSH >
A (ADDRESS) >< ><
tavsL 1SHAX
1SLSH /
S (CHIP SELECT) \_\ ]
DVSH————] 1SHDX
T tSLWH
W (WRITE ENABLE) J‘ /[
Q(DATA OUT)
MOTOROLA FAST SRAM DATA MCM101524
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ORDERING INFORMATION

Motorola Memory Prefix _ﬂm ]-0-1

(Order by Full Part Number)

e pal
Shipping Method (Blank = Rails)

Part Number Speed (10 = 10 ns, 12 =12 ns, 15 = 15 ns)
Package (TS = TSOP, TB = TAB)
Full Part Numbers — MCM101524TS10  MCM101524TB10
MCM101524TS12  MCM101524TB12
MCM101524TS15  MCM101524TB15
MCM101524 MOTOROLA FAST SRAM DATA
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CMOS Fast Static RAMs

3.3 Volt Supply
MCMB2VOBD .....cuenenernennennannnnnennnnes 3.27
5 Volt Supply
MCMB205C .....ceueenennennencansnrnennnnenns 33
MCOMB205D .....euvennennrnsnerncnnneansonenss 3.9
MCOMB206C ....uvvuennennrnennrernnneeneansnes 3-15
MCOMB206D ......euenneenenennennnnneenennens 3-21
MCMB208C .....ueneennenneeranenennnannnnns 3-33
MCMB209C ......cueenennanannannaarneaennenes 3-39
MCOMB226A ...euueneennnencnncnnenraanennenns 3-45
MCMB226B ......euenueneenennnnnanrnenennenns 3-51
MCOMB227A «..eoeeneenennenerneansarnensnnenes 3.58
MCOMB227B .....ueneneneennanenraraenennenns 3-64
MCMB229A ....ueennenneneennennereeneenennns 3-71
MCM6229B .......coccceeenncccnnratcassassnns 3-77
MCMB246 .....ccvveevnenneeneoneaeneeanennns 3-84
MCMB249 ....evurnnenrinenenneaneineneannncs 3-90
MCMB264C ...e.uvneennenneneenenianennnenns 3-96
MCOMB265C ...euueuennennrncnnnnrnnneansnnsnss 3-102
MCMB2B7B .....ueueenenennrncanenrnennennns 3-108
MCMB2BBC ......euenennnnnaneannnreenennenes 3-115
MCOMB2996 .....uvueenennaneanennenreanennennes 3-121

MOTOROLA FAST SRAM DATA
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MOTOROLA

SEMICONDUCTOR

TECHNICAL DATA

32K x 9 Bit Fast Static RAM

The MCM6205C 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.

MCM6205C

f . . h . " A J PACKAGE
This device meets JEDEC standards for functionality and pinout, and is available in 300 MIL SOJ
plastic dual-in-line and plastic small-outline J-leaded packages. CASE 857
o Single 5 V * 10% Power Supply
o Fully Static — No Clock or Timing Strobes Necessary
o Fast Access Times: 15, 17, 20, 25 and 35 ns
« Equal Address and Chip Enable Access Times PIN ASSIGNMENT
e Output Enable (G) Feature for Increased System Flexibility and to Eliminate Bus )
Contention Problems Nete %2 fJvee
¢ Low Power Operation: 140 — 170 mA Maximum AC Ne [ 2 31[] At4
e Fully TTL Compatible — Three State Qutput Asl]3 30 e
a7l 4 2w
A 5 28] A13
BLOCK DIAGRAM 5 [ ]
as 6 27l a9
asll7 5[] at0
M]3 | Ve aslls 5[] an
n— 33— ' allo 201G
M D Vss A1l 10 23 [} At
Ao} 11 2] &
= o MEMORY ATRX pole 21 []ocs
A7——{ 3= DECODER 1289 COLUMNS oar [} 13 20 ] pa7
_k: 14 19 1§ D
" gg; E 15 18 % Dgz
A10
— vss [ 16 17{1 pas
a—3—= —
baos “k NeUT [ 3] COLUMN 10 ] PIN NAMES
. DATA
DQ8 H AD-A14 ... ......... Address Input
% CONTROL COLUMN DECODER DQO-DQ8 ... DataInput/Data Output
Wirite Enable
& # & # & # & Ompl“ Enatle
_ Chip Enable
E1 A0 A2 A5 A8 A12 A13 At4 e No Connection
E2 " xcc Power Supply (S;- 5 V‘i
_ ° 1SS s e ereieiii e, roun
w L]
G— h—'
MOTOROLA FAST SRAM DATA MCM6205C
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TRUTH TABLE (X = Don't Care)

El|E2|G | W Mode Vge Current | Output Cycle
H]IX ]| X ]| X Not Selected isB1, 1sB2 High-Z —
X{L]X]|X Not Selected sB1, IsB2 High-Z —

L {H ] H| H |OutputDisabled IccA High-Z —
LIH]|L]|H Read lcca Dout Read Cycle
LIH]|X]L Write lcca High-Z | Write Cycle
ABSOLUTE MAXIMUM RATINGS
Rating Symbol Value Unit

Power Supply Voltage Vee -05t0+7.0 \

Voltage Relative to Vgg For Any Pin Vin:Vout | -0.5toVcc+05| V

Except Voo

Output Current tout +20 mA

Power Dissipation Pp 1.0 w

Temperature Under Bias Thias -10to+85 °C
Operating Temperature Ta Oto+70 °C
Storage Temperature — Plastic Tstg ~55t0+125 °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 this high-impedance cir-
cuit.

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 at least 500 linear
feet per minute is maintained.

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 55 v
| Input High Voltage VIH 22 — Vec+03™ | V
Input Low Voltage ViL -05* . 0.8 v
* VIL (min) =~ 0.5 V dc; V) (min) = - 2.0 V ac (pulse width < 20 ns)
** Vi4 (max) = Vge + 0.3 V dc; V|4 (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 Vo) likg(1) — +1 pA
Output Leakage Current (ET = V| or G = V| or E2 = V), Vout = 0 to Vi) likg(0) - 1 pA
Output High Voltage (IoH = — 4.0 mA) VOH 24 —_ v
Output Low Voltage (Ip|_ = 8.0 mA) VoL — 04 \
POWER SUPPLY CURRENTS
Parameter Symbol -15 | -17 -20 -25 -35 Unit
AC Active Supply Current (foyt = 0 mA, Vo = Max, f = fmax) Icca 170 160 155 145 140 mA
AC Standby Current (E1 = V|, or E2 = V), VGG = Max, f = fmay) I1sB1 50 45 45 40 40 mA
CMOS Standby Current (VoG = Max, f= 0 MHz, ET 2Vgg-0.2Vor IsB2 20 20 20 20 20 mA
E2<Vgg+0.2V, Vin<Vgg+0.2V,0or 2Vcc~0.2V)
MCM6205C MOTOROLA FAST SRAM DATA
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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 6 pF
Control Pin Input Capacitance (ET, E2, G, W) Cin 8 pF
1/0 Capacitance Cio 8 pF

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Ve =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 .............ocvvnnn .... 0Oto3.0V OutputLoad ...........ou0n Figure 1A Unless Otherwise Noted
Input Rise/Fall Time ......... i e 5ns
READ CYCLE (See Notes 1 and 2)
Symbol =15 -17 -20 -25 -35
Parameter Std Alt Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Read Cycle Time tAVAV tRC 15 — (17| —]l2j—1]125 | — 3B | — ns 3 E
Address Access Time tavav tAA —_ 5| — |17 ]| —|2 | — |25 | — | 35 ns
Enable Access Time teLQv taCs - || —|17]|—]2 |~ |2 ] — ]3| ns 4
Qutput Enable Access Time taLav tOE —_ 8 — 9 — |10 ]| —~]12]|— |15 | ns
Qutput Hold from Address taxax toH 4 — 4 - 4 — 4 —_ 4 —_ ns
Change
Enable Low to Output Active teLax tcLz 4 —_ 4 -_ 4 -_ 4 —_ 4 — | ns | 567
Enable High to Output High-Z tEHQZ tcHz 0 8 0 8 0 9 0 10 0 1 ns | 56,7
Output Enable Low to Qutput taLax toLz 0 — 0 — (] e 0 - 0 — | ns | 567
Active
Qutput Enable High to Qutput tGHQZ toHz 0 7 0 8 0 8 0 10 0 1 ns | 5,67
High-Z
Power Up Time tELICCH tPu 0 — 0 — 0 —_ 0 —_ 0 — | ns
Power Down Time teHiccL | teD —~ 15| —=|17|~—~]20}— ]2 | — |3 | ns
NOTES:

1. W s high for read cycle.

2. E7 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. Addresses valid prior to or coincident with E going low.

5. Atany given voltage and temperature, teHQz (max) is less than tg qx (min), and tgHQZ (Mmax) 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 (ET = V|, E2= Vi, G=V)).

@ NOD

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
4800 the external system point of view. Thus, ad-
dress setup time is shown as a minimum
since the system must supply at least that
(NCLUDING much time (even though most devices do not
SCOPE AND JIG) 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.

Zp=500Q

OUTPUT

2550 5oF

Figure 1A Figure 1B

NOTE: For information on output I-V characteristics, see Chapter 8, Section 1.

MOTOROLA FAST SRAM DATA MCM6205C
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READ CYCLE 1 (See Note 8)

3-6

tAvAV >
A (ADDRESS) >< j<
taxax {
Q (DATA OUT) PREVIOUS DATA VALID DATA VALID
l* tavav >
READ CYCLE 2 (See Note 4)
1AVAV !
A (ADDRESS) >< *
tavav
_ \| tELQv
E (CHIP ENABLE) N
tEHQz
\‘— tELax —™
G (QUTPUT ENABLE) N
taLQv tGHOZ ™
2 < igLax —™
Q (DATA OUT) HiGH < DATAVALID >-—ﬂ
L
IR— EHICCL
Igg————————————
Vee
SUPPLY
CURRENT 'sB
MOTOROLA FAST SRAM DATA
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WRITE CYCLE 1 (W Controlled, See Notes 1, 2, and 3)

Symbol -15 -17 -20 -25 -35
Parameter Std Alt Min | Max | Min | Max | Min [ Max | Min | Max | Min | Max | Unit | Notes
Write Cycle Time tavav twe 15 | — 17 | — | 20 — |25 } — | 3 | — ns 4
Address Setup Time tavwL tas 0 - 0 -_ 0 _— 0 - 0 - ns
Address Valid to End of tAVWH taw 12 — 14 —_ 15 - 20 —_ 30 —_ ns
Wirite
Write Pulse Width TWLWH: twp 12 - 14 —_ 15 — 20 - 30 —_ ns
tWLEH
Wirite Pulse Width, TWLWH: wp 10 —_ 1 —_ 12 — 15 —_ 20 — ns 5
G High tWLEH
Data Valid to End of tovwH tow 7 - 8 —_ 8 _ 10 - 12 - ns
Write
Data Hold Time tWHDX tpH 0 —_— 0 —_ 0 —_ 0 —_ 0 —_ ns
Write Low to Output twLQz twz 0 7 0 8 0 8 0 10 | 0 1 ns 6,7.8
High-Z
Write High to Output tWwHQX tow 4 -_ 4 - 4 -_ 4 - 4 — ns 6,7,8
Active
Write Recovery Time tWHAX tWR 0 — 0 - (1] — (] - 0 —_ ns
NOTES: _

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

2. E1 and E2 are represented by E in this data sheet. E2 is of opposite polarity to E.

3. If G goes low coincident with or after W goes low, the output will remain in a high impedance state.

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

5. If G 2 V|, the output will remain in a high impedance state. )

6. Atany given voltage and temperature, ty Qz (max) is less than tyHqXx (min), both for a given device 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.

WRITE CYCLE 1 (W Controlled, See Notes 1, 2, and 3)

tavav

A(ADDRESS) ><
E (CHIP ENABLE) \

TAVWH WHAX

Anmman lWLWH —_—
[ WLEH s
W (WRITE ENABLE) \-\ /—[
e tavwL —> IDVWH ——> 'WHDX

\

twiaz —+e—> le— twhox

HIGH Z HIGH Z

Q (DATA OUT)

MOTOROLA FAST SRAM DATA MCM6205C
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

Symbol -15 -17 -20 -25 -35
Parameter Std Alt Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Write Cycle Time tAVAV twe 15 | — 17 | — |20 | — |25 j — | 3 | — ns 3
Address Setup Time tAVEL tas 0 —_ 0 - 0 _ 0 —_ 0 — ns
Address Valid to End of tAVEH taw 12| — 14 | — 5 | — |20 [ — |26 | — ns
Write
Enable to End of Write tELEH, tcw 10 | — 1 . 12 | — 5| — ]2 | — ns 45
tELWH
Data Valid to End of tOVEH tow 7 — 8 — 8 — 10 — " — ns
Write
Data Hold Time tEHDX toH 0 - 0 - 0 —_ 0 - 0 —_ ns
Writs Recovery Time tEHAX twR 0 - 0 - 0 — 0 — 0 - ns
NOTES:

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

2. E7 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. It 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) >< }(

TAVEH

E (CHIP ENABLE) }/

1
e 1aVEL | tgtvev: tEHAX
e WLEH
W (WRITE ENABLE) \k ][
IDVEH —™ tEHDX
D (DATA IN) DATA VALID
Q(DATAOUT) HIGH Z
ORDERING INFORMATION

(Order by Full Part Number)

~ McM 6205C X ﬁx
Motorota Memory Prefix -—-——_,_ Shipping Method (R2 = Tape and Reel, Blank = Rails)

Part Number Speed (15=15ns,17 =17 ns, 20=20ns,
25 = 25ns, 35 = 35 ns)

Package (J = 300 mil SOJ)

Full Part Numbers — MCM6205CJ15 MCM6205CJ15R2
MCMB205CJ17 MCM6205CJ17R2
MCM6205CJ20 MCM6205CJ20R2
MCM6205CJ25 MCM6205CJ25R2
MCM6205CJ35 MCM6205CJ35R2

MCM6205C MOTOROLA FAST SRAM DATA
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MOTOROLA
m SEMICONDUCTOR

TECHNICAL DATA
32K x 9 Bit Fast Static RAM
The MCM6205D is fabricated using Motorola’s high-performance silicon-gate CMOS J PACKAGE
technology. Static design eliminates the need for external clocks or timing strobes, 300 MIL SO
while CMOS circuitry reduces power consumption and provides for greater reliability. CASE 857
This device meets JEDEC standards for functionality and pinout, and is available in
a plastic small-outline J-leaded package.
* 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 Nclte 32{}vee
« Output Enable (G) Feature for Increased System Flexibility and to Eliminate Bus ne ]2 31[] A1
Contention Problems E 2 [ e2
o Low Power Operation: 130 — 140 mA Maximum AC . 2 R w
« Fully TTL Compatible — Three State Output a1 ] 1w
a6l s 28] A13
asfls 271] a9
BLOCK DIAGRAM mfl7 26 (] At0
asl]8 5[] An
M___k: A flle 247G
- la— Voo
—Pe— a1 [} 10 2] a2
< Vss afln 2] &
A4 = poo [ 12 21 ] pas
L row MEMORY MATRIX pat [} 13 20} paz
256 ROWS x 1 1
A7——3—] DECODER 128 x 9 COLUMNS baz E 15 1: a] bas
bQ3 DQ5
ro—3— vgs [ 16 17]] poe
ao——3—
At —3— —
J PIN NAMES
DQ0 ——‘bl t— o1 LUMN ] AD-A14 ...l Address Input
. INPUT ] ¢ co o DQO - DQ8 ... Data Input/Data Output
pag > H COI:;\ITMQOL COLUMN DECODER W Write Enable
[ ... Output Enable
ET,E2 .......... .... Chip Enable
NC ...l No Connection
_ VCC cvverrnennn Power Supply (+ 5 V)
S AD A2 A5 AB AI2 A13 Al4 VESG tvveneannernineannaanes Ground
L d
L d
w L[ ]
7 <
MOTOROLA FAST SRAM DATA MCM6205D
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TRUTH TABLE (X = Don't Care)

ET|E2|G | W Mode Vge Current | Output Cycle
H| X | X ]| X Not Selected IsB1, IsB2 High-Z —
XtL|I X} X Not Selected IsB1, IsB2 High-Z —
L | H | H | H |OutputDisabled IcCA High-Z —
LIHJL]H Read Icca Dout Read Cycle
LIHIX]L Wirite 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 voit-
Power Supply Voltage Vece ~05t0+7.0 A ages or electric fields; however, it is advised
" : that normal precautions be taken to avoid
Voltage Relative to Vgg For Any Pin Vin, Vi -0.5t0V, 05| Vv g N
E:czgt Ve Ca v ss yH in Yout Stovec+ application of any voltage higher than maxi-
mum rated voltages to this high-impedance cir-
Output Current lout +20 mA cuit.
— This CMOS memory circuit has been de-
Power Dissipation Po 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 ~5510 + 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
(Vee =5.0 V£ 10%, TA = 0to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voitage (Operating Voltage Range) Vee 45 5.0 5.5 \
Input High Voltage VIH 22 - Vee +0.3" \
Input Low Voltage ViL -0.5* — 0.8 v
* ViL (min) = — 0.5 V dc; V| (min) = - 2.0 V ac (pulse width < 20 ns)
** Vi (max) = Vg + 0.3 V de; ViH (max) = Vo + 2.0 V ac (pulse width < 20 ns)
DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vinh =0to Vo) ) 'lkg(l) —_ +1 pA
Output Leakage Current (ET = Vi or G = V|4 or E2 = V), Vout = 0 to Vec) likg(0) — +1 pA
Qutput High Voltage (IoH =~ 4.0 mA) VoH 24 — \"
Output Low Voltage (Ig( = 8.0 mA) VoL — 0.4 v
POWER SUPPLY CURRENTS
Parameter Symbol -15 -20 -25 Unit
AC Active Supply Current (lgyt = 0 mA, Voo = Max, f = fiax) Icca 140 135 130 mA
AC Standby Current (ET = V|, or E2 = V|, Voo = Max, f = fyax) IsB1 40 40 35 mA
CMOS Standby Current (Vo = Max, f=0MHz, ET 2Vgg-0.2Vor IsB2 20 20 20 mA
E2<Vgg+0.2V, VinsVgg+0.2V,or 2Vgg-0.2V)

MCM6205D
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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 6 pF
Control Pin Input Capacitance (ET, E2, G, W) Cin 8 pF
1/0 Capacitance Cyo 8 pF

Input Timing Measurement Reference Level
Input Pulse Levels ...........covvvuvnen

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

Input Rise/Fall Time ......cocviniiriiiiiinieniinienenens 5ns

READ CYCLE (See Notes 1 and 2)

. 0to3.0V Outputload ......

............... 15V Output Timing Measurement Reference Level ............. 1.5V
.......... Figure 1A Unless Otherwise Noted

Symbol MCM6205D-15 | MCM6205D-20 | MCM6205D-25

Parameter Std Alt Min Max Min Max Min Max Unit | Notes
Read Cycle Time tavay tRC 15 — 20 - 25 - ns 3
Address Access Time tavav tAA - 15 - 20 - 25 ns
Enable Access Time teLqv tacs — 15 —_ 20 — 25 ns 4
Output Enable Access Time taLaQv toE - 8 - 10 . 12 ns
Output Hold from Address Change tAXQX tOH 4 — 4 — 4 — ns
Enable Low to Output Active tELax tcLz 4 — 4 - 4 — ns |5,6,7
Enable High to Output High-Z tEHQZ tcHz 0 8 0 9 0 10 ns |5,6,7
Output Enable Low to Qutput Active tGLQX toLz 0 - 0 - 0 - ns |5,6,7
Output Enable High to Output High-Z tGHQZ tOHZ 0 7 0 8 0 10 ns |5,6,7
Power Up Time tELICCH tpy 0 — (4] — 0 — ns
Power Down Time tEHICCL tpD -— 15 —_ 20 — 25 ns

NOTES:

-

outPUF—()

. 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.
4
5

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

. 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 tgLqx (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.
8. Device is continuously selected (ET = V), E2 = V|, G = V).

This parameter is sampled and not 100% tested.

AC TEST LOADS

Zy=50Q 4800

5pF
(INCLUDING
SCOPE AND JIG)

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.

MOTOROLA FAST SRAM DATA
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READ CYCLE 1 (See Note 8)

tavAv

3-12

A (ADDRESS) )( X
taxax |
Q(DATA OUT) PREVIOUS DATA VALID DATA VALID
|.= tavav |
READ CYCLE 2 (See Note 4)
1AVAV |
A (ADDRESS) >< %
tavav
" \| tELQv
E (CHIP ENABLE) N
tEHQZ ™
\1—- 'ELQX —»
G (OUTPUT ENABLE) R
tgLav tGHQZ
[ lgLax —* HiGH
Q (DATA OUT) HIGHZ DATA VALID >—G z
o _tewoon ™ e L— IEHICCL
vee /
SUPPLY P
CURRENT IsB:
MCM6205D MOTOROLA FAST SRAM DATA



WRITE CYCLE 1 (W Controlled, See Notes 1, 2, and 3)

Symbol MCM6205D-15 | MCM6205D-20 | MCM6205D-25
Parameter Std Alt Min Max Min Max Min Max | Units | Notes
Write Cycle Time tavav twe 15 -— 20 —_ 25 —_ ns 4
Address Setup Time tAvwL tAs 0 - 0 —_ 0 - ns
Address Valid to End of Write tAVWH taw 12 — 15 —_ 20 - ns
Write Pulse Width WLWH. | WP 12 — 15 — 20 - ns
tWLEH
Write Pulse Width, G High twiwH: | twp 10 - 12 — 15 - ns 5
tWLEH
Data Valid to End of Write tDVWH tbw 7 — 8 —_ 10 — ns
Data Hold Time tWHDX toH 0 -— 0 — 0 - ns
Write Low to Output High-Z wLQz twz 0 7 0 8 0 10 ns 16,7,8
Write High to Output Active twHQx tow 4 - 4 - 4 - ns 6,7,8
Write Recovery Time tWHAX tWR 0 — 0 _ 0 - ns
NOTES: _ .
1. A write occurs during the overlap of E low and W low. _
2. Eland E2 are represented by E in this data sheet. E2 is of opposite polarity to E.
3. If G goes low coincident with or after W goes low, the output will remain in a high impedance state.
4. All timings are referenced from the last valid address to the first transitioning address.
5. If G 2 VH, the output will remain in a high impedance state.
6. Atany given voltage and temperature, tyQz (max) is less than tw4Qx (min), both for a given device and from device to device.
7. Transition is measured x 500 mV from steady-state voltage with load of Figure 1B.
8. This parameter is sampled and not 100% tested.

WRITE CYCLE 1 (W Controlled, See Notes 1, 2, and 3)

tAVAV =
A{ADDRESS) ><
tAVWH = tWHAX
E (CHIP ENABLE) \
WwH ———>
WLEH bt
W (WRITE ENABLE) \-\ 7[
L— tawL —— IDVWH — tWHDX
D(DATAIN) DATA VALID
twiaz ] ke—>t twrax
Q (DATAOUT) HIGH Z HIGHZ

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

Symbol MCM6205D-15 | MCM6205D-20 | MCM6205D-25
Parameter Std Alt Min Max Min Max Min Max | Unit | Notes

Wirite Cycle Time tAVAV twe 15 — 20 - 25 —_ ns 3
Address Setup Time tAVEL tAS 0 - 0 - 0 — ns

Address Valid to End of Write tAVEH taw 12 - 15 - 20 —_ ns

Enable to End of Write tELEH. tcw 10 — 12 — 15 — ns 4,5

tELWH

Data Valid to End of Write tPVEH tow 7 — 8 — 10 — ns

Data Hold Time tEHDX tpH 0 - 0 —_ (4] — ns

Write Recovery Time tEHAX twR 0 — 0 — 0 — ns

NOTES:
1. A write occurs during the overlap of E low and W low.
2. E7 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) }{ ){

1AVEH

E (CHIP ENABLE) J/

[
e avEL > éﬁ,’:‘ {EHAX
f— WLEH
W (WRITE ENABLE) \E ]/
IDVEH —™ tEHDX
D (DATAIN) DATA VALID
Q (DATA OUT) HIGHZ
ORDERING INFORMATION

(Order by Full Part Number)

fl__M M 6205D Eﬁ
Motorola Memory Prefix 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 DATA
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MOTOROLA
TECHNICAL DATA

32K x 8 Bit Fast Static RAM

The MCM6206C is fabricated using Motorola’s high-performance silicon-gate CMOS

technology. Static design eliminates the need for external clock

s or timing strobes,

while CMOS circuitry reduces power consumption and provides for greater reliability.

This device meets JEDEC standards for functionality and pin:
plastic dual-in-tine and plastic small-outline J-leaded packages.

s Single 5V * 10% Power Supply

» Fully Static — No Clock or Timing Strobes Necessary

o Fast Access Times: 15, 17; 20, 25 and 35 ns

* Equal Address and Chip Enable Access Times

e Output Enable (G) Feature for Increased System Flexibility
Contention Problems

¢ Low Power Operation: 135 —~ 165 mA Maximum AC

¢ Fully TTL Compatible — Three State Output

BLOCK DIAGRAM

out, and is available in

and to Eliminate Bus

m— 3 ||

le—— Vcc
pr—

[ Vss
M——3—
D

X
A7———{>3—{ DECODER 128 x8 COLUMNS
1
—
an—3— —
baos iNPUT |3 COLUMN 110 ]
. DATA [

bar | conTROL COLUMN DECODER
E A0 A2 A5 A10 A12 A13 Al4

L]
W I]:
G

SEMICONDUCTO R 1

MCM6206C

P PACKAGE
300 MIL PLASTIC
CASE 710B

J PACKAGE
300 MIL SOJ
CASE 810B

PIN ASSIGNMENT
Adlte 2 flvee
afl2 27 g W

al]s %] a1a
s[4 5[] a8
s[5 241 ag
mls 23] Aty
w7 2@
nfl8 21 [] at0
A [ 9 20 ]'E_
w0 1917 pa7
pao [ 1 18 [] pas
pat [] 12 171 pas
o2 [} 13 16 1] pa4
Vss E 14 1517 pas
PIN NAMES
AO-A14 . ... Address Input
DQO - DQ?7 ... Data Input/Data Output
Wi Write Enable
[ U Output Enable
[ Chip Enable
Veg e . Power Supply (+ 5 V)
VGBS tviiiiiiiiiiiiaienns Ground

MOTOROLA FAST SRAM DATA
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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 | OutputDisabled Ilcca High-Z -
L L H Read lcca Dout Read Cycle
L | X L Write IcCCA 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 vVce -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 ~0.5t0V 05| V - A h
Exceﬁt vee ! s AL in: Yout cc application of any voltage higher than maxi-
mum rated voltages to this high-impedance cir-
Output Current lout +20 mA cuit.
o This CMOS memory circuit has been de-
Power Dissipation Pp 0 w signed to meet the dc and ac specifications
Temperature Under Bias Tbias -10to+85 °C shown in the tables, after thermal equilibrium
i T T o has been established. The circuit is in a test
Operating Temperature A 0to+70 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 ex-
tended 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) Vce 4.5 5.0 5.5 \
Input High Voltage VIH 22 - Vge + 0.3 \
Input Low Voltage ViL -0.5* - 0.8 \

* VL (min) == 0.5 V dc; V) (min) = - 2.0 V ac (pulse width < 20 ns)
** ViH (max) = Vg + 0.3 V de; Vg (max) = Vo + 2.0 V ac (pulse width < 20 ns)

DC CHARACTERISTICS
Parameter Symbo! Min Max Unit
Input Leakage Current (All Inputs, Vin = 0to Vcg) lkg(1) — +1 RA
Output Leakage Current (E = V) or G = V|, Vout = 0 to Vo) lkg(O) — 1 uA
Qutput High Voltage (IoH =~ 4.0 mA) Vor 2.4 —
Output Low Voltage (Iop. = 8.0 mA) VoL — 0.4 \
POWER SUPPLY CURRENTS
Parameter Symbol -15 -17 -20 -25 -35 Unit
AC Active Supply Current (lout = 0 mA, VCC = Max, f = fmayx) lcca 165 155 150 140 135 mA
AC Standby Current (E = V|4, Voe = Max, f = fmax) IsB1 50 45 45 40 40 mA
CMOS Standby Current (Voc = Max, f= 0 MHz, E2Vgg-0.2V lsp2 20 20 20 20 20 mA
VinsVsgg+0.2V,or 2Vcg-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 (€, G, W) Cin 8 pF
I/O Capacitance Cio 8 pF
MCM6206C MOTOROLA FAST SRAM DATA
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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 ............. 1.5V
Input PulseLevels ...........cooiiiiiiiiiiiiiniin, 0to3.0V Outputload ................ Figure 1A Unless Otherwise Noted
Input Rise/Fall Time ........vviuiiiiiii i 5ns
READ CYCLE (See Note 1)
Symbol -15 -17 -20 -25 -35
Parameter Std Alt Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Read Cycle Time tAVAV tRC B —}17]|—]20|—125]|— |3 }|—|ns 2
Address Access Time tavav tAA — |15 -1 17| —|2 | — |20 ] — | 3 ns
Enable Access Time teLQv tacs -5 -1 17|—]2|—]|2|— ]38 ns 3
Output Enable Access Time tgLav toe . 8 —_ 9 — 10| —=]112 ]| — |15 ns
Output Hold from Address tAXQX toH 4 | —1 4| —| 4| —]| 4| —]4|—|ns |456
Change )
Enable Low to Output Active tELQX tcLz 4 — 4 - 4 - 4 - 4 — ns | 45,6
Enable High to Output High-Z tEHQZ tcHZ 0 8 0 8 0 9 0 10 0 1 ns | 456
Output Enable Low to Output tgLax toLz 0 — 0 —_ 0 —_ 0 —_ 0 — ns | 456
Active
Output Enable High to Output tGHQZ toHZ 0 7 0 8 0 8 0 10 0 1 ns | 456
High-Z
Power Up Time tELICCH tpy 0 — 0 - 0 - 0 — 0 —_ ns
Power Down Time tEHICCL tPp — 15— |17} —]20]— |25 ]| — ] 835 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. Atany given voltage and temperature, tgHQZ (max) is less than tg qx (min), and tgHQz (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 18.

This parameter is sampled and not 100% tested.

Device is continuously selected (E = Vi, G = Vj.).

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-
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
(INCLUDING requireit). On the otherhand, responses from
SCOPE AND JIG) 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.

outrut—{(]

Figure 1A Figure 1B

NOTE: For information on output |-V characteristics, see Chapter 8, Section 1.

MOTOROLA FAST SRAM DATA MCM6206C
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READ CYCLE 1 (See Note 7)

AVAV
A (ADDRESS) >< >l<
taxax {
Q (DATA OUT) PREVIOUS DATA VALID W DATA VALID

’4— tavav

READ CYCLE 2 (See Note 3)

' 1AvAV {
A(ADDRESS) >< %

tavav
_ ELQv
E (CHIP ENABLE) \\ a
tEHQZ
\1— ELQx —*
G (OUTPUT ENABLE) N
taLav tGHQZ >
werz | O T HIGH Z
Q (DATA OUT) < DATA VALID
A
tELICCH > L7 EHiceL

. ¢ ————————————
vee
SUPPLY CURRENT
Iss
MCM6206C MOTOROLA FAST SRAM DATA
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

Symbol -15 -17 -20 -25 -35
Parameter Std Alt Min | Max | Min | Max | Min | Max | Min | Max | Min |{ Max | Unit | Notes
Write Cycle Time tAVAV twe 15 | — 17} —]20 | — [ 25 { — | 35 | — ns 3
Address Setup Time tAVWL tAs 0 - [ — 0 - 0 - 0 - ns
Address Valid to End of Write tAVWH taw 2(—J)14 ]| —]15]—)]20}—113}]—1|ns
Wirite Pulse Width WLWH, twp 2| —]14 | — |15 —-1]120]—]3|— ns
tWLEH
Write Pulse Width, tWLWH. twp 10 | — 1" — 12| =11 | —1}]20 } — ns 4
G High WLEH
Data Valid to End of Write tDVWH tpw 7 - 8 —_ 8 — |10 ] - }]12 |- ns
Data Hold Time tWHDX tDH 0 - 0 -— 0 — 0 —_ 0 - ns
Write Low to Output High-Z twLqz twz 0 7 0 8 0 8 0 10 ] 1" ns | 56,7
Wirite High to Output Active twHQX tow 4 - 4 - 4 -_ 4 - 4 — ns | 56,7
Write Recovery Time tWHAX tWR 0 — 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| QzZ (max) is less than tyy{gx (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) }( )(
tAVWH tWHAX
E (CHIP ENABLE) \

T —
< tWLEH !
W (WRITE ENABLE) 1\ ][
e lavwL —| IDVWH ——™1 tWHDX
D(DATAIN) DATAVALID )
twLaz "l‘-" F——*- tWHQOX
Q (DATAOUT) HIGH Z HIGH Z
MOTOROLA FAST SRAM DATA MCM6206C
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WRITE CYCLE 2 (E Controlled, See Note 1)

Symbol -15 -17 -20 -25 -35
Parameter Std Alt Min | Max | Min | Max | Min | Max | Min | Max | Min | Max { Unit [ Notes
Wirite Cycle Time tAVAV twe 5| —}|17}—]2 | — |25 | — |3 | — | ns
Address Setup Time tAVEL tAs 0 —_ 0 —_ 0 et 0 —_ 0 _ ns
Address Valid to End of Write tAVEH taw 12| —f[(14|— (|15 | —]2 ]| — |2 —{ns
Enable to End of Write tELEH, tcw 10 | — | 11 — 12| =15 | —]25}]— | ns 3.4
tELWH
Data Valid to End of Write DVEH tow 7 —_ 8 - 8 — |10 | — 1 — | ns
Data Hold Time tEHDX tDH 0 — 0 —_ 0 — 0 —_ 0 —_ ns
Write Recovery Time tEHAX tWR 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. ItE 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) J/

'
1AVEL e éﬁ: *1= tEHAX
le WLEH
W (WRITE ENABLE) : \]\ ]V
IDVEH —> 1EHDX
D(DATAIN) DATAVALID
Q (DATA OUT) HIGHZ
ORDERING INFORMATION

(Order by Full Part Number)

%CM 2 X%

Motorola Memory Prefix Shipping Method (R2 = Tape and Reel, Blank = Rails)

Part Number Speed (15=15ns,17 =17 ns, 20 =20 ns,
25=25ns,35=35ns)

Package (P = 300 mil Plastic DIP, J = 300 mil SOJ)

Full Part Numbers — MCM6206CP15 ~ MCM6206CJ15  MCM6206CJ15R2
MCM6206CP17  MCM6206CJ17  MCM6206CJ17R2
MCM6206CP20 MCM6206CJ20  MCM6206CJ20R2
MCM6206CP25  MCM6206CJ25  MCM6206CJ25R2
MCM6206CP35 MCM6206CJ35  MCM6206CJ35R2

MCM6206C MOTOROLA FAST SRAM DATA
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m SEMICONDUCTOR

MOTOROLA
TECHNICAL DATA

M (206130

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 available in P PACKAGE
plastic dual-in-line and plastic small-outline J-leaded packages. 300 MIL PLASTIC
) CASE 710B
* Single 5V * 10% Power Supply
e Fully Static — No Clock or Timing Strobes Necessary
o Fast Access Times: 12', 15, 20, and 25 ns J PACKAGE
e Equal Address and Chip Enable Access Times 300 MIL SOJ
« Output Enable (G) Feature for Increased System Flexibility and to Eliminate Bus CASE 810B
Contention Problems
* Low Power Operation: 125 — 140 mA Maximum AC
¢ Fully TTL Compatible — Three State Output
PIN ASSIGNMENT
BLOCK DIAGRAM AdQire s {)vee
Az }2 0w
i —] || K 2] a13
le— Ve ke 4 5[] ng
o S i 21 ne
M—{ mls 23[] ant
wl7 2y]G
o oo soRONS X els 2 fimo
A7———{’3—] DECODER 128 x 8 COLUMNS ale whE
Aa—i = a0 [ 10 19 g pa7
A9—Dﬁ oo [] 18] pos
pat [] 12 171} pas
Al —
paz [} 18 16 1Y pos
ves [ 15 1 pa3
baos [2: 1 weur [3] COLUMN 10 1
3 DATA
bar R | conTROL COLUMN DECODER
PIN NAMES
% # # # # # # AO-AM4 .. ... Address Input
_ DQO - DQ7 ... Data Input/Data Output
E A0 A2 A5 A10 A12 A13 Al4 Wi Write Enable
. G .. .. Output Enable
W M [ Chip Enable
Z—: h.—- VCC -+ vevernnns Power Supply (+ 5 V)
VGS i Ground
MOTOROLA FAST SRAM DATA MCM6206D
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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 | OutputDisabled lcca High-Z -
L L H Read Icca Dout Read Cycle
L[ X |L Write lcca 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, Vi -05toVee +0.5 A o 8 N
Excegte VCCa v s ForAny Hi in- Yout ce application of any voltage higher than maxi-
mum rated voltages to this high-impedance cir-
Output Current lout +20 mA cuit.
P This CMOS memory circuit has been de-
Power Dissipation Pb 10 w signed to meet the dc and ac specifications
Temperature Under Bias Thbias -10to+85 °C shown in the tables, after thermal equilibrium
o g T " T 0 70 C has been established. The circuit is in a test
perating Temperature A to+ 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 ex-
tended periods of time could affect device reliability.

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 45 5.0 5.5 v
Input High Voltage VIH 22 - Veg+03*™ | V
Input Low Voltage ViL -05" — 0.8 \

*VIL (min) = - 0.5 V dc; Vi (min) = — 2.0 V ac (pulse width < 20 ns)
** Vi (max) = Vo + 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, Vin = 0 to Vo) Yikg(l) —_ *1 uA
Output Leakage Current (E = Vi or G = V|, Vout =0 to Veg) likg(O) — +1 pA
Qutput High Voltage (loH = — 4.0 mA) Vor 24 —
Output Low Voltage (IoL = 8.0 mA) VoL — 0.4 v
POWER SUPPLY CURRENTS
Parameter Symbol -12 -15 -20 -25 Unit
AC Active Supply Current (lout = 0 mA, VGG = Max, f = fmay) loca | C140y | 135 130 125 | mA
AC Standby Current (E = Vi, Voo = Max, f = fmax) IsB1 40 35 35 30 mA
CMOS Standby Current (Voi = Max, f = 0 MHz, E2Vgc - 0.2V isB2 20 20 20 20 mA
VinsVgg+0.2V,or 2Vcc-0.2V)
CAPACITANCE (f = 1 MHz, dV = 3V, Ta = 25°C, Periodically sampled rather than 100% tested)
Characteristic Symbol Max Unit
Address Input Capacitance Cin 6 pF
Control Pin Input Capacitance (€, G, W) Cin 8 pF
I/O Capacitance . Cyo 8 pF
MCM6206D MOTOROLA FAST SRAM DATA

3-22



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

Input Timing Measurement Reference Level ............... 1.5V Output Timing Measurement Reference Level ............. 1.5V
InputPulseLevels .......cocovuviiiiiiniiiinniins 0to3.0V Outputload ...........cc.ne Figure 1A Unless Otherwise Noted
Input Rise/Fall TIme . ..vvuviriniicnienrerinenenenean 5ns
READ CYCLE (See Note 1)
Symbol -12 -15 -20 -25
Parameter Std Alt Min | Max | Min | Max | Min | Max | Min | Max | Unit { Notes
Read Cycle Time tAVAV tRC 12 — 15 — 20 - 25 - ns 2
Address Access Time tavQv tAA - 12 - 15 — 20 - 25 ns
Enable Access Time tELQv tacs —_ @ —_ 15 — 20 - 25 ns 3
Output Enable Access Time tcLav toe — 6 - 8 — 10 — 12 ns
Output Hold from Address taxQx toH 4 —-_— 4 - 4 — 4 — ns | 456
Change 0 ]
Enable Low to Qutput Active tELQX tcLz 4 — 4 - 4 -_ 4 e ns | 4,56
Enable High to Output High-Z tenaz | tonz | o [(7) ] o 8 0 9 0 10 [ ns [ 456
Output Enable Low to Output tGLQx toLz 0 . 0 . 0 . 0 — ns | 4,56
Active
Output Enable High to Output tGHQZ toHz 0 6 0 7 0 8 0 10 ns | 4,56
High-Z
Power Up Time tELICCH tPu 0 - 0 —_ 0 - 0 —_ ns
Power Down Time tEHICCL tPD — 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, tgHqz (max) is less than tg| QX (min), and tgHqQZ (Mmax) is less than tgrqx (min), both for a
given device and from device to device.

5. Transition is measured 500 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 = VjL).

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). 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.

5V
Zp=50Q

5pF
(INCLUDING
SCOPE AND JIG)

Figure 1A Figure 1B
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READ CYCLE 1 (See Note 7)

tAvAV
A(ADDRESS) }( k
le——— taxax
Q(DATA OUT) PREVIOUS DATA VALID DATA VALID
F*-——— tavav
READ CYCLE 2 (See Note 3)
tavav {

. A (ADDRESS)

X

tavav >
£ [ v —™
(CHIP ENABLE) R
{EHQZ ﬂ
\4— tELQx — N
G (OUTPUT ENABLE) N
taLav tGHQZ
[ tGLOX —™
Q(DATAOUT) LRz DATA VALID )—M—
tELICCH — l" EHICCL
Vee oo - -
SUPPLY CURRENT
IsB
MCM6206D MOTOROLA FAST SRAM DATA
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

Symbol -12 -15 -20 -25
Parameter Std Alt Min | Max | Min | Max j Min | Max | Min Max | Unit | Notes
Write Cycle Time tavav | twe 12 | — \15 — / 20 | — |25 | — |ns| 3
Address Setup Time tAVWL tAS 0 - \ -/ 0 - 0 —_ ns
Address Valid to End of Write tavwr | taw | 10 | — | 12) F ] —J2o]—1]n
Write Pulse Width twiwH: | twp @ - (1_2) — 115 ] — 12 | — |ns
tWLEH
Write Pulse Width, WLWH. | twpP 10 — 10 ( 12 - 15 — ns 4
GHigh WLEH /
Data Valid to End of Write tovwH tpw 6 —_ 7 / - 8 - 10 - ns
Data Hold Time tWHDX tpH 0 - 0 / — 0 —_— 0 - ns
Wiite Low to Output High-Z twaz | twz 0 6 | ¢ 7 | o 8 0 10 | ns | 567
Write High to Output Active twHax tow 4 - /4 _ 4 —_— 4 — ns | 56,7
Write Recovery Time tWHAX twr ] ) —_ / 0 —_ 0 —_ 0 —_ ns
NOTES: _ _ ( 2
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. 1t 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) >< )(
TAVWH tWHAX
E (CHIP ENABLE) \
[e————— WIWH ——
BWLEH .
W (WRITE ENABLE) \1\ 7/
e tavwL —— tDVWH ——1 tWHDX
D (DATA IN} DATA VALID
wiaz =] le—t- twrox
Q (DATA OUT) HIGH Z HIGH Z
MCM6206D
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WRITE CYCLE 2 (E Controlled, See Note 1)

Symbol -12 -15 -20 -25
Parameter Std Alt Min | Max | Min Max | Min Max | Min | Max | Unit | Notes
Write Cycle Time tAVAV twe 12 — 15 - 20 — 25 — | ns
Address Setup Time tAVEL tAs 0 - (] —_ 0 —_ 0 — ns
Address Valid to End of Write tAVEH taw 10 — 12 — 15 - 20 - ns
Enable to End of Write tELEH, tcw 9 —_ 10 — 12 - 15 —_ ns 34
tELWH
Data Valid to End of Write tDVEH tow 6 — 7 — 8 —_ 10 — ns
Data Hold Time tEHDX tDH 0 — 0 — 0 — 0 - ns
Write Recovery Time tEHAX tWR 0 — 0 — 0 —_ 0 — ns

NOTES:
1. Awrite 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. IfE goes low coincident with or after W goes low, the output will remain in a high impedance state.
4. {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) j[
. . tELEH L o
AVEL »e TELWH EHAX
je WLEH
W (WRITE ENABLE) \k 7/
1DVEH —> tEHDX
D (DATAIN) DATAVALID
Q (DATAOUT) HIGHZ
ORDERING INFORMATION

(Order by Full Part Number)

%CM 6206D X XX
Motorola Memory Prefix li]_ T— Shipping Method (R2 = Tape and Reel, Blank = Rails)
Part Number ‘ Speed (12=12ns, 15=15ns, 20 =20 ns,
25 =25ns)
Package {P = 300 mil Plastic DIP, J = 300 mii SOJ)

Full Part Numbers — MCM6206DP12 ~ MCM6206DJ12  MCM6206DJ12R2
MCM6206DP15  MCM6206DJ15  MCMB6206DJ15R2
MCM6206DP20  MCM6206DJ20  MCM6206DJ20R2
MCM6206DP25  MCM6206DJ25  MCM6206DJ25R2

MCM6206D MOTOROLA FAST SRAM DATA
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MOTOROLA

m SEMICONDUCTOR  1550mm
TECHNICAL DATA
Product Preview
32K x 8 Bit 3.3 Volt Fast Static RAM
The MCM62V06D is fabricated using Motorola’s high-performance silicon-gate
CMOS technology. Static design eliminates the need for external clocks or timing P PACKAGE
strobes, while CMOS circuitry reduces power consumption and provides for 300 MIL PLASTIC
greater reliability. CASE 710B
This device meets JEDEC standards for functionality and pinout, and is avail-
able in plastic dual-in-line and plastic small-outline J-leaded packages.
+ Single 3.3V +0.3 V Power Supply J PACKAGE
e Fully Static — No Clock or Timing Strobes Necessary 300 MIL SOJ
e Fast Access Times: 20, 25, and 35 ns CASE 8108
e Equal Address and Chip Enable Access Times
s Qutput Enable (G) Feature for Increased System Flexibility and to Eliminate
Bus Contention Problems
* Low Power Operation: 50 mA Maximum AC PIN ASSIGNMENT
. :;(I;y :;,SS:;:dl\;O;;eThree State Qutput Ad]1e 28] vee
. —
" Y a2 12 7] W
NAIK %] a13
BLOCK DIAGRAM a6 [ 4 5] a8
as )5 24 ] A
Al | | mQls 2301 an
A e Vcc w7 2§
lt—— vgg nfls 21[] ar0
A m e 207E
A6 oW MEMORY MATRIX a0 010 19 [] a7
A DECODER 12843 COLUMNS oco [} 18 ] oas
" oat i 12 71] pas
oa2 [} 13 1611 po4
A9 vgs 0 1 15 1] po3
Aft -
I l l PIN NAMES
Dao e INPUT | o COLUMN li0 .
. T AO—AMd ... Address Input
0ar 12 CONTROL COLUMN DECODER DQO - DQ7 ... Data Input/Data Output
W Write Enable
.. .. Output Enable
...................... Chip Enable
E->o— RO A2 A5 ATD AT2 AI3 Al4 Power Supply (23?6?::3
.
— L]
W
G ' F
This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice.
MOTOROLA FAST SRAM DATA MCM62V06D
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TRUTH TABLE (X = Don't Care)

E|G|W Mode Vcc Current Output Cycle

H | X [ X Not Selected Isg1, 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
inputs against damage due to high static
Power Supply Voltage Vce -05t0+7.0 A voltages or electric fields; however, it is ad-
" : X _ " vised that normal precautions be taken to avoid
\é:::g:; v?:eclatlve to Vgs For Any Pin Vin: Vout 05toVee +05 v application of any voltage higher than maxi-
mum rated voltages to this high-impedance

Input or Output Current line lout +20 mA circuit.

This CMOS memory circuit has been de-
signed to meet the dc and ac specifications
Temperature Under Bias Thias -10t0+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 in
Storage Temperature — Plastic Tstg -55t0+ 125 °C still air.

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 voitages for
extended periods of time could affect device reliability.

*Veg +2.0VactoVgg —2.0 V ac (Pulse width < 20 ns).

Power Dissipation Pp 1.0 W

Operating Temperature TA 0to+70 °C

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =3.3V 0.3V, Ta =0to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

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

* VL (min) = - 0.5 V dc; Vi (min) = - 2.0 V ac (pulse width < 10% tayay (min))
** Vi (max) = Vg + 0.3 V dc; Vi (max) = Vi + 2.0 V ac (pulse width < 10% tayay (min))

DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vin = 0 to Vcg) likg(1) — *1 RA
Output Leakage Current (E = Vi or G = V|n, Vout = 0 to Vci) likg(0) — +1 pA
TTL Output High Voltage (loH = - 4.0 mA) VoH 24 — \"
TTL Output Low Voltage (o = 8.0 mA) VoL —_ 0.4 \
CMOS Output High Voltage (IoH = - 100 pA) VOH2 Vee-0.1 - \
CMOS Output Low Voltage (lo| = 100 pA) VoL2 — 0.1 \
POWER SUPPLY CURRENTS
Parameter Symbol -20 =25 -35 Unit
AC Active Supply Current (It = 0 mA, Voo = Max, f = fax) IccA 50 45 40 mA
AC Standby Current (E = Vi, VCC = Max, f = fmay) IsB1 12 8 6 mA
CMOS Standby Current (Voe = Max, =0 MHz, E2 Vg - 0.2 V) IsB2 100 100 100 HA
MCM62V06D MOTOROLA FAST SRAM DATA

3-28



CAPACITANCE (f = 1 MHz, dV =3V, Tp = 25°C, Pericdically 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 Ci/o 8 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =3.3V+0.3V, Ta =0to + 70°C, Unless Otherwise Noted)
Input Timing Measurement Reference Level ............... 1.5V Output Timing Measurement Reference Level ............. 1.5V
InputPulselevels .............coovvinen . 0to3.0V Outputload ................ Figure 1A Unless Otherwise Noted
Input Rise/Fall TIMe ....veviuiiiinriinrirariiaerannnns 5ns
READ CYCLE (See Note 1)
Symbol -20 -25 35
Parameter Std Alt Min | Max | Min | Max | Min | Max Unit Notes
Read Cycle Time tavav tRC 20 - 25 — 35 — ns 2
Address Access Time tavav taA — 20 - 25 - 35 ns
Enable Access Time teLQv tacs — 20 - 25 - 35 ns 3
Output Enable Access Time taLav toE — 10 — 12 — 15 ns
Output Hold from Address Change tAxQXx toH 4 - 4 — 4 el ns 6
Enable Low to Output Active tELQX tcLz 4 . 4 — 4 — ns 4,5,6
Enable High to Output High-Z teEHQZ tcHz 0 9 0 10 0 11 ns 4,5,6
Output Enable Low to Output Active tGLQX toLz 0 — 0 - 0 — ns 4,5,6
Output Enable High to Output High-Z tGHQZ toHz 0 8 0 10 (] 1" ns 4,5,6
Power Up Time tELICCH tpy 0 — 0 — 0 — ns
Power Down Time tEHICCL tpp - 20 —_ 25 - 35 ns

NOTES:
. Wis high for read cycle.

. All timings are referenced from the last valid address to the first transitioning address
. Addresses valid prior to or coincident with E going low.

W=

5. Transition is measured £ 500 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 = Vi, G = V).
AC TEST LOADS
433V
319Q
ouTPUF—(] OQUTPUT
5pF
= 3830 (INCLUDING
SCOPE AND JIG)
Figure 1A Figure 1B

. Atany given voltage and temperature, teHqz max is less than tg) qx (min), and tgHQz (max) is less than tgr qx (min), both for a
given device and from device to 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 DATA
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READ CYCLE 1 (See Note 7)

N TAVAV »|
A (ADDRESS) >< %

L——- taxax

Q (DATAOUT) PREVIOUS DATA VALID DATAVALID

I‘___—— tavav

READ CYCLE 2 (See Note 3)
' Yvav >
J X 4
‘eLav
E (CHIP ENABLE) \\
tenQz >
Y"‘ tELaX —
G (OUTPUT ENABLE) N
toLQv ——> toHaz -]
HIGH Z lalax =
aAmoun DATAVALID ez
tavav > l
teuccn —>  fe— tEHICCL
Vpl6 T
cC
SUPPLY CURRENT J/
Is8
DATA RETENTION CHARACTERISTICS
Parameter Symbol Min Typ Max Unit
Vg for Data Retention (E > Vog - 0.2 V) VDR 2 — — ns
Data Retention Current (E > Vg - 0.2V, Vo = 3.0V, CMOS Levels on Other Inputs) | IccDR — - 50 A
Chip Disable to Data Retention Time tCDR 0 —_— — ns
Operation Recovery Time trec tavAV* — —_ ns
*tavav = Read Cycle Time
DATA RETENTION MODE
DATA RETENTION MODE
Vee 3ov VpR=2V 30V
tcoR Yree
E CONTROL ViH £2VpR-02V Vi
MCM62V06D MOTOROLA FAST SRAM DATA
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

Symbol -20 -25 -35
Parameter Std Alt Min | Max | Min | Max | Min | Max | Unit | Notes
Write Cycle Time tavav twe 20 — 25 —_ 35 - ns 3
Address Setup Time tavwiL tAs 0 —_ 0 - 0 -_ ns
Address Valid to End of Write tavwH taw 15 - 20 - 30 —_ ns
Wirite Pulse Width WLWH: twp 15 —_ 20 -_ 30 - ns
tWLEH
Write Pulse Width, G High tWLWH: twp 12 -_ 15 -_ 20 —_ ns 4
tWLEH
Data Valid to End of Write tDVWH tow 8 —_ 10 - 12 —_ ns
Data Hold Time tWHDX tDH 0 - 0 - 0 — ns
Write Low to Output High-Z twLaz twz 0 8 0 10 0 1 ns 5,6,7
Write High to Output Active twHQX tow 4 - 4 . 4 . ns 5,6,7
Wirite Recovery Time tWHAX twR 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. 1f G 2 V|, the output will remain in a high impedance state.
5. At any given voltage and temperature, tyQz 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

jt——  tWLWH ——>

\‘—_ tWLEH / >

W (WRITE ENABLE
w ’ N _ 7

fe— tavw ——> DVWH —>1 tWHDX

D (DATA IN) DATAVALID )
twiaz > le—t- twrax
Q(DATAOUT) HIGH Z HIGHZ
MOTOROLA FAST SRAM DATA MCM62V06D
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WRITE CYCLE 2 (E Controlled, See Note 1)

Symbol -20 -25 =35
Parameter Std Alt Min | Max | Min | Max | Min | Max Unit Notes

Write Cycle Time tAVAV twe 20 — 25 - 35 - ns 2
Address Setup Time tAVEL tas 0 — 0 - 0 - ns

Address Valid to End of Write tAVEH taw 15 - 20 - 25 — ns

Enable to End of Write tELEH, tcw 12 - 15 - 25 —_ ns 34

tELWH

Data Valid to End of Write tDVEH tow 8 — 10 - 1 —_ ns

Data Hold Time tEHDX 1DH 0 . 0 - 0 - ns

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

NOTES:
1. A write occurs during the overiap of E low and W fow.
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) \ p
/ /|
tAVEH
E (CHIP ENABLE) }/
1 {ELEH
AVEL T tELWH 1EHAX
} YWLEH
W (WRITE ENABLE) \E 4
/
IDVEH —> tEHDX
Q (DATA OUT) HIGHZ

ORDERING INFORMATION
(Order by Full Part Number)

S B N
Motorola Memory Prefix Shipping Method (R2 = Tape and Reel, Blank = Rails)

Part Number

Speed (25 = 25 ns, 35 = 35 ns)
Package (P = 300 mil Plastic DIP, J = 300 mil SOJ)
Full Part Numbers — MCM62V06DP20 MCM62V06DJ20 MCM62V06DJ20R2

MCM62V06DP25 MCM62V06DJ25 MCM62V06DJ25R2
MCM62V06DP35 MCM62V06DJ35 MCM62V06DJ35R2

MCM62V06D MOTOROLA FAST SRAM DATA
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MOTOROLA
SEMICONDUCTOR
TECHNICAL DATA

Advance Information
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,

MCM6208C

P PACKAGE

while CMOS circuitry reduces power consumption and provides for greater reliability. 300 MIL PLASTIC
This device meets JEDEC standards for functionality and pinout, and is available in CASE 724A
plastic dual-in-line and plastic small-outline J-leaded packages.
o Single 5 V + 10% Power Supply
¢ Fully Static — No Clock or Timing Strobes Necessary \ ;OZAI;:I’IS‘;?)E
o Fast Access Times: 12, 15, 20, 25, and 35 ns CASE 810A
+ Equal Address and Chip Enable Access Times
» - Low Power Operation: 135 ~165 mA Maximum AC
¢ Fully TTL Compatible — Three-State Output
PIN ASSIGNMENT
Af1e 24 ) vee
BLOCK DIAGRAM Ml 2 23 ) At5
14
A — A2[] 3 2 A
«—Vco A3 4 21 ] A13
e ——3—
" ) -« Vg5 Asll s 20 ) A2
i 191 At
M —3 MEMORY ARRAY
ROW 256 ROWS x Al 7 18 [J At0
A6 —{3—{ DECODER 64x 4 COLUMNS wile 171 pao
A2 ———I t
A8 5 9 16 [1 Q1
A13 ——I a
Asf] 10 15 ) DQ2
At4 ] -
EQ 11 14 1 oas
L vgs [ 12 1B W
Qo —-n-b — COLUMN 110 —
INPUT 0]
bat % DATA COLUMN DECODER
| CONTROL PIN NAMES
DQ2 %
0Qs E’ AO—A15 ............. Address Input
| DQ0-DQ3 ... Data Input/Data Output
AD A5 AT A8 A3 ATO AT ATS Wi Write Enable
Bttt iiiaieees Chip Enable
I Veg ceeeens . Power Supply (+5V)
VS8 +oiveiniiiaiiii Ground
E :a ) NC ..oviiiii e No Connection
I <]
g 2
~
This document contains information on a new product. Specifications and information herein are subject to change without notice.
MCM6208C
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TRUTH TABLE (X = Don’t Care)

w Mode Ve Current Output Cycle
H X Not Selected IsB1, IsB2 High-Z2 —
L H Read lcca Dout Read Cycle
L L Write Icca High-Z Write Cycle

ABSOLUTE MAXIMUM RATINGS (See Note)
Rating Symbo! Value Unit

This device contains circuitry to protect the
inputs against damage due to high static volt-
Power Supply Voltage Vee -05t+7.0 v 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 this high-impedance
Output Current lout +20 mA circuit.

This CMOS memory circuit has been
designed to meet the dc and ac specitications
Temperature Under Bias Tbias —-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 - 5510 + 125 °C and transverse air flow of at least 500 finear

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.

Voltage Relative to Vgg For Any Pin VinVout [-05toVge+05| V
ExceptVee

Power Dissipation Pp 1.0 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) Vee 4.5 5.0 5.5 \
Input High Voltage ViH 2.2 - Vgg + 0.3 v
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| (max) = Voo + 0.3 V de; 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 Vo) likg(ly — +1 pA
Output Leakage Current (ET = V| or G = Vi, Vout = 0 to Vgg) Iikg(0) — +1 pA
Standby Current (E 2Vgg -0.2 V', VipsVgg + 0.2V, or2Veg - 0.2V, IsB2 — 20 mA
Vee = Max, f = 0 MHz)
Output Low Voltage (IpL = 8.0 mA) VoL - 0.4 \
Output High Voltage (IoH = — 4.0 mA) VoH 24 —

*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 = fmax) Icca 165 155 145 135 135 mA
Standby Current (€ = V|, Voo = Max, f = fmax) B 55 50 45 40 40 mA
MCM6208C MOTOROLA FAST SRAM DATA
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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 6 pF
Control Pin Input Capacitance (E, G, W) Cin 6 pF
1/O 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 ............... 15V Output Timing Measurement Reference Level ............. 1.5V
InputPulse Levels ..................... Oto3.0V Qutputload ...........euu.s Figure 1A Unless Otherwise Noted
Input Rise/Fall Time ...........coooviiiiiiiiiiiiinenn., 5ns

READ CYCLE (See Notes 1 and 2)

Symbol -12 -15 -20 -25 35
Parameter Std Alt | Min | Max { Min | Max | Min | Max | Min | Max | Min | Max { Unit | Notes

Read Cycle Time tavav |tre |12 | — [ 15| — 20 | — 25 | — |3 | — | ns 3
Address Access Time tavav | taA | — 12 | — 15 | — 120} — |25 | — | 25 ns
Enable Access Time teLqv |tacs | — 12 | — 5 | — 20| — |25 | — | 25 ns 4
Output Enable Access Time taLqQv | toE | — 6 - 8 — 1w |—={12]—]—1ns
Output Hold from Address Change | taxax | toH 4 — 4 . 4 — 4 e 4 — ns
Enable Low to Output Active1 teLax jtcz | 4 - 4 — 4 —_ 4 — 4 — | ns |56, 7
Enable High to Output High-Z tEHQZ [tcHz | O 6 0 8 0 9 0 10 0 10 | ns |5,6,7
Output Enable Low to Output taLax |toLz | © — 0 — 0 — 0 — 0 — ns |5,67
Active
Output Enable High to Output taHQz [toHz | © 6 0 7 0 8 0 10 0 —_ ns [5,6,7
High-Z
Power Up Time teLiCcH | tPu 0 - 0 - 0 — 0 - 0 - ns
Power Down Time teHiceL | tpD | — 12 | — 15| —J20 | — |2 | — | 3 ns

NOTES:

-

. Wis high for read cycle.

2. .For devices with multiple chip enables, 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. Addresses valid prior to or coincident with E going low.

5. Atany given voltage and temperature, tgHQz max is less than tg| Qx min, and tgHQZz Max s 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 (ET < V), G < V).

PNo

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

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

OUTPUT dress setup time is shown as a minimum

5pF since the system must supply at least that

2850 (INCLUDING much time (even though most devices do not

SCOPE AND JIG) 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.

QUTPUT

NOTE: For information on output |-V characteristics, see Chapter 8, Section 1.

MOTOROLA FAST SRAM DATA v MCM6208C
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READ CYCLE 1 (See Note 8)

TAVAV al
A (ADDRESS) }( 9<
le——— taxax
Q(DATAOUT) PREVIOUS DATA VALID DATA VALID
l.‘ﬁ tavav >
READ CYCLE 2 (See Notes 2 and 4)
' VAV !
— Y X
teLav
E (CHIP ENABLE) \ 7‘
—tci QX * tEHQZ
Q (DATA OUT) HIGHZ < DATA VALID HIGH 2
- tavav
ELICCH —*] = teHiceL
Icc —_——
Vee

SUPPLY CURRENT
Isg

MCM6208C
3-36
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WRITE CYCLE 1 (W Controlled, See Notes 1, 2, and 3)

Symbol -12 -15 -20 -25 -35
Parameter Std Alt | Min | Max | Min { Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Write Cycle Time tavav {twej 12 { — |5}y —J20 | — 125 | — |3 | — ns 4
Address Setup Time tavwL | tas 0 — 0 —_ 0 — 0 — 0 —_ ns
Address Valid to End of Write tAvWWH {taw | 10} — (12} — |18} — 120 ] — |20 ]| — ns
Write Pulse Width WLWH, [twp | 10} — |12 | — |15 ] — |20 | — |20 | — ns
tWLEH
Write Pulse Width, G High twiwH [twp | 8 | — [10 | — |12 | — {15 —]15{— | ns 5
WLEH
Data Valid to End of Write tovwH [ tow | © - 7 — 8 — 10| —~ 110 | — ns
Data Hold Time twHDX | tDH | O - 0 — 0 _ 0 — 0 — ns
Wirite Low to Output High-Z twiqz |twz | © 7 0 7 0 8 0 10 0 10 ns |6,7,8
Write High to Output Active twHax | tow | 4 — 4 — 4 — 4 — 4 — ns 6,78
Write Recovery Time twHAX |twr | O . (] — 0 — 0 . 0 = ns
NOTES: _
1. A write occurs during the overlap of E low and Wlow. _
2. For devices with multiple chip enables, E1 and E2 are represented by E in this data sheet. E2 is of opposite polarity to E.
3. For Output Enable devices, if G goes low coincident with or after W goes low, the output will remain in a high impedance state.
4. All timings are referenced from the last valid address to the first transitioning address.
5. For Output Enable devices, if G = V|, the output will remain in a high impedance state
6. Atany given voltage and temperature, tyw| qz max is less than tyHqx min, both for a given device 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.
WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)
tavav
A (ADDRESS) >< ><
tAvwH WHAX
E (CHIP ENABLE) \ /Z
i tWLWH
\ tWLEH [
W (WRITE ENABLE) L _/-
e L —> toywH ——* WHDX
D (DATAIN) DATA VALID
twLaz 'l‘—’ l‘_"— WHQOX
Q (DATAOUT) HIGHZ HIGH Z
MOTOROLA FAST SRAM DATA MCM6208C
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WRITE CYCLE 2 (E Controlled, See Notes 1, 2, and 3)

Symbol -12 -15 -20 -25 -35
Parameter Std Ait Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Note
s
Wiite Cycle Time tavav | twe 2| — |1 | —]2 | —|2|— ]3| —|ns 4
Address Setup Time tAVEL tas 0 —_ 0 — 0 — 0 —_ 0 — ns
Address Valid to End of Write tAVEH taw 10 — 12 —_ 15 - 20 —_ 20 —_ ns
Enable to End of Write tELEH. | tcw 8 —_ 10 | — 12 | — 15 | — 15 | — ns | 5,6
tELWH
Data Valid to End of Write tDvEH | tow 6 — 7 — 8 - 10| — 110 | — | ns
Data Hold Time tEHDX | tDH Q — 0 — 0 . 0 . 0 — ns
Write Recovery Time tEHAX | tWR 0 — 0 — 0 — 0 — 0 — ns

NOTES:
1. A write occurs during the overlap of E fow and W low.
2. For devices with multiple chip enables, ET and E2 are represented by E in this data sheet. E2 is of opposite polarity to E.
3. For Output Enable devices, if G goes low coincident with or after W goes low, the output will remain in a high impedance state.
4. All timings are 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 state.
6. 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) >< ><
{AVEH >
E (CHIP ENABLE) 7V
[
je YWLEH /
W (WRITE ENABLE)
( ) \‘\ Y,
IDVEH — ™ tEHDX
D (DATA IN) DATA VALID
Q (DATA OUT) HIGHZ
ORDERING INFORMATION

(Order by Full Part Number)

%CM 20 Xf
Motorola Memory Prefix Shipping Method (R2 = Tape and Reel, Blank = Rails)

Part Number

Speed (12 =2ns, 15=15ns,20=20ns, 25 = 25 ns,
35 =35 ns)

Package (P = Plastic DIP, J = Plastic SOJ)

Full Part Numbers — MCM6208CJ12  MCM6208CJ12R2
MCM8208CP15 MCM6208CJ15  MCM6208CJ15R2
MCM6208CP20  MCM6208CJ20  MCM6208CJ20R2
MCM6208CP25  MCM6208CJ25  MCM6208CJ25R2
MCM6208CP35  MCM6208CJ35  MCM6208CJ35R2

MCM6208C MOTOROLA FAST SRAM DATA
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MOTOROLA

SEMICONDUCTOR
TECHNICAL DATA

Advance Information

64K x 4 Bit Fast Static RAM
With Output Enable

MCM6209C

P PACKAGE

The MCM6209C is fabricated using Motorola’s high-performance silicon-gate CMOS 300 MIL PLASTIC
technology. Static design eliminates the need for external clocks or timing strobes, CASE 7108
while CMOS circuitry reduces power consumption and provides for greater reliability.

This device meets JEDEC standards for functionality and pinout, and is available in
plastic dual-in-line and plastic small-outline J-leaded packages. J PACKAGE
¢ Single 5V * 10% Power Supply 300 MIL SOJ
« Fully Static — No Clock or Timing Strobes Necessary CASE 8108
« Fast Access Times: 12, 15, 20, 25, and 35 ns
« Equal Address and Chip Enable Access Times
¢ Output {Enable (G) Feature for Increased System Flexibility and to Eliminate Bus PIN ASSIGNMENT

Contention Problems
e Low Power Opera_tlon: 135 — 165 mA Maximum AC nell1e 28] Veo
¢ Fully TTL Compatible — Three-State Output
afl2 27} A15
alls 26[] A4
BLOCK DIAGRAM A2 E 4 2] A13
mlls 4[] A2
A1_—k L_J Le— V0C Mnﬁ 23]A"

2 = e Vsg a7 22[] at0

43— 3= sl 8 21 ne

P e || M. T

#s ——{ 3| DECODER 64x 4 COLUMNS a8 (10 19{] b0

a2 — 33— as [ n 18]] pat

A3 ——P3— el 17]] a2

A —3 = gl 16{] pas

. | T vss |14 5w
oo —41> — COLUMN 10 =1
INPUT
pat {t DATA COLUMN DECODER PIN NAMES
Pl CONTROL
DQ2 1 AO-A1S ...l Address Input
P g g # & # # Z% DQO0-DQ3... Data Input/Data Output
DQ3 {t W .... Write Enable
r A0 A5 AT A3 A ATO AU AIS [ ... Output Enable
F = Chip Enable
I NC ..oiviviiin No Connection
VCC - vevvnnenns Power Supply (+5V)
E VES treriieiieiiiiiiiaen Ground
-l
W — D)
G -
This document contains information on a new product. Specifications and information herein are subject to change without notice.
MOTOROLA FAST SRAM DATA MCM6209C
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TRUTH TABLE (X = Don't Care)

E G w Mode Vgg Current | Output Cycle
H X X Not Selected 1sB1, IsB2 High-Z -
L H H Output Disabled Icca High-Z —_
L L H Read lcca Dout Read
L X L Write IccA High-Z Wirite

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
: - - - that normal precautions be taken to avoid
:E/?(Ez;gne ngatwe o Vs For Any Pin Vin: Vout | ~0.5toVeg+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 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.

Power Dissipation Pp 1.0 w

Operating Temperature TA Oto+ 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 4.5 5.0 5.5 \
Input High Voltage ViH 22 — Vce +0.3** \
Input Low Voltage ViL -0.5" — 0.8 \Y

* VL {min) == 0.5 V dc; Vi (min) = - 2.0 V ac (pulse width < 20 ns)
** Vg (max) = Vo + 0.3 V de; VIH (max) = Vo + 2.0 V ac (pulse width < 20 ns)

DC CHARACTERISTICS

Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vin =0to Voo) likg(l) — +1 HA
Output Leakage Current (E = V) or G = ViH, Vout = 0 to Vgg) likg(0) — +1 HA
Standby Current (E2 Vg ~-0.2 V*, Vip<Vgg + 02V, or2Vgc-02V, Isp2 — 20 mA
Ve = Max, f = 0 MHz)
Qutput Low Voltage (Ip| = 8.0 mA) VoL — 04
Output High Voltage (IoH = ~ 4.0 mA) VOH 24 —_

*For devices with multiple chip enables, E1 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 (loyt = 0 mA, Voe = Max, f = fjax) Icca 165 155 145 135 130 mA
Standby Current (E = V|4, Vo© = Max, f = fmax) IsB1 55 50 45 40 35 mA
MCM6209C MOTOROLA FAST SRAM DATA

3-40



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/ Capacitance Cyo 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
InputPulse Levels ................oooouue .... Oto3.0V Outputload ................ Figure 1A Unless Otherwise Noted
Input Rise/Fall Time .........couieiiiinininiienrnininnnns 5ns
READ CYCLE (See Notes 1 and 2)
Symbol -12 -15 -20 -25 -35
Parameter Std Alt | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Read Cycle Time tavav trc | 12 . 5| — |20 — |25 | — |3 — ] ns 3
Address Access Time tavav tAA | — 12 — | 15| — ] 20 — | 25 — | 35 ns
Enable Access Time teLqv | tacs | — 12 — |15 | —-—]20{— |25 | — ]3| ns 4
Output Enable Access Time taLav | toe | — 6 —_ 8 — |10 | — {12 ] — |16 ns
Output Hold from Address taxax | toH 4 — 4 — 4 . 4 — 4 — | ns
Change
Enable Low to Output Active ElQx |tz | 4 - — 4 — 4 — — | ns | 567
Enable High to Output High-Z | teHQz | tcHz 6 0 8 9 0 10 10 | ns | 5,67
Output Enable Low to Output taLax | toLz —_ 0 —_ — 0 - 0 - ns | 56,7
Active
Output Enable High to Output taHaz jtoHz | O 6 0 7 0 8 0 10 0 — ns }56,7
High-Z
Power Up Time teLiccH | tPu ] - 0 — 0 - 0 — 0 — ns
Power Down Time teHICcCL | tPD — 12 — 15 — 20 —_ 25 — | 35 ns
NOTES:

1. Wis high for read cycle.

2. For devices with multiple chip enables, 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
5

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

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

and from device to device.

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

8. Device is continuously selected (E = V|, E2= V|, G < V)1).

AC TEST LOADS

RL=5Q

OUTPUT
QUTPUT

255Q

Figure 1A

+5V

480Q

5pF
(INCLUDING
SCOPE AND JIG)

Figure 1B

Transition is measured £ 500 mV from steady-state voltage with load of Figure 18.

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.

NOTE: For information on output I-V characteristics, see Chapter 8, Section 1.

MOTOROLA FAST SRAM DATA
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READ CYCLE 1 (See Note 8)

TAVAV
A (ADDRESS) >< §l<

taxax ]
Q (DATA OUT) PREVIOUS DATA VALID DATA VALID
ly‘ tavav 1

READ CYCLE 2 (See Notes 2 and 4)

tAVAY {
— N %
n ELQv >
E (CHIP ENABLE) \\ ]Z
* IEHQZ
\ [ tELaX —* e ——————
G (OUTPUT ENABLE) N 7
taLav > <+ 1GHQZ ]
[ tGLaX —
Q (DATA OUT) HiGHZ ( DATA VALID >ﬂ—
tavav >
teLiceH —™ [— fEHICCL
Iggc =————————————
Vee
SUPPLY CURRENT
IsB
MCM6209C MOTOROLA FAST SRAM DATA
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WRITE CYCLE 1 (W Controlled, See Notes 1, 2, and 3)

Symbol -12 -15 -20 -25 -35
Parameter Std Alt Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Write Cycle Time tavav twe 12 — 15 -— 20 — 25 — 35 — ns 4
Address Setup Time tAVWL tAS 0 - 0 — 0 — 0 -_ 0 —_ ns
Address Valid to End of Write tAVWH tAw 10 — 12 — 15 —_ 20 — 20 — ns
Write Pulse Width twiwe. | twp | 10| — {12 —} 15 —fj2 | —]20|—/|nans
tWLEH
Write Pulse Width, G High tWiwH. | twp 8 - 10 — 12 - 15 —_ 15 _— ns 5
tWLEH
Data Valid to End of Write tovwH | tow 6 - 7 —_ 8 —_ 10 — 10 - ns
Data Hold Time twHDX | tDH 0 - 0 — 0 — 0 _— 0 _ ns
Wirite Low to Output High-Z tweaz | twz 0 6 0 7 0 8 0 10 0 10 ns |6,7,8
Write High to Output Active twHax | tow 4 — 4 —_ 4 — 4 — 4 b ns {6,7,8
Wiite Recovery Time tWHAX | tWR 0 — 0 — 0 e 0 . 0 — ns
NOTES: _

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

2. For devices with multiple chip enables, E1 and E2 are represented by E in this data sheet. E2 is of opposite polarity to E.

3. For Qutput Enable devices, if G goes low coincident with or after W goes low, the output will remain in a high impedance state.

4. Alltimings are referenced from the last valid address to the first transitioning address.

5. For Output Enable devices, if G > V|, the output will remain in a high impedance state

6. Atany given voltage and temperature, ty)| Qz max is less than tyyHqx min, both for a given device 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.

WRITE CYCLE 1 (W Controlled, See Note 2)

tavAv
A (ADDRESS, \< \<
1AVWH t tWHAX
E (CHIP ENABLE) \ /Z
tWLWH
WLEH
W (WRITE ENABLE) \ﬁ /-[
—— taywl, ——— J DVWH I twHDX
D (DATAIN) DATA VALID
wLaz '4‘—’ |<—>— WHQX
Q(DATAOUT) HIGHZ HIGHZ
MOTOROLA FAST SRAM DATA MCM6209C
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WRITE CYCLE 2 (E Controlled, See Notes 1, 2, and 3)

Symbol -12 -15 -20 -25 -35
Parameter Std Alt Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Note
s
Wirite Cycle Time tavAv twc 12 —_ 15 —_ 20 -_ 25 —_ 35 — ns 4
Address Setup Time tAVEL tas 0 - 0 — 0 —_ 0 —_ 0 — ns
Address Valid to End of Write | tayeH taw 10 — 12 — 15 — 20 — 20 — ns
Enable to End of Write tELEH, | tcw 8 - 10 —_ 12 —_ 15 — 15 —_ ns 5,6
tELWH
Data Valid to End of Write tovEH | tbw 6 —_ 7 - 8 —_ 10 — 10 — ns
Data Hold Time tEHDX | DH 0 — 0 — 0 . 0 — 0 — ns
Write Recovery Time teHAX | tWR 0 — 0 - 0 — 0 - 0 - ns

NOTES:
1. A write occurs during the overlap of E low and W low.
2. For devices with multiple chip -enables, ETand E2 are represented by E in this data sheet. E2 is of opposite polarity to E.
3. For Output Enable devices, if G goes low coincident with or after W goes low, the output will remain in a high impedance state.
4. All timings are referenced from the last valid address to the first transitioning address.
5. It E goes low coincident with or after W goes low, the output will remain in a high impedance state.
6. 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) ]F
1
[ lavEL T beEqu tEHAX
o WLEH
W (WRITE ENABLE) \!\ ;/
IDVEH — ™ {EHDX

Q(DATA OUT) HIGHZ

ORDERING INFORMATION

(Order by Full Part Number)

Iglflﬂ 20 X ﬁﬁ
Motorola Memory Prefix Shipping Method (R2 = Tape and Reel, Blank = Rails)
Part Number Speed (12=12ns,15=15ns,20=20ns,25=25ns,

35 =35 ns)
Package (P = Plastic DIP, J = Plastic SOJ)

Full Part Numbers — MCM6209CJ12  MCM6209CJ12R2
MCM6209CP15 MCM6209CJ15  MCM6209CJ15R2
MCM6209CP20 MCM6209CJ20  MCM6209CJ20R2
MCM6209CP25 MCM6209CJ25  MCM6209CJ25R2
MCM6209CP35 MCM6209CJ35  MCM6209CJ35R2

MCM6209C MOTOROLA FAST SRAM DATA
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MOTOROLA
TECHNICAL DATA

SEMICONDUCTOR

128K x 8 Bit Static Random
Access Memory

The MCMB6226A 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 MCM62264. is equipped with both chip enable (ET and E2) and output enable (G)
pins, allowing for greater system flexibility and eliminating bus contention problems.
The MCM6226A is available in 400 mil, 32 lead surface-mount SOJ packages.

MCM6226A

WJ PACKAGE
400 MIL SOJ
CASE 857A

PIN ASSIGNMENT

o Single 5V + 10% Power Supply nellie 2|l Vee
e Fast Access Times:20, 25, 35, and 45 ns
o Equal Address and Chip Enable Access Times roff2 ar) A
o All Inputs and Outputs are TTL Compatible Al [ 3 0[] E2
o Three State Outputs A2f}s 2] W
e Low Power Operation: 180/160/150/140 mA Maximum, Active AC alls 2] At
Al4
BLOCK DIAGRAM alls z7)
asfl7 26]] A13
m lz ] IIE 25{] A12
M > arlle ull
A7 28 [|10 23[) At
A8 < ‘ MEMORY MATRIX ol 2l &
A5 O P 512 ROWS x o [fr2 21} o7
Ato < 2048 COLUMNS oao [[13 20[] bas
20 ° pat [J1a 19]] pas
< paz |15 18[] pas
” vss (|16 17]] pa3
Al > —
|
DQO k — COLUMN IO PIN NAMES
. —‘ . INPUT COLUMN DECODER ﬂ) -A16 ...l Address Inputs
. s DATA W Write Enable
~ CONTROL #] # ¢| ¢| #l ¢| # #] (TR UPTITTRRY Output Enable
pQ7 E1,E2 ...l Chip Enables
B A2 A3 A2 ANl A A16 AlS Al4 DQo-DQ7...... Data :\;‘g‘gzln?]:‘cpt:gi
+ 5V Power Supply
........................ Ground
3 :
E2 °
Wo—— |
G P
~
MOTOROLA FAST SRAM DATA MCM6226A
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TRUTH TABLE

ET | E2 G w Mode /O Pin | Cycle Current
H X X X Not Selected High-Z - IsB1, Isg2
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 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 This de\{ice contains circuitry.to proh';ct the
inputs against damage due to high static volt-
Power Supply Voltage Relative to Vgg vce -05t7.0 v ages or electric fields; however, it is advised
" ; y _ that normal precautions be taken to avoid
Vggiggtﬁ/%%”e 1o Vg for Any Pin Vin. Vout 0.5toVec+05 v application of any voltage higher than maxi-
- mum rated voltages to these high-impedance

Output Current (per I/0) lout +20 mA circuits.
e This CMOS memory circuit has been de-
Power Dissipation Pb 11 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 0to+70 c socket or mounted on a printed circuit board
Storage Temperature Tstg —55t0 + 150 °C and transverse 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
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 Max Unit
Supply Voltage (Operating Voltage Range) Vee 45 5.5 \
Input High Voltage ViH 22 Vge +0.3™ \
Input Low Voltage ViL -05* 08 \

*V|L {min) = — 0.5 V dc; V| (min) = — 2.0 V ac (pulse width < 20 ns).
** ViH (max) = Vg to 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 Vcc) likg(1) _— - +1 HA
Output Leakage Current (E* = V|, Vout = 0 to Vo) likg(0) — — +1 pA
AC Active Supply Current (lgyt = 0 mA, Vo = max) lcca mA
MCM6226A-20: tayay = 20 ns . 150 180
MCMB6226A-25: tayAy = 25 ns - 135 160
MCMB6226A-35: tayay = 35 ns —_ 125 150
MCMB226A-45: tayay = 45 ns — 120 140
AC Standby Current (Vcg = max, E* = Vi, f = fmax) IsB1 - 7 20 mA
CMOS Standby Current (E* 2 Ve -0.2V, Vin < Vg +0.2V IsB2 — 4 15 mA
or2Vgog —-0.2V, Voo = max, f = 0 MH2)
Output Low Voltage (gL = + 8.0 mA) VoL —_ — 0.4 \
Output High Voltage (loH = — 4.0 mA} VOH 24 —_ —_ \

*E1 and E2 are represented by E in this data sheet. E2 is of opposite polarity to E1.
**Typical values are measured at 25°C, Voc=5 V.

MCM6226A MOTOROLA FAST SRAM DATA
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CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, T = 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
E1,E2,G,and W Cck 5 8
I/O Capacitance pa| cjo 5 8 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0V+10%, TA = 0 to + 70°C, Unless Otherwise Noted)
Oto3.0V QOutput Timing Measurement Reference Level ............. 15V

InputPulselevels ...........cooiiiviniiiiiininn,

Input Rise/Fall Time ...........ccovvieinnnns Outputload ........ccviiiiiiiiiiiieeanannn, See Figure 1A
Input Timing Measurement Reference Level
READ CYCLE TIMING (See Notes 1, 2, and 3)
Symbol 6226A-20 6226A-25 6226A-35 6226A-45
Parameter Standard | Alternate | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Read Cycle Time tAVAV tRc 20 — 25 — 35 — 45 - ns 4
Address Access Time tavQv tAA . 20 — 25 — 35 — | 45 ns
Enable Access Time teLQv tacs — 20 . 25 —_ 35 —_ 45 ns 5
Output Enable Access Time tgLQv toE — 8 —_ 10 — 15 - 15 ns
Output Hold from Address Change tAXQX tOH 5 - 5 - 5 - 5 - ns
Enable Low to Output Active tELQX Lz 5 — 5 | — 15 | — 5| — | ns |678
Output Enable Low to Output Active taLax ttz 0 — 0 —_ 0 —_ 0 - ns | 678
Enable High to Output High-Z teHQZ tHz 0 9 0 10 0 12 0 15 ns |678
Output Enable High to Output High-Z | tgHQZ tHz 0 9 0 10 0 12 0 15 ns | 67,8
Power Up Time tELICCH tpy o] — 0 — 0 — 0 - ns
Power Down Time tEHICCL tPD - 20 - 25 -_— 35 —_ 45 ns

NOTES:
. Wis high for read cycle.

N -

o, s w

and from device to device.

©o~N

AC TEST LOADS

Figure 1A

NOTE: For information on output I-V characteristics, see Chapter 8, Section 1.

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 S V|L).

480Q

5pF

(INCLUDING

SCOPE AND JIG)

Figure 1B

TIMING LIMITS

. 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.

ET7 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.
At any given voltage and temperature, tEHQZ max is less than tg| x min, and tgHQz max is less than tgqx min, both for a given device

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 DATA
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READ CYCLE 1 (See Notes 1,2, 3, and 9)

< tavav >
A (ADDRESS) X *
<« taxax
Q (DATA OUT) PREVIOUS DATA VALID DATA VALID
< tavav >
READ CYCLE 2 (See Notes 3 and 5)
tavav >
; I | %
teLQv
E (CHIP ENABLE) 5\ ]Z
e—— tELQX—»] [e—tEHQZ —]
G (OUTPUT ENABLE)
HGLQY ————— —lGHQZ —
lGLaX —
Q (DATA OUT) HIGH Z < DATA VALID )
tavav
tELICCH —~ [e— tEHICCL—>
lcc = ——————————
SUPPLY CURRENT \
Isg N—
MCM6226A MOTOROLA FAST SRAM DATA
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WRITE CYCLE 1 (W Controlled, See Notes 1, 2, 3, and 4)

Symbol 6226A-20 6226A-25 6226A-35 6226A-45
Parameter Standard | Alternate | Min | Max [ Min | Max | Min | Max | Min | Max | Unit | Notes
Write Cycle Time tAVAV twe 20 | — |25 -3 | —]4|~— ns 5
Address Setup Time tAvWL tAS ] — 0 — 0 — 0 - ns
Address Valid to End of Write tAVWH tAw 15 —_ 17 —_ 20 —_ 25 —_ ns
Write Pulse Width tWLWH twp 15 — 17 — 20 -_ 25 -_ ns
Data Valid to End of Write tOVWH tow 10 - 10 . 15 . 20 . ns
Data Hold Time tWHDX tpH s} — 0 —_— 0 - 0 — ns
Wirite Low to Data High-Z twLQz twz 0 9 0 10 0 15 0 20 ns |678
Wirite High to Output Active twHQX tow 5 — 5 . 5 . 5 — ns |678
Write Recovery Time tWHAX tWR 0 — 0 - 0 - 0 - ns
NOTES: _ o
1. A write occurs during the overlap of E low and W lo_w. ) ) o o E
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.
. It 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.
. Atany given voltage and temperature, tyy gz max is less than tyaqx min both for a given device and from device to device.

N AW

WRITE CYCLE 1 (W Controlled See Notes 1, 2, 3, and 4)
tavav -

A(ADDRESS) >< ><
tAVWH TWHAX
E (CHIP ENABLE) \

[e———————— W —————>
WLEH i
W (WRITE ENABLE) XR 7l
[ taywL —>| f tDVWH =1~ tWHDX
D (DATAIN) DATA VALID
- twLoz |<————>-— twWHOX
QATAOUT) HIGH-Z HIGH-Z
MOTOROLA FAST SRAM DATA MCM6226A

3-49



WRITE CYCLE 2 (E Controlied, See Notes 1, 2, 3, and 4)

Symbol 6226A-20 6226A-25 6226A-35 6226A-45
Parameter Standard | Alternate | Min | Max | Min | Max | Min | Max [ Min | Max | Unit | Notes

Write Cycle Time tAVAV twe 20 - 25 —_ 35 - 45 - ns 5
Address Setup Time tAVEL tAS 0 -_— 0 - 0 —_ 1] —_ ns

Address Valid to End of Write tAVEH taw 15 . 17 - 20 . 25 — ns

Enable to End of Write tELEH tow 15 -— 17 — 20 —_ 25 — ns 6,7
Enable to End of Write tELWH tcw 15 - 17 — 20 — 25 — ns

Write Pulse Width tWLEH twp 15 -— 17 - 20 — 25 — ns

Data Valid to End of Write tbVEH tow 10 - 10 — 15 — 20 —_ ns

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

Write Recovery Time tEHAX tWR 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. E1 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) >Q ><
tAVEH
- tELEH
E (CHIP ENABLE) \ ]/
- tAVEL tELWH > tEHAX
W (WRITE ENABLE) \ ]l
toVEH—

oo KX XCRRX KKK s

Q(DATAQUT)

HIGHZ

tEHDX

ORDERING INFORMATION
(Order by Full Part Number)

MTM 226A WJ XX ﬁf
Motorola Memory Prefix Shipping Method (R2 = Tape and Reel, Blank = Rails)

3-50

Part Number Speed (20 = 20 ns, 25 = 25 ns, 35 = 35 ns, 45 = 45 ns)
Package {WJ = 400 mil SOJ)
Full Part Numbers — MCM6226AWJ20  MCMB226AWJ20R2
MCM6226AWJ25  MCMB226AWJ25R2
MCMB226AWJ35  MCMGB226AWJ35R2
MCM6226AWJ45  MCMB226AWJ45R2
MCM6226A MOTOROLA FAST SRAM DATA



MOTOROLA

SEMICONDUCTOR
TECHNICAL DATA

Product Preview
128K x 8 Bit Static Random
Access Memory

The MCM6226B 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 MCM6226B is equipped with both chip enable (ET and E2) and output enable (G)
pins, allowing for greater system flexibility and eliminating bus contention problems.

The MCM6226B is available in 300 mil and 400 mil, 32 lead surface-mount SOJ
packages.

Single 5 V + 10% Power Supply

Fast Access Times:15/17/20/25/35 ns

Equal Address and Chip Enable Access Times

All Inputs and Outputs are TTL Compatible

Three State Outputs

Low Power Operation: 130/125/120/115/110 mA Maximum, Active AC

e o o o o o

BLOCK DIAGRAM

A3 |
M—T—
a1——
A6 13— row e MEMORY MATRIX
ss—3= Jetoner | ¢ 512 ROWS x
° 2048 COLUMNS
Ao——3—
ro——{ 33—
—3—
P P — -
D?o [} s NPUT — COLUMN 110
. . DATA
DQ7 | | contROL COLUMN DECODER

FREERRES

A2 A13A12 A1t AD A16 A15 A14

mi

ol

MCM6226B

WJ PACKAGE
400 MIL SOJ
CASE 857A
J PACKAGE
300 MIL SOJ
CASE 857
PIN ASSIGNMENT
Ne |1 32[] Vee
wfl2 a1[] At6
alls 0[] E2
(] 4 20f] W
alls 28] A15
alls 27(] A4
a7 26]] A13
aslls 25]] A12
arlle ull @
28 [J1o 23] a1
a0 [t [ &
an [[r2 21[] oar
oao {13 20[] os
pat [J14 19f] oas
oaz [|15 18]] pas
vss [|16 17[] oas
PIN NAMES
AO-A16 ............. Address Inputs
W o Wirite Enable
G it Qutput Enable
ET,E2 ..ovvveiinn.. Chip Enables
DQo - DQ7 . Data Inputs/Outputs
NC ..ot No Connection
Ve e ...+ 5V Power Supply
VSS vvviiinnnn e traananes 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 VO Pin | Cycle Current
H X X X Not Selected High-Z —_ I1sB1. IsB2
X L X X Not Selected High-Z — Isp1. IsB2
L H H H Output Disabled High-Z - lcca
L H L H Read Dout Read lcca
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 This de\{ice contains circuitry to protect the
inputs against damage due to high static volt-
Power Supply Voltage Relative to Vgg Vee -05107.0 v ages or electric fields; however, it is advised
- " ) — that normal precautions be taken to avoid
"E’}iggﬂ,ﬂ%“’e to Vs for Any Pin Vin-Vout | ~05tVeo+05 |V application of any voltage higher than maxi-
mum rated voltages to these high-impedance

Qutput Current (per 1/0) lout +20 mA circuits.
e This CMOS memory circuit has been de-
Power Dissipation Pp i w signed to meet the drg 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 0to+70 C socket or mounted on a printed circuit board
Storage Temperature Tstg -55t0+ 150 °C and transverse 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
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 Max Unit
Supply Voltage (Operating Voltage Range) Vee 4.5 5.5 \
Input High Voltage VIH 22 Voo +0.3™ \
Input Low Voitage ViL -0.5* 0.8 A

*VIL {min) = = 0.5 V dc; V| (min) = - 2.0 V ac (pulse width < 20 ns).
**VIH (max) = Vce + 0.3 Vdc; ViH (max) = Ve + 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 Vo) Iikg(1) - +1 pA

Output Leakage Current (E* = V|4, Vout = 0 to Vo) likg(O) — +1 HA

AC Active Supply Current (loyt = 0 mA, Vo = max) MCM6226B-15: tayay = 15 ns lcca — 130 mA
MCM6226B-17: tayay = 17 ns — 125
MCMB6226B-20: tayay = 20 ns — 120
MCMB6226B-25: tayay = 25 ns —_ 115
MCM6226B-35: tayay = 35 ns — 110

AC Standby Current (VoG = max, E* = ViH, = fmax) MCM6226B-15: tayay = 15ns | lsBq — 35 mA
MCM6226B-17: tayay = 17 ns - 35
MCM6226B-20: tayay = 20 ns — 30
MCMB6226B-25: tayay = 25 ns . 25
MCM6226B-35: tayay = 35 ns - 20

CMOS Standby Current (E* 2 Vcg - 0.2V, Vin < Vgg +0.2V lsB2 — 5 mA

or2Vec—-0.2V, Vog = max, f =0 MHz)

Output Low Voltage (IoL = + 8.0 mA) VoL — 0.4

Output High Voltage (IpH = — 4.0 mA) VoH 24 —_

*ET and E2 are represented by E in this data sheet. E2 is of opposite polarity to E1.

MCMé6226B MOTOROLA FAST SRAM DATA
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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
ET1,E2,G,and W Cek 5 8

1/0 Capacitance DQ Cio 5 8 pF

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

InputPulselevels ...............cooiiiiiiieian, Oto3.0V Output Timing Measurement Reference Level ............. 1.5V
Input Rise/Fall Time Outputload ..., See Figure 1A
Input Timing Measurement Reference Level ............... 1.5V
READ CYCLE TIMING (See Notes 1, 2, and 3)
Symbol 6226B-15 | 6226B-17 | 6226B-20 | 6226B-25 | 6226B-35
Parameter Std Alt Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Read Cycle Time tAvAV tRC 15 | — 17 | — 20 — |25 | — | 35 | — ns 4
Address Access Time tavav tAA — 15 - 17 — 20 — 25 - 35 ns
Enable Access Time tELQv tacs - 15 — 17 | — | 20 — | 25 — | 3 ns 5
Output Enable Access taLQv toE — 6 — 7 —_ 7 — 8 —_ 8 ns
Time
Output Hold from Address taxax toH 5 — 5 - 5 — 5 — 5 — ns
Change
Enable Low to Qutput tELQx Wz 5 — 5 - 5 — 5 — 5 - ns [6,7,8
Active
Qutput Enable Low to taLax 1z 0 — 0 — 0 . 0 — 0 — ns |678
Output Active
Enable High to Output tEHQZ tHz 0 6 0 7 0 7 0 8 0 8 ns |67,8
High-Z
Output Enable High to taHQZ tHz 0 6 0 7 0 7 0 8 0 8 ns |67,8
Output High-Z
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.

. E1 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, tgHQZz max is less than tgy 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.

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

D 0w

0 oo~

AC TEST LOADS TIMING LIMITS

The table of timing values shows either a

5V minimum or amaximum 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

RL =50Q 5pF since the system must supply at least that

&5Q (INCLUDING much time (even though most devices do not

V=15V SCOPE AND JIG) 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-
Figure 1A Figure 1B vides data later than that time.

MOTOROLA FAST SRAM DATA MCM6226B
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READ CYCLE 1 (See Notes 1, 2, 3, and 9)

tavav '*

taxax >
Q(DATAQUT) PREVIOUS DATA VALID *XXM* DATA VALID
[ -
|

< tavav >

Ny A

A(ADDRESS) )

A

READ CYCLE 2 (See Notes 3 and 5)

tavav
A (ADDRESS) >< %
teLav
E (CHIP ENABLE) R 7
a—— tELQX -~ re—EHQZ —]
G (OUTPUT ENABLE)
HaLQY ————— GHQZ ——
tGLOX —
Q (DATA OUT) HiGH Z < DATA VALID >-———
tavav
tELICCH —»] '-— — {EHICCL—>
g =———————————
SUPPLY CURRENT }‘/ \
isB N—
MCM6226B MOTOROLA FAST SRAM DATA
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WRITE CYCLE 1 (W Controlled, See Notes 1, 2, 3, and 4)

Symbol 6226B-15 | 6226B-17 | 6226B-20 | 6226B-25 | 6226B-35

Parameter Std Alt Min | Max | Min | Max | Min | Max | Min | Max [ Min | Max | Unit | Notes
Write Cycle Time tAVAV twc 15 - 17 { — J 20 | — | 26 | — | 36 | — ns 5
Address Setup Time tAVWL tAS 0 —_ 0 —_ 0 —_ 0 —-_ 0 —_ ns
Address Valid to End of tAVWH tAW 12 - 14 | — 15 - 17 | — |1 20 | — ns
Write
Write Pulse Width WLWH twp 12 | — 14 | — 15 - 17| — 12 | — ns
Data Valid to End of Write tDVWH tow 7 — 8 —_ 8 - 10 | — 1 —_ ns
Data Hold Time tWHDX tDH 0 — 0 —_ 0 —_ 0 - 0 —_— ns
Write Low to Data High-Z twLQz twz 0 6 0 7 0 7 0 8 0 8 ns [67,8
Wirite High to Output Active | twHQX tow 5 - 5 — 5 - 5 - 5 — | ns {678
Write Recovery Time tWHAX tWR 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 Pﬁnﬁrmim'\__—_’q_nwm.

tention conditions during read and write cycles.

3. E1 and E2 are represented by E in this data sheet. E2 is of opposite polarity to ET.

4. 1£ 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. Transition is measured + 500 mV from steady-state voltage with load of Figure 1B.
7. This parameter is sampled and not 100% tested.

8. Atany given voltage and temperature, tyy qz max is less than twQx min both for a given device and from device to device.

WRITE CYCLE 1 (W Controtled See Notes 1, 2, 3, and 4)

tavav
A(ADDRESS) >< )(
1AVWH WHAX
E (CHIP ENABLE) \
[ e——— gy —————
i WLEH 1
W (WRITE ENABLE) 5 7l
e tavwL —* IDVWH +— twHDX

|<- wLaz |<——->—-twuox

Q (DATA OUT) HIGH-Z HIGH-Z

MOTOROLA FAST SRAM DATA MCM6226B
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WRITE CYCLE 2 (E Controlled, See Notes 1, 2, 3, and 4)

Symbol 6226B-15 | 6226B-17 | 6226B-20 | 6226B-25 | 6226B-35
Parameter Std Alt Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Write Cycle Time tavav twe 15 - 7| —]120 | — |2 | — | 3 — ns 5
Address Setup Time tAVEL tAs 0 —_ 0 - 0 _ 0 -_ 0 — ns
Address Valid to End of tAVEH taw 12 | — 14 | — 15 | — 17 — 20 —_ ns
Write
Enable to End of Write tELEH tcw 10 — 1 — 12 | — 15 | — 20 — ns 6,7
Enable to End of Write tELWH tcw 10 — 1 — 12 | — 15 — 20 - ns
Data Valid to End of Write DVEH tow 7 — 8 - 8 — 10 | — 1" — ns
Data Hold Time tEHDX tDH o] - 0 - Q - 0 — 0 — ns
Write Recovery Time tEHAX twR 0 — 1] — 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. ET and E2 are represented by E in this data sheet. E2 is of opposite polarity to ET.
4. 1f 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. It 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
tELEH
E (CHIP ENABLE) \\ 7/
le——————1AVEL ELWH L tEHAX
W (WRITE ENABLE) . \ ]/
IDVEH—"
tEHDX
Q(DATAOUT) HIGHZ
MCM6226B MOTOROLA FAST SRAM DATA
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ORDERING INFORMATION
(Order by Full Part Number)

MCM 62268 XX XX

Motorola Memory Prefix Shipping Method (R2 = Tape and Reel, Blank = Rails)

Speed (15=15ns,17=17ns,20=20ns,25=25ns,
35 =35 ns)

Package (WJ = 400 mil SOJ, J = 300 mil SOJ)

Part Number

Full Part Numbers — MCM6226BJ15 MCM6226BJ15R2
MCM62268J17 MCM6226BJ17R2
MCM6226BJ20 MCM6226BJ20R2
MCM6226BJ25 MCM6226BJ25R2
MCM6226BJ35 MCM6226BJ35R2
MCM6226BWJ15 MCM6226BWJ15R2
MCM6226BWJ17 MCM6226BWJ17R2
MCM6226BWJ20 MCM6226BWJ20R2
MCM6226BWJ25 MCM6226BWJ25R2
MCM6226BWJ35 MCM6226BWJ35R2

MCM6226B

MOTOROLA FAST SRAM DATA
3-57



m SEMICONDUCTOR

MOTOROLA
TECHNICAL DATA

1M x 1 Bit Static Random
Access Memory

The MCM6227A is a 1,048,576 bit static random-access memory organized as

MCM6227A

1,048,576 words of 1 bit, fabricated using high-performance silicon-gate CMOS technol- 400 MIL SOJ
ogy. Static design eliminates the need for external clocks or timing strobes while CMOS CASE 810
circuitry reduces power consumption and provides for greater reliability.
The MCM6227A is equipped with a chip enable (E) pin. In less than a cycle time after
E goes high, the part enters a low-power standby mode, remaining in that state until E
goes low again. PIN ASSIGNMENT
The MCM6227A is available in 400 mil, 28-lead surface-mount SOJ packages.
« Single 5V + 10% Power Supply aolf1e 2] Ve
« Fast Access Times:20, 25, 35, and 45 ns a2 27]] A19
« Equal Address and Chip Enable Access Times aflls 26[] A8
e Input and Output are TTL Compatible a4 5[] A7
e Three-State Outpu't ) . mlls 2] A6
o Low Power Operation: 160/140/130/120 mA Maximum, Active AC
asll s 23f] At5
N7 22[] A4
BLOCK DIAGRAM a8 21[] NC
A0 arlls wfl a1
— Ve A8 [f10 19l ar
Al — Vgs a9 [l 11 18] At
2 alle 17{] A0
1% wlls 1] o
Vi 14 15| E
A MEMORY MATRIX ss [ !
ROW 1024 ROWS x
A DECODER 1024 COLUMNS
A6 PIN NAMES
A7 AO-A19 ...l Address Inputs
W Wirite Enable
A8 E Chip Enable
Do Data Input
A9 Q e Data Output
] NC .....ccoiiiiiiin No Connection
vee - + 5V Power Supply
D INPUT COLUMN I/0 Q VES t v Ground
DATA
CONTROL COLUMN DECODER
E4
A10 ANl A12 A13 A14 A15 A16 A17 A18 A19
W
MCM6227A MOTOROLA FAST SRAM DATA
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MCM6227A TRUTH TABLE

E w Mode /O Pin Cycle Current
H X Not Selected High-Z — 1sB1, IsB2
L H Read Dout Read Icca
L L Write High-Z Write Icca
H = High, L = Low, X = Don't Care
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 Relative to Vg Vee -05t07.0 v ages or electric fields; however, it is advised
i i X that normal precautions be taken to avoid
\ -0. :
V°'E‘f§§p7$'g‘ge to Vg for Any Pin Vin: Vout 05toVec+05 v application of any voltage higher than maxi-
mum rated voltages to these high-impedance
Output Current lout +20 mA circuits.
—— This CMOS memory circuit has been de-
Power Dissipation PD 11 w signed to meet the dc and ac specifications
Temperature Under Bias Thias -10to+85 °C shown in the tables, after thermal equilibrium
ing T " 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 Tstg -55t0+ 150 ‘°C and transverse 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
(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) Vece 4.5 5.5 \Y
Input High Voltage VIH 2.2 Ve +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) = V¢ = 0.3 V dc; V4 (max) = VCc + 2 V ac (pulse width < 20 ns).
DC CHARACTERISTICS AND SUPPLY CURRENTS
Parameter Symbol Min Typ* Max Unit
Input Leakage Current (All Inputs, Vi = 0 to Vo) likg(l) —_ — +1 nA
Output Leakage Current (E = V|, Vout = 0 to Vei) likg(0) - — +1 nA
AC Active Supply Current (Igyt = 0 mA, Vo = max) Icca mA
MCM6227A-20: tayay = 20 ns — 120 160
MCMB6227A-25: tayav = 25 ns — 110 140
MCM6227A-35: tayAV = 35 ns — 100 130
MCMB227A-45: tayay = 45 ns — 90 120
AC Standby Current (Voc = max, E = Vi, f = fmax) IsB1 — 7 20 mA
CMOS Standby Current (E > Vg -0.2V, Vin < Vgg +0.2V IsB2 — 4 15 mA
orzVgc—0.2V, Voo = max, f =0 MHz)
Output Low Voltage (IoL = + 8.0 mA) VoL — — 0.4 \
Output High Voltage (IoH =— 4.0 mA) VOH 24 —_— —
*Typical values are measured at 25°C, Voo =5 V.
MCM6227A
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CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, T = 25°C, Periodically Sampled Rather Than 100% Tested)

Characteristic Symbol Typ Max Unit
Input Capacitance All Inputs Except Clocks and D, Q Cin 4 6 pF
Eand W 5 8
Input and Output Capacitance D, Q | Cin, Cout 5 8 pF

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

InputPulseLevels ..............oovoiiiiiiinians, 0to3.0V Output Timing Measurement Reference Level ............. 15V
InputRise/FallTime ....................... 2ns Outputload .......ccoiviiiiiiiiiiiieiinnnn, See Figure 1A
Input Timing Measurement Reference Level

READ CYCLE TIMING (See Notes 1 and 2)

Symbol 6227A-20 6227A-25 6227A-35 6227A-45

Parameter Standard | Alternate | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Read Cycle Time tavAV tRC 20 — 25 — 35 — 45 = ns 23
Address Access Time tavav tAA — 20 — 25 — 35 — 45 ns
Enable Access Time teLaQv tacs — 20 — 25 —_ 35 —_ 45 ns 4
Output Hold from Address Change taxQx 1OH 5 - 5 — 5 — 5 — ns
Enable Low to Output Active teLax tLz 5 — 5 — 5 — 5 - ns |5,6,7
Enable High to Output High-Z tEHQZ tHz 0 9 0 10 0 12 — 18 ns |56,7
Power Up Time tELICCH tpy 0 — 0 — 0 — 0 — ns
Power Down Time tEHICCL tpD - 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.

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

Addresses valid prior to or coincident with E going low.

At any given voltage and temperature, teHQz max is less than te{ 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().

PNOoAE

AC TEST LOADS TIMING LIMITS

The table of timing values shows either a

+5V minimum or a maximum limit for each param-

RL=50Q eter. Input requirements are specified from

OUTPUT 480 Q the external system point of view. Thus, ad-
OUTPUT dress setup time is shown as a minimum

5pF since the system must supply at least that

#50Q (INCLUDING much time {even though most devices do not

V=15V SCOPE AND JIG) require it). On the 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.

NOTE: For information on output I-V characteristics, see Chapter 8, Section 1.

MCM6227A MOTOROLA FAST SRAM DATA
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READ CYCLE 1 (See Notes 1, 2, and 8)

< 1AVAV >
A(ADDRESS) )( *

[«———taxax

Q (DATA OUT) PREVIOUS DATA VALID DATA VALID

I‘ tavav >

READ CYCLE 2 (See Note 4)

< 1AVAV
A (ADDRESS) )& *

[ tELQv ——>

- \ 7{

E (CHIP ENABLE)

K
< ELQX
Q (oATA OUT) —HIGH2 ><><X DATAVALID )
< tavav >
g ————————— > {ELICCH I‘_'EHICCL
SUPPLY CURRENT

IsB

<

Y

leHaz

MCM6227A
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

Symbol 6227A-20 6227A-25 6227A-35 6227A-45

Parameter Standard | Alternate | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Write Cycle Time tAVAV twe 20 - 25 - 35 - 45 _ ns 3
Address Setup Time tAVWL tas 0 -— 0 — 0 —_ 0 — ns
Address Valid to End of Write tAVWH taw 15 —_ 17 - 20 - 25 — ns
Write Pulse Width WLWH twp 15 - 17 . 20 - 25 — ns
Data Valid to End of Write tDVWH tow 0| —]1w0]|~—~§158[—1f20]~—~1]ns
Data Hold TIme ' WHDX tDH 0 — 0 — 0 — (] - ns
Write Low to Data High-Z twLaz twz 0 9 0 10 0 15 0 20 ns |4,5,6
Write High to Output Active tWHQX tow 5 — 5 - 5 — 5 —_ ns [4,56
Write Recovery Time tWHAX twr 0 — 0 — 0 - 0 — ns

NOTES:

1.
2.

I

E (CHIP ENABLE) \

W (WRITE ENABLE) XR 7(

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

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.

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 tyHqx min both for a given device and from device to device.

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

D | | '

tAVWH tWHAX

|————— Wy —

WLEH 1

e taywL — |- IDVWH WHDX

[~ twLQz |<—>— tWHDX
HIGH-Z HIGH-Z

MCM6227A MOTOROLA FAST SRAM DATA
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

Symbol 6227A-20 6227A-25 6227A-35 6227A-45
Parameter Standard | Alternate | Min | Max | Min | Max [ Min | Max | Min | Max | Unit | Notes

Write Cycle Time tAVAV we 20 | — |25 | — |3 | — |4 | —] ns 3
Address Setup Time tAVEL tAS 0 — 0 — 1} — 0 — ns

Address Valid to End of Write tAVEH taw 15 - 17 —_ 20 - 25 — ns

Enable to End of Write tELEH tow 5| — 17| — |20 — |25 | — | ns | 45
Enable to End of Write tELWH tcw 15 - 17 - 20 - 25 — ns

Write Pulse Width tWLEH twp 5 —[17 ] =12 —-]25]—1ns

Data Valid to End of Write tDVEH tow 10 —_ 10 —_ 15 —_ 20 —_ ns

Data Hold Time tEHDX tDH 0 — — 0 - 0 — ns

Write Recovery Time tEHAX tWR 4] — 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.

o s w0

. 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 and 2)

tavav
A (ADDRESS) ‘>< ><
tAVEH
- tELEH
E (CHIP ENABLE) ﬁ\ J[
{AVEL tELWH > tEHAX
W (WRITE ENABLE) \ ][
DVEH—>]
tEHDX

HIGHZ

Q (DATA OUT)

ORDERING INFORMATION
(Order by Full Part Number)

Ie_df"«.M 6227A XX )%
Motorola Memory Prefix Shipping Method (R2 = Tape and Reel, Blank = Rails)

Part Number Speed (20 = 20 ns, 25 = 25 ns, 35 = 35 s, 45 = 45 ns)
Package (WJ = 400 mil SQJ)
Full Part Numbers — MCM6227AWJ20 MCM6227AWJ20R2
MCM6227AWJ25 MCMB6227AWJ25R2
MCMB227AWJ35  MCM6227AWJ35R2
MCM6227AWJ45  MCMB227AWJ45R2
MOTOROLA FAST SRAM DATA MCM6227A
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MOTOROLA

SEMICONDUCTOR
TECHNICAL DATA

Product Preview

1M x 1 Bit Static Random
Access Memory

The MCM#6227B is a 1,048,576 bit static random-access memory organized as
1,048,576 words of 1 bit, fabricated using high-performance silicon-gate CMOS technol-
ogy. Static design eliminates the need for external clocks or timing strobes while CMOS
circuitry reduces power consumption and provides for greater reliability.

The MCM6227B is each equipped with a chip enable (E) pin. This feature provides
reduced system power requirements without degrading access time performance.

The MCM62278 is available in 300 mil and 400 mil, 28-lead surface-mount SOJ
packages.

* Single 5V + 10% Power Supply

e Fast Access Times: 15/17/20/25/35 ns

e Equal Address and Chip Enable Access Times

¢ Input and Output are TTL Compatible

e Three-State Output

e Low Power Operation: 115/110/105/100/95 mA Maximum, Active AC

BLOCK DIAGRAM

P —
m—3
r— 3
A3—{}:1
W oy || e
As—[}:‘ 1024 x 1 COLUMNS
A6
A7:@
o]
A9
) INPUT | COLUMN 10 Q
DATA
CONTROL COLUMN DECODER

PEEERFEET

A10 A1l A12 A13 A14 A15 A16 A17 A18 Al9

mt

[ol=]]

MCM6227B

J PACKAGE
300 MIL SOJ
CASE 810B

\

WJ PACKAGE
400 MIL SOJ
CASE 810

PIN ASSIGNMENT

aoll1e 28]} vee
A1 H 2 27]] A9
alls 26[] A18
A3l 4 25[] a17
alls 2] At6
aslle 23[] at5
ne ] 7 2(] A14
alls 21[] NC*
arllg 20(] A13
a8 1o 19]] ar2
a0 [ 1t 18[] At
all2 17[] a0
IRE 6] 0
vsg [J14 15]] E
PIN NAMES

AO-A19 ... ....... Address Inputs

Wi Write Enable

Chip Enable

.............. Data Input

Data Output

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

. + 5V Power Supply

....................... Ground

*If notused for no connect, then do notex-
ceed voltages of - 0.5 to Voo + 0.5 V.
This pin is used for manufacturing diag-
nostics.

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

MCM6227B
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TRUTH TABLE

E w Mode /O Pin Cycle Current
H X Not Selected High-Z — IsB1. ISB2
L H Read Dout Read Icca
L L Write High-Z 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 Vee -05t7.0 \
Voltage Relative to Vgg for Any Pin Vin: Vout | —0.5toVgc +0.5 \
Except Voo
Output Current lout +20 mA
Power Dissipation Pp 11 w
Temperature Under Bias Tbias —10to +85 °C
Operating Temperature TA 0to+70 °C
Storage Temperature Tstg —-5510+150 °C

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 thermat 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

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

per minute is maintained.

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 Max Unit
Supply Voltage (Operating Voltage Range) Vee 45 5.5 \
Input High Voltage VIH 22 Vee +0.3" \
Input Low Voltage ViL -05* 0.8 A
*VL (min) =—0.5 V dc; V| (min) =-2.0 V ac (pulse width < 20 ns).
**VIH (max) = Vgg + 0.3 V dc; ViH (max) = Vg + 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 Vg) likg(1) — +1 pA
Output Leakage Current (E = V), Vout = 0 to Vi) likg(0) — +1 pA
AC Active Supply Current (Igyt = 0 mA, Vo = max) lcca mA
MCM6227B-15: tayay = 15 ns — 15
MCM6227B-17: tayay = 17 ns — 110
MCM62278-20: tayay = 20 ns - 105
MCM6227B-25: tayay = 25 ns - 100
MCM62278-35: tayay = 35 ns — 95
AC Standby Current (Vo = max, E = ViH, f = fmax) 1581 mA
MCM6227B-15: tayay = 15 ns - 35
MCM6227B-17: tayay = 17 ns — 35
MCM62278-20: tayay = 20 ns — 30
MCM6227B-25: tayay = 25 ns . 25
MCM6227B-35: tayay = 35 ns — 20
CMOS Standby Current (E 2 Voo - 0.2 V, Vip € Vgg +0.2V Isg2 — — mA
or2Veg -0.2V, Vo = max, f= 0 MHz)
QOutput Low Voltage (loL = + 8.0 mA) VoL — 0.4 \
Qutput High Voltage (o = — 4.0 mA) VoH 24 — \
MOTOROLA FAST SRAM DATA MCM6227B
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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 D, Q Cin 4 6 pF
Eand W 5 8

Input and Output Capacitance D, Q| Cin, Cout 5 8 pF

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

InputPulse Levels ...........coovviiiiiiiiienininn, Output Timing Measurement Reference Level ............. 1.5V
Input Rise/Fall Time Outputload ........coviviiniiiiiiniiiiiinnn., See Figure 1A
Input Timing Measurement Reference Level ............... 15V
READ CYCLE TIMING (See Notes 1 and 2)
Symbol 6227B-15 | 6227B-17 | 6227B-20 | 6227B-25 | 6227B-35
Parameter Std Alt Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Read Cycle Time tavav tRC 15 | — 17 | — | 20 — |25 | — {8 | — ns 2,3
Address Access Time tavav tAA — || -} 17| —]|2|—]2]—]235 ns
Enable Access Time teLqQv tacs - || —-|17]—]120{—]|]25]|— |35 ns 4
Output Hold from Address tAxQx toH 5 — 5 — 5 — 5 — 5 —_ ns
Change
Enable Low to Output tELQX 'z 5 — 5 — 5 _ 5 — 5 - ns | 56,7
Active
Enable High to Output tEHQZ tHz 0 6 0 7 0 7 0 8 0 8 ns |5,67
High-Z
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 con-

tention conditions during read and write cycles.
All timings are referenced from the last valid address to the first transitioning address.
Addresses valid prior to or coincident with E going low.

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|( ).

POND s

At any given voltage and temperature, teyQz max is less than tgf qx min, both for a given device and from device to 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.

AC TEST LOADS
+5V
RL =50Q
outrut [ ouTeUT 480Q
L w=wa L 550 5 pF
{INCLUDING
V=15V SCOPE AND JIG)
Figure 1A Figure 1B
MCM6227B
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READ CYCLE 1 (See Notes 1, 2, and 8)

< tAVAV >
A (ADDRESS) ){ *

< taxax >
Q (DATA OUT) PREVIOUS DATA VALID mm DATA VALID

!= tavav >

READ CYCLE 2 (See Note 4)
< tavav >
A (ADDRESS) X *

[ fELQv———>

E (CHIP ENABLE) \L ]Z
€— 1t QX <«—>—1EHOZ
Q(DATAOUT) ——DICHZ DATA VALID )
< tavav > l
g ——————— = —_ IELICCH EHICCL
SUPPLY CURRENT
IsB ‘

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

Symbo! 6227B-15 6227B-17 6227B-20 6227B-25 6227B-35

Parameter Std Alt Min | Max { Min | Max { Min [ Max ; Min | Max | Min | Max | Unit | Notes
Write Cycle Time tavav twe 15 | — 17 | — 20 — 1 25 — 1 35 —_ ns 3
Address Setup Time tAVWL tAS 0 — 0 — 0 — 0 — 0 — ns
Address Valid to End of tAVWH taw 2] — 14 | — 15 — 17 | — 1 20 — ns
Wirite
Write Pulse Width tWLwWH twp 12 | — 14 | — 15 — 7] — ]2 | — ns
Data Valid to End of Write tovwH tpw 7 — 8 - 8 — 10 | — 1 —_ ns
Data Hold Time tWHDX tDH 0 . 0 . 0 - 0 . 0 . ns
Write Low to Data High-Z twLQz twz 0 6 [ 7 0 7 0 8 0 8 ns 14,586
Write High to Output Active | twHQx tow 5 — 5 — 5 — 5 — 5 — ns |4,586
Write Recovery Time tWHAX twr 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.

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

4. Transition is measured + 500 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, tw gz max is less than tyHqx min both for a given device and from device to device.

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

tavav
A (ADDRESS) >< ><
AVWH >1— WHAX
E (CHIP ENABLE) \
WLWH
«————  WLEH
W (WRITE ENABLE) XR 7(
e tavwL —> i tDVWH 1= twHDX
D (DATA IN) W DATA VALID

< twiaz |<——>— 'WHDX

Q (DATA OUT) HIGH-Z HIGH-Z
MCM6227B MOTOROLA FAST SRAM DATA
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

Symbol 6227B-15 | 6227B-17 | 6227B-20 | 6227B-25 | 6227B-35

Parameter Std Alt Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Write Cycle Time tavav twe 15 - 17 - 20 - 25 - 35 — ns 3
Address Setup Time tAVEL tAS 0 —_ 0 - 0 - 0 — 0 — ns
Address Valid to End of tAVEH taw 12 ] — | 14| — 15 | — 17 | — | 20 | — ns
Write
Enable to End of Write tELEH tcw 10 —_ 1 - 12 | — 15 — | 2 | — ns 4,5
Enable to End of Write tELWH tcw 10 [ — | 1 . 121 — 1151 —12 1} — ns
Data Valid to End of Write tDVEH tow 7 - 8 -_ 8 - 10 - 1 — ns
Data Hold Time tEHDX tDH 0 - 0 — — 0 - — ns
Write Recovery Time tEHAX twR 0 - 0 - 0 — o] — b 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.

3. All timings are referenced from the last valid address to the flrst transitioning address.
4. If E goes low coincident with or after W goes low, the output will remain in a high-impedance state.

o

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)

1AVEH

t——— tELEH ~————]

E (CHIP ENABLE) \\ 7/
tAVEL tELWH -t {EHAX
W (WRITE ENABLE) \ ;/
{DVEH—
tEHDX
Q (DATA OUT) HiGHZ
MCM6227B

MOTOROLA FAST SRAM DATA

3-69



MTM 622
Motorola Memory Prefix

ORDERING INFORMATION
(Order by Full Part Number)

XX l(lf
Shipping Method (R2 = Tape and Resl, Blank = Rails)

27B

Part Number Speed (20=15=15ns, 17 = 17 ns, 20 = 20 s,
25=25ns, 35=35ns)
Package (J = 300 mil SOJ, WJ = 400 mil SOJ)

Full Part Numbers — MCM6227BJ15 MCM6227BJ15R2
MCM6227BJ17 MCM6227BJ17R2
MCM6227BJ20 MCM6227BJ20R2
MCM6227BJ25 MCM6227BJ25R2
MCM6227BJ35 MCM6227BJ35R2
MCM6227BWJ15  MCM6227BWJ15R2
MCM6227BWJ17  MCM6227BWJ17R2
MCM6227BWJ20  MCM6227BWJ20R2
MCM6227BWJ25  MCM6227BWJ25R2
MCM6227BWJ35  MCM6227BWJ35R2

MCM6227B MOTOROLA FAST SRAM DATA
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MOTOROLA
SEMICONDUCTOR

TECHNICAL DATA
256K x 4 Bit Static Random
Access Memory \'/
The MCM6229A is a 1,048,576 bit static random access memory organized as \ WJ PACKAGE
262,144 words of 4 bits, fabricated using high-performance silicon-gate CMOS technol- 400 MIL SOJ
ogy. Static design eliminates the need for extemal clocks or timing strobes, while CMOS CASE 810
circuitry reduces power consumption and provides for greater reliability. .
The MCM6229A is equipped with both chip enable (E) and output enable (G) pins,
allowing for greater system flexibility and eliminating bus contention problems.
The MCM6229A is available in 400 mil, 28-lead surface-mount SOJ packages. PIN ASSIGNMENT
e Single 5V % 10% Power Supply
e Fast Access Times:20, 25, 35, and 45 ns A0 [ e 3 ] Vec
« Equal Address and Chip Enable Access Times a2 ar{] w17
o All Inputs and Outputs are TTL Compatible s 26 ] A16
¢ Three-State Outputs a3l 4 25[] Ats
o Low Power Operation: 170/150/140/130 mA Maximum, Active AC A ﬂ 5 2] At
as{l 6 [ a3
BLOCK DIAGRAM rell 7 2|] A2
arlls 21[] an
I | rello [l N
AL a9 o 19[] oas
A7 ato [} 18[] pae
2 . el 171] a1
5 ROW . ME&?%E%@THIX G [ 13 16 ] DQo
X —_
DECODER 2048 COLUMNS Vss [1a isf] W
A10 .
A9
A8 PIN NAMES
Al - AO-A17 ..... ... Address Inputs
Wi Write Enable
[ G .. ... Output Enable
0Qo — ——- [ Chip Enable
1 COLUMN 1O DQO~-DQ3...... Data Inputs/Qutputs
INPUT COLUMN DECODER NC .. No Connection
DATA VGG cevvvnrnnnens +5V Power Supply
CONTROL VSS tvvviniiniiiiiiiiiens Ground
DQ3 {t—
A2 A3 A12 Al AI6 A0 A17 A5 Al4
1
rap— ®
E . r
L ]
W é
G—a__/ 1
~N
MOTOROLA FAST SRAM DATA MCM6229A
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TRUTH TABLE

E G w Mode /0 Pin Cycle Current
H X X Not Selected High-Z - IsB1. IsB2
L H H Output Disabled High-Z - Icca
L L H Read Dout Read Icca
L 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 Voitage Relative to Vgg Vee -05107.0 v
Voltage Relative to Vgg for Any Pin Vin: Vout | —0.5to Ve +0.5 V.
Except Voo
Output Current (per 1/0) lout +20 mA
Power Dissipation Pp 1.1 w
Temperature Under Bias Thias -10to + 85 °C
Operating Temperature TA 0to+70 °C
Storage Temperature Tstg -55t0 + 150 °C

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 voitage 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.

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 Max Unit
Supply Voltage (Operating Voltage Range) vVce 45 55 \
Input High Voltage VIH 22 Vee + 0.3 \
Input Low Voltage ViL -05" 0.8 \
*VIL (min) == 0.5 V dc; V) (min) = — 2.0 V ac (pulse width < 20 ns).
**VH (max) = Vge + 0.3 V de; VY (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, Vi =0 to Vgo) likg(1) — —_ +1 pHA
Output Leakage Current (E = V|H, Vout = 0 to V) lIkg(0) — —_— +1 HA
AC Active Supply Current (Igut= 0 mA, Vo = max) IccA mA
MCM6229A-20: tayay = 20 ns — 140 170
MCMB6229A-25: tayay = 25 ns — 120 150
MCMB229A-35: tayay = 35 ns - 110 140
MCMB6229A-45: tayay = 45 ns — 100 130
AC Standby Current (Vo = max, E = V|4, f= fmax) IsB1 — 7 20 mA
CMOS Standby Current (E>Vgg ~0.2V, Vi< Vgg +0.2V IsB2 — 4 15 mA
or2Voe-0.2V, Voo =max, f =0 MHz)
Output Low Voltage {IoL = + 8.0 mA) VoL — - 0.4
Output High Voltage (ioH = — 4.0 mA) VOH 24 - — \

* Typical measurements are taken at 25°C, Voc =5 V.

MCM6229A
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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 DQ Cin 4 6 pF
E, G, and W Cck 5 8
Input/Output Capacitance DQ Cyo 5 8 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vce =5.0V£10%, TA = 0 to + 70°C, Unless Otherwise Noted)
InputPulselevels ........cviiiiiiiiiiiiiiiiiien 0to3.0V Output Timing Measurement Reference Level ............. 1.5V
Input Rise/Fall TIMe ....oiuvinin i iiiiiiiaanenns 2ns Outputload ....vvvvivirvnnvnenriniiieanns ... See Figure 1A
Input Timing Measurement Reference Level ............... 1.5V
READ CYCLE TIMING (See Notes 1 and 2)
Symbol 6229A-20 6229A-25 6229A-35 6229A-45
. Parameter Standard | Alternate | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Read Cycle Time tAVAV trRc 20 — 25 — 35 — 45 - ns 2,3
Address Access Time tavav tAA . 20 — 25 . 35 — | 45 ns
Enable Access Time teLQv taCs —_ 20 — 25 — 35 — 45 ns 4
Output Enable Access Time taLav toE - 8 — 10 — 15 - 15 ns
Output Hold from Address Change taxax toH 5 — 5 — 5 — 5 — ns
Enable Low to Output Active teLQX teLz 5 - 5 —_ 5 —_ 5 - ns 56,7
Output Enable Low to Output Active tGLQX tgLz 0 — 0 — 0 - 0 -_ ns 56,7
Enable High to Output High-Z tEHQZ tEHZ 0 9 0 10 0 12 o0 | 15 | ns | 567
Output Enable High to Output High-Z | tgHQZ tetz 0 9 o | 10 0 12 0 | 15 | ns | 567
Power Up Time tELICCH tpu 0 —_ 0 — 0 — 0 - ns
Power Down Time tEHICCL trD _ 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.
. 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, tgHQz max is less than te gx min, and tgHQz max is less than tg qx min, both for a given device

o AW

and from device to device.

o~NOD

AC TEST LOADS

Figure 1A

RL=50Q

QUTPUT
2865 Q

+5V

480 Q

5pF

. Transition is measured + 500 mV from steady-state voltage with load of Figure 18.
. This parameter is sampled and not 100% tested.
. Device is continuously selected (E < Vi, G £ V|p).

(INCLUDING

SCOPE AND JIG)

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.

NOTE: For information on output I-V characteristics, see Chapter 8, Section 1.

MOTOROLA FAST SRAM DATA

MCM6229A

3-73



READ CYCLE 1 (See Notes 1, 2, and 8)

3-74

< tAvAV >
A(ADDRESS) )(
a—V (0 )¢
Q(DATAOUT) PREVIOUS DATA VALID DATA VALID
l< tavav
READ CYCLE 2 (See Note 8)
tavav {
A (ADDRESS) >< ;<
- tELQv
E (CHIP ENABLE) 5\ 71
le— te[ QX ——] rt—tEHQZ —]
G (OUTPUT ENABLE)
HGLQY ————— — GHQZ—»
tGLOX —
HIGHZ
Q(DATAOUT) DATA VALID >——
- tavav
tELICCH —] re— {EHICCL—>
Igg =—————————
SUPPLY CURRENT \
Isg N
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WRITE CYCLE 1 (W Controlled, See Notes 1, 2, and 3)

Symbol 6229A-20 6229A-25 6229A-35 6229A-45
Parameter Standard | Alternate | Min | Max | Min | Max { Min | Max | Min | Max | Unit | Notes

Write Cycle Time tavav twe 20 - 25 —_ 35 -_ 45 - ns 4
Address Setup Time tAVWL tAS 0 — 0 — 0 . 0 - ns

Address Valid to End of Write tAVWH taw 15 - 17 - 20 —_ 25 — ns

Write Pulse Width tWLWH twp 15 | — 177 ) — |2 | — | 25 | — ns

Data Valid to End of Write 1DVWH tow 1wl —110] =15 ~12]-—-1]hn

Data Hold Time tWHDX tDH 0 — (] — 0 - 0 — ns

Write Low to Data High-Z twLaz twz 0 9 0 10 0 15 0 20 ns 5,6,7
Write High to Output Active twHQX tow 5 — 5 - 5 — 5 — ns 56,7
Write Recovery Time tWHAX tWR 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 conten-
tion conditions during read and write cycles.

Noos®

. It 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.
. Atany given voltage and temperature, ty| Qz max is less than tyHqx min both for a given device and from device to device.

WRITE CYCLE 1 (W Controlled See Notes 1, 2, and 3)

tavav
A(ADDRESS) é >i
tAVWH tWHAX
E (CHIP ENABLE) \
[ tw —————>
————————— MW ————]
W (WRITE ENABLE) XR 71
le— tavwL —> f 1DVWH 1= tWHDX
D (DATAIN) DATA VALID

|« oz ~————>—WHDX

0 (OATAOU) HIGH-Z HIGH-Z
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WRITE CYCLE 2 (E Controlled, See Notes 1, 2, and 3)

Symbol 6229A-20 6229A-25 6229A-35 6229A-45
Parameter Standard | Alternate | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes

Write Cycle Time tavav twe 20 - 25 - 35 — 45 - ns 4
Address Setup Time tAVEL tas 0 —_ 0 . 0 —_ 0 — ns

Address Valid to End of Write tAVEH taw 15 — 17 - 20 —_ 25 - ns

Enable to End of Write tELEH tcw 15 —_ 17 — 20 —_ 25 - ns 5,6
Enable to End of Write tELWH tcw 15 — 17 . 20 — 25 — ns

Wiite Pulse Width tWLEH twp 5] — ] 17| — 2} — ]2 ] —1]ns

Data Valid to End of Write tpveH tow 10 — 10 — 15 — 20 —_ ns

Data Hold Time tEHDX tpH 0 — 0 - 0 — 0 — ns

Write Recovery Time tEHAX twR 0 — (o] — 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 conten-
tion conditions during read and write cycles.

o ;AW

. 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.

. It E goes fow 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, and 3)

3-76

tavav
A(ADDRESS) >< >(
1AVEH
tELEH
E (CHIP ENABLE) XQ ][
e————————AVEL o tELWH tEHAX
W (WRITE ENABLE) \ 7[
tDVEH—™
D (DATA IN) DATAVALID
tEHDX
Q (DATA OUT) HiGHZ
ORDERING INFORMATION
(Order by Full Part Number)
MCM 62290A WJ X Xf
Motorola Memory Prefix 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 — MCM6229AWJ20  MCM6229AWJ20R2

MCMB229AWJ25  MCM6229AWJ25R2

MCM6229AWJ35  MCM6229AWJ35R2

MCM6229AWJ45  MCM6229AWJ45R2
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MOTOROLA

SEMICONDUCTOR
TECHNICAL DATA

Product Preview
256K x 4 Bit Static Random
Access Memory

The MCM6229B is a 1,048,576 bit static random access memory organized as
262,144 words of 4 bits, fabricated using high-performance silicon-gate CMOS technol-
ogy. Static design eliminates the need for external clocks or timing strobes, while CMOS
circuitry reduces power consumption and provides for greater reliability.

The MCM6229B is equipped with both chip enable (E) and output enabie (G) pins,
allowing for greater system flexibility and eliminating bus contention problems. Either
input, when high, will force the outputs to high impedance.

The MCM6229B is available in 300 mil and 400 mil, 28-lead surface-mount SOJ
packages.

Single 5 V £ 10% Power Supply

Fast Access Times: 15/17/20/25/35 ns

Equal Address and Chip Enable Access Times

All Inputs and Outputs are TTL Compatible

Three-State Outputs

Low Power Operation: 120/115/110/105/100 mA Maximum, Active AC

e o o o o o

BLOCK DIAGRAM

L ]
=3 ROW MEMORY MATRIX
. 512 ROWS x
#s—{3— pECODER 2048 COLUMNS
A1o—[}:‘ .
n—
A8
a3 —
[ |
DQo —*% — COLUMN 10 ]
ol meut
o N COLUMN DECODER
®| controL
D03 {E—
b A2 M3 A2 Al A6 Ao A7 A5 Al4
—
E .
L ]
L
w :
== —4

MCM6229B

J PACKAGE
300 MIL SOJ
’ CASE 8108
\M WJ PACKAGE
400 MIL SOJ
CASE 810
PIN ASSIGNMENT
all1e 28[] vee
AlLlf2 27{) A17
IIE 2] At6
Al 4 25{] A15
alls 2] A4
aslle 23[] A13
asfl7 22{] A2
arll s 21 g At
mllo 20 NC*
A [lo 19{] pas
ato [t 18[] paz
E H 12 17[] ba1
gl 16[] pao
vss [f1a 5[] W
PIN NAMES
............. Address Inputs
......... Write Enable
....... Output Enable
......... Chip Enable
. Data Inputs/Outputs
...+ 5V Power Supply
............. Ground
.................. No Connection

*If notusedfor no connect, then do notex-
ceed voltages of - 0.5 to Vgc + 0.5 V.
This pin is used for manufacturing diag-
nostics.

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 Current
H X X Not Selected High-Z — 1sB1. IsB2
L H H Output Disabled High-Z - Icca

L L H Read Dout Read Icca

L X L Write Din Write lcca

H =High, L = Low, X = Don't Care

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 Relative to Vgg Vee -05t07.0 \ ages or electric fields; however, it is advised
i i y that normal precautions be taken to avoid
Voltage Relative to Vgg for Any Pin Vin, Vi —-0.5to0V, 0.5 \)

Excgp, VCCN s Y in. Yout cc+ application of any voltage higher than maxi-
mum rated voltages to these high-impedance

Output Current (per /0) lout +20 mA circuits.

This CMOS 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 Tstg ~55t0 + 150 °C and transverse 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
extended periods of time could affect device reliability.

Power Dissipation Pp 1.1 w

Operating Temperature TA 0to+70 °C

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0 VE10%, TA = 0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Max Unit
Supply Voltage (Operating Voltage Range) Vee 45 55 \
Input High Voltage VIH 22 Ve +0.3" v
Input Low Voltage ViL -0.5 0.8 v

*V)L (min) =~ 0.5 V dc; V|_ (min) = — 2.0 V ac (pulse width < 20 ns).
"V (max) = Vo + 0.3V de; ViH (max) = Ve + 2V ac (pulse width < 20 ns).

DC CHARACTERISTICS AND SUPPLY CURRENTS

Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vi = 0 to Vo) likg(1) — +1 pA
Output Leakage Current (€ = V|4, Vout = 0 to Vo) likg(O) —_ 1 uA
AC Active Supply Current (Ioyt = 0 mA, Vo = max) Icca mA
MCM6229B-15: tayay = 15 ns — 120
MCM6229B-17: tayay = 17 ns — 115
MCM6229B-20: tavay = 20 ns — 110
MCM6229B-25: tayay = 25 ns - 100
) MCM6229B-35: tayay = 35 ns — 95
AC Standby Current (Voc = max, E = V|H, f = fmax) IsB1 mA
MCM6229B-15: tayay = 15 ns — 35
MCM6229B-17: tayay = 17 ns — 35
MCM6229B-20: tavav = 20 ns . 30
MCM6229B-25: tayay = 25 ns — 25
MCM6229B-35: tavay = 35 ns — 20
CMOS Standby Current (E 2 Voo —-0.2V, Vin < Vgg + 0.2V Isg2 — 15 mA
orzVge - 0.2V, Vo = max, f = 0 MHz)
Output Low Voltage (Io = + 8.0 mA) VoL — 04 \
Output High Voltage (IoH = — 4.0 mA) VoH 2.4 — \%
MCM6229B MOTOROLA FAST SRAM DATA
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CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, T = 25°C, Periodically Sampled Rather Than 100% Tested)

‘ Characteristic Symbol Typ Max Unit
\ Input Capacitance All Inputs except Clocks & DQs Cin 4 6 pF
E,G,andW Cck 5 8
Input/Output Capacitance DQ Cyo 5 8 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Ve =5.0V£10%, TA = 0 to + 70°C, Unless Otherwise Noted)
InputPulseLevels ...................oooail . 0to3.0V Output Timing Measurement Reference Level ............. 1.5V
Input Rise/Fall TIme ... ...oviiiiiiiiiiiiiiiiiniennnns 2ns Outputload .......ovvviviiiiineiiiinienenenn. See Figure 1A
{input Timing Measurement Reference Level ............... 1.5V
READ CYCLE TIMING (See Notes 1 and 2)
Symbol 6229B-15 | 6229B-17 | 6229B-20 | 6229B-25 | 6229B-35
Parameter Std Alt Min | Max [ Min | Max | Min | Max [ Min | Max | Min | Max | Unit | Notes
Read Cycle Time tAVAV tRc 15 | — 17 | — 20 [ — |25 | — | 35 | — ns 2,3
Address Access Time tavav tAA —_— 15 | — 17 — |20 | — |25 | — | 35 ns
Enable Access Time teLQv tacs — 15 — 17 — 20 —_ 25 _— 35 ns 4
Output Enable Access tGLQv toE — 6 — 7 — 7 — 8 — 8 ns
Time
Output Hold from Address tAxQx toH 5 — 5 —_ 5 —_ 5 — 5 - ns
Change
Enable Low to Output tELQX teLz 5 — 5 — 5 — 5 — 5 — ns |5,6,7
Active
Output Enable Low to tGLQX taLz 0 —-— 0 —_ 0 — 0 - 0 — ns |5,6,7
Output Active
Enable High to Output teHQZ tEHZ 0 6 0 7 0 7 0 8 0 8 ns |5,6,7
High-Z
Output Enable High to tgHQZ teLz 0 [ 0 7 0 7 ] 8 0 8 ns |56,7
Output High-Z
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.
. All timings are referenced from the last valid address to the first transitioning address.

3
4. Addresses valid prior to or coincident with E going low.
5. Atany given voltage and temperature, tepjqz max is less than tg| gx min, and tgHQz max is less than tgy 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).

o N

outPuT—(]

Figure 1A

AC TEST LOADS

RL=50Q

QUTPUT
285Q

+5V

480Q

5pF

(INCLUDING

SCOPE AND JIG)

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.
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READ CYCLE 1 (See Notes 1, 2, and 8)

) tavav
A(ADDRESS) )( *
< taxax »|
Q (DATA OUT) PREVIOUS DATA VALID DATA VALID
I= tavav
READ CYCLE 2 (See Note 8)
TAVAV {
. TR | Y%
tELQv
E (CHIP ENABLE) 5\ 7‘
la— tEL QX——»] [e—tEHQZ —>]
G (OUTPUT ENABLE)
HeLQY ————» +— {GHQZ—>
1GLQX —
Q (DATA OUT) HiGH 2 < DATA VALID >——
tavav L_
1ELICCH — TEHICCL-
gt ——————————
SUPPLY CURRENT \
'sB N——
MCM6229B MOTOROLA FAST SRAM DATA

3-80



WRITE CYCLE 1 (W Controlled, See Notes 1, 2, and 3)

Symbol 6229B-15 | 6229B-17 | 6229B-20 | 6229B-25 | 6229B-35

Parameter Std Alt Min | Max | Min | Max | Min | Max | Min [ Max | Min | Max | Unit | Notes
Write Cycle Time tAvav twe 15 — 17 — 20 — 25 —_ 35 — ns 4
Address Setup Time tavwL tAs o - 0 — 0 - 0 — 0 —_ ns
Address Valid to End of tAVWH AW 12 — 14 — 15 —_ 17 — 20 — ns
Write
Write Pulse Width tWLWH twp 12 — 14 - 15 — 17 — 20 — ns
Data Valid to End of Write tDVWH tpw 7 - 8 — 8 — 10 — 1 — ns
Data Hold Time tWHDX toH 0 - 0 — Q - 0 — 0 -— ns
Write Low to Data High-Z twLQz twz 0 6 0 7 0 7 0 8 o] 8 ns |5,6,7
Wirite High to Output Active | twHQx tow 5 — 5 —_ 5 — 5 — 5 - ns |5,6,7
Write Recovery Time tWHAX tWR 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 conten-
tion conditions during read and write cycles.

. 1t 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.

. Atany given voltage and temperature, tyw| qz max is less than twHQx min both for a given device and from device to device.

NO oA W

WRITE CYCLE 1 (W Controlled See Notes 1, 2, and 3)

tavav

tAVWH tWHAX

A(ADDRESS) ><
-~ W ————

E (CHIP ENABLE) \
WLEH i

W (WRITE ENABLE) XR 71

<—IAVWL—>

DVWH 'WHDX

D (DATAIN) DATA VALID

|<- wiaz |<——>— WHDX
HIGH-Z HIGH-Z

Q(DATA OUT)

MOTOROLA FAST SRAM DATA MCM6229B
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WRITE CYCLE 2 (E Controlled, See Notes 1, 2, and 3)

Symbol 6229B-15 | 6229B-17 | 6229B-20 | 6229B-25 | 6229B-35
Parameter Std Alt Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Write Cycle Time tAvAV twe | —-|17]|—12 | —(25]|—]|3]|— ns 4
Address Setup Time tAVEL tAS 0 . 0 — 0 . 0 — 0 — ns
Address Valid to End of tAVEH tAaw 12 — 14 —_ 15 — 17 — 20 — ns
Write
Enable to End of Write tELEH tcw 10 | — 11 — 12 — 5 | — |20 | — ns 5,6
Enable to End of Write tELWH tcw 10 | — 1 — 12 | — 15| — |20 | — ns
Data Valid to End of Write tbvEH ibw 7 — 8 — 8 - 10 - 11 - ns
Data Hold Time tEHDX tpn 0 — 0 — 0 —_ 0 - 0 —_ ns
Write Recovery Time tEHAX twRr 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 conten-

tion conditions during read and write cycles.
. It 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.

ousw

WRITE CYCLE 2 (E Controlled See Notes 1, 2, and 3)

tAvAY
A(ADDRESS) ><— }{
< tAVEH
e lElEH ——
E (CHIP ENABLE) \\ ][
e tAVEL » 1ELWH EHAX
W (WRITE ENABLE) \ }[
: IDVEH—
tEHDX
Q(DATAOUT) HIGHZ
MCM6229B ) MOTOROLA FAST SRAM DATA
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Full Part Numbers — MCM6229BJ15

MCM6229BJ17
MCM6229BJ20
MCME229BJ25
MCM6229BJ35

MCM6229BWJ15
MCM6229BWJ17
MCM6229BWJ20
MCM6229BWJ25
MCM6229BWJ35

ORDERING INFORMATION
(Order by Full Part Number)

%TM 2298 ﬁf
Motorola Memory Prefix
Part Number

MCM6229BJ15R2
MCM6229BJ17R2
MCM6229BJ20R2
MCM6229BJ25R2
MCM6229BJ35R2

MCM6229BWJ15R2
MCM6229BWJ17R2
MCM6229BWJ20R2
MCM6229BWJ25R2
MCM6229BWJ35R2

Shipping Method (R2 = Tape and Reel, Blank = Rails)

Speed (20 =15=15ns,17 =17 ns, 20 =20 ns,
25 =25ns, 35=235ns)

Package (J = 300 mil SOJ, WJ = 400 mil SOJ)
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m SEMICONDUCTOR

MOTOROLA
TECHNICAL DATA

Product Preview

512K x 8 Bit Static Random
Access Memory

The MCM®6246 is a 4,194,304 bit static random access memory organized as
524,288 words of 8 bits, fabricated using high-performance silicon-gate CMOS tech-
nology. Static design eliminates the need for external clocks or timing strobes, while
CMOS circuitry reduces power consumption and provides for greater reliability.

The MCM6246 is equipped with chip enable (E) and output enable (G) pins,
allowing for greater system flexibility and eliminating bus contention problems.
Either input, when high, will force the outputs into high impedance.

The MCM6246 is available in a 400 mil, 36-lead surface-mount SOJ package.

e Single 5 V = 10% Power Supply

e Fast Access Time: 20/25/35 ns

¢ Equal Address and Chip Enable Access Time

o All Inputs and Outputs are TTL Compatible

¢ Three-State Outputs

* Power Operation: 190/170/150 mA Maximum, Active AC

BLOCK DIAGRAM

Af3 k

Al2 t

Att t

AlD k:

Ag—kz MEMORY MATRIX
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. 1024 ROWS x

A8 t DECODER o | 4005 COLUMNS
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| |
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MCM6246

WJ PACKAGE
400 MIL SOJ
CASE 893-01

PIN ASSIGNMENT

Al 1e 36 [] NC
Q]2 35 A
asls 34 Ao
A9l 4 33l A5
A7l s 2 A
EQs kiR
pao [ 7 301{] pQ7
paill s 29 {1 DQs
vee [ 9 28 vgg
vss [ 10 27(1 Vee
pa2 [ 1 26[] b5
pasl 12 25[] pos4
Wi 24 Ate
asl 14 . 230 A5
Ao 15 22(] A14
anf s 21 (] A3
A12q 17 2001 a2
18 19{] NC
PIN NAMES
AO-A18 ............ Address Inputs
W o Write Enable
G . Output Enable
...................... Chip Enable
DQO0-DQ7........ Data Input/Output
NC ... No Connection
VG vvvvrrvnnnnns + 5V Power Supply
V8G viinriiiiiiiiinaeenes Ground

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

E|G Mode /O Pin Cycle Current
H X X Not Selected High-Z — IsB1. IsB2
L H H | Output Disabled High-Z — lcca

L L H Read Dout Read Icca

L X L Write High-Z Write Icca

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit This device contains circuitry to protect the
inputs against damage due to high static
Power Supply Voltage Relative to Vgg vee -051t0+7.0 v voltages or electric fields; however, it is ad-
: . ) _ vised thatnormal precautions be taken to avoid
Vogig:p?slztge to Vs for Any Pin Vin-Vout | ~05toVee+05 |V application of any voltage higher than maxi-
mum rated voltages to these high impedance
Output Current (per I/O) lout +20 mA circuits.

— This CMOS memory circuit has been de-
Power Dissipation PD 1.0 i signed to meet the dc and ac specifications
Temperature Under Bias Thias ~10t0 + 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 Tetg — 5510+ 150 °C and transverse .air flc?w of at least 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
(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 v
Input High Voltage VIH 22 — Vee + 0.3 v
Input Low Voltage ViL ~05" - 0.8 v
*ViL (min) =~ 0.5 V dc; V) (min) = — 2.0 V ac (pulse width £ 2.0 ns).
" ViH (max) = VGC 4 0.3 V de; VIH (Max) = VCC + 2,0 V ac (pulse width <2.0 ns).
DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vin = 0 to Vce) likg(1) — +1.0 HA
Output Leakage Current (E = V|H, Vout = 0 to Vo) likg(0) —_ +1.0 RA
Output Low Voltage (Iop. = + 8.0 mA) VoL - 0.4 v
Output High Voltage (IoH = - 4.0 mA) VoH 24 —_ \
POWER SUPPLY CURRENTS
Parameter Symbol Min Typ Max Unit
AC Active Supply Current (Ioyt =0 mA,  MCM86246-20: tavay = 20 ns Icc - 170 190 mA
Ve = max) MCM6246-25: tavav = 25 ns — 145 170
MCM6246-35: tayay = 35 ns — 130 150
AC Standby Current (VgC = max, MCM6246-20: tayay = 20 ns IsB1 - 55 60 mA
E = V|4, No other restrictions on MCM6246-25: tayay = 25 ns — 45 50
other inputs) MCM6246-35: tayay = 35 ns -_ 35 40
CMOS Standby Current (E 2 Voo - 0.2 V, Vin < Vgg + 0.2 Vor . IsB2 — 10 15 mA
2Vce-0.2V) (Ve = max, f=0 MHz)
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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
Input Capacitance All Inputs Except Clocks and DQs Cin 4 6 pF
EGW Cek 5 8
Input/Output Capacitance DQ Ciro 5 8 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vce =5.0 V£ 10%, Ta =0 to + 70°C, Unless Otherwise Noted)
InputPulseLevels ..., 0to3.0V Output Timing Measurement Reference Level ............. 15V
Input Rise/Fall Time ......c.oovevneiiiiniiiiiienenens, 2ns QutputLoad ......c..coovviiiiiiiiiiiiiiiane, See Figure 1A
Input Timing Measurement Reference Level ............... 1.5V

READ CYCLE TIMING (See Note 1)

Symbol MCM6246-20 MCM6246-25 MCM6246-35

Parameter Standard | Alternate | Min Max Min Max Min Max Unit | Notes
Read Cycle Time tavav tRC 20 — 25 — 35 — ns 2,3
Address Access Time tavav taA - 20 —_ 25 —_ 35 ns
Enable Access Time tELQv tacs - 20 — 25 — 35 ns 4
Output Enable Access Time taLQv tog — 6 — 8 - 10 ns
Output Hold from Address Change taxax toH 5 —_ 5 —_— 5 — ns
Enable Low to Qutput Active tELQX Wz 5 — 5 — 5 — ns 56,7
Output Enable Low to Output Active taLQx Lz 0 — 0 — 0 — ns 56,7
Enable High to Output High-Z tEHQZ tHz 0 9 0 10 0 12 ns 5,6,7
Output Enable High to Output High-Z | tgHQZ tHzZ 0 9 0 10 (] 12 ns 5,6,7
Power Up Time tELICCH tpy 0 — 0 — 0 —_ ns
Power Down Time tEHICCL trD — 20 — 25 — 35 ns

NOTIE_S:
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. Al read cycle timings are referenced from the last valid address to the first transitioning address.
4. Addresses valid prior to or coincident with E going low/E going high.

5. Atany given voltage and temperature, teHQZz max < tg| Qx min, and tgHQZ Max < 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.
. Device is continuously selected (E < V|, G S V)L).

o N

AC TEST LOADS

TIMING LIMITS

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

QUTPUT

255Q
SCOPE AND JIG) require

eter. Input requirements are specified from

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

OUTPUT dress setup time is shown as a minimum
5pF since the system must supply at least that
(INCLUDING much time (even though most devices do not

it). On the 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.
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READ CYCLE 1 (See Note 8)

< tavav >

A (ADDRESS) )( *
< taxox

Q (DATA OUT) PREVIOUS DATA VALID WW DATA VALID
!< tavav >

READ CYCLE 2 (See Note)

< tAVAV
A(ADDRESS) X
fe——— trqy ———>
E (CHIP ENABLE) \ 71
Le— tELOX—> <> tEHoz
G (OUTPUT ENABLE) f
r taLav—>] I > 1GHQZ
tgLax >
Q (DATAOUT) —HIGHZ ( DATA VALID )
< tavav
|<— tEHICCL

—> tELICCH
lec ———————————
SUPPLY CURRENT

IsB

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

MCM6246
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WRITE CYCLE 1 (W Controlled, See Notes 1, 2, and 3)

Symbol MCM6246-20 MCM6246-25 MCM6246-35

Parameter Standard | Alternate | Min Max Min Max Min Max Unit | Notes
Wirite Cycle Time tAVAV twc 20 — 25 - 35 — ns 4
Address Setup Time tAVWL tAs 0 — 0 - 0 - ns
Address Valid to End of Write tAVWH taw 15 - 17 - 20 — ns
Write Pulse Width tWLWH twp 15 - 17 —_ 20 — ns
Data Valid to End of Write tovwH tow 10 — 10 - 15 - ns
Data Hold Time tWHDX toH 0 - 0 - 0 — ns
Write Low to Data High-Z twLaz twz 0 9 0 10 0 15 ns 5,6,7
Write High to Output Active twHQXxX tow 5 — 5 — 5 — ns 56,7
Write Recovery Time tWHAX twr 0 — 0 — 0 —_— ns

NOTES:
1. Awrite 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.
. If G goes low coincident with or after W goes low, the output will remain in a high-impedance state.
. All write cycle 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.
Atany given voltage and temperature, tw)| qz max < tywHqx min both for a given device and from device to device.

Noma®

WRITE CYCLE 1 (W Controlied, See Notes 1, 2, and 3)

< tavav
A(ADDRESS) )( )(
< 1AVWH <> WHAX
E (CHIP ENABLE) \ ;
< tWLWH >
< tWLEH >
T (WRITE ENABLE) \ ]Z

e—— tavwL —> |« DVWH > ‘WHDX

L—""'WLQZ _'WHQX

HIGH-Z HIGH-Z

Q (DATA OUT)
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WRITE CYCLE 2 (E Controlled, See Notes 1, 2, and 3)

Symbol MCM6246-20 MCM6246-25 MCM6246-35
Parameter Standard | Alternate | Min Max Min Max Min Max Unit | Notes

Write Cycle Time tAVAV twe 20 — 25 — 35 —_ ns 4
Address Setup Time tAVEL tas 0 . 0 — 0 — ns

Address Valid to End of Write tAVEH tAW 15 — 17 —_ 20 _ ns

Enable Pulse Width tELEH tep 15 —_ 17 — 20 — ns 56
Enable to End of Write tELWH tcw 15 — 17 — 20 —_ ns

Write Pulse Width tWLEH twp 15 — 17 — 20 — ns

Data Valid to End of Write tDVEH tow 10 — 10 —_ 15 — ns

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

Write Recovery Time tEHAX twR 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. If G goes low coincident with or after W goes low, the output will remain in a high-impedance state.
4. Ali write cycle timing is referenced from the last valid address to the first transitioning address.
5.1 _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 (E Controlled, See Notes 1, 2, and 3)
tavav >
A (ADDRESS) )( )(
taveEH >
< tELEH >
E (CHIP ENABLE) \§ 7‘
N tAVEL > tELWH P> tEHAX
W (WRITE ENABLE) \ ]Z
tDVEH ———>

D (DATA IN) X DATA VALID X><>O<><><><
> l IEHDX

Q (DATAOUT) HiGH-2

ORDERING INFORMATION
(Order by Full Part Number)

%CM 6246 XX XX x§
Motorola Memory Prefix Shipping Method (R2 = Tape and Reel, Blank = Rails)

Part Number

Speed (20 = 20 ns, 25 = 25 ns, 35 = 35 ns)
Package (WJ = 400 mil SOJ)
Full Part Numbers — MCM6246WJ20 MCM6246WJ20R2

MCM6246WJ25 MCM6246WJ25R2
MCM6246WJ35 MCM6246WJ35R2
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MOTOROLA

SEMICONDUCTOR
TECHNICAL DATA

Product Preview
1M x 4 Bit Static Random
Access Memory

The MCM6248 is a 4,194,304 bit static random access memory organized as
1,048,576 words of 4 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 MCM6249 is equipped with chip enable (E) and output enable (G) pins,
allowing for greater system flexibility and eliminating bus contention problems. Either
input, when high, will force the outputs into high impedance.

The MCM6249 is available in a 400 mil, 32-lead surface-mount SOJ package.
Single 5 V + 10% Power Supply
Fast Access Time: 20/25/35 ns
Equal Address and Chip Enable Access Time
All Inputs and Outputs are TTL Compatible
Three-State Outputs
Power Operation: 180/160/140 mA Maximum, Active AC

MCM6249

WJ PACKAGE
400 MIL SOJ
CASE 857A
PIN ASSIGNMENT
ATE 1 2DA
A8l 2 31 1 A0
Asll 3 30 [ A5
AT 4 29 P A
A6f] 5 og [] A19
Ells 27fIG
pao{] 7 2% 0 bQ3
vecll 25 P Vss
Vssll 9 24 [ Vee
patff 10 23 [ bQ2
W 22 1 A2
A13]] 12 21 [1 A16
A8l 13 20 I A15
A10] 14 19 [J A4
A1 15 18 [ A3
At2(] 16 47 I NC
PIN NAMES
AD-A19 ............ Address Inputs
Wi Write Enable
G ... Output Enable
E o Chip Enable
DQO-DQ3........ Data Input/Output
NC ... No Connection
Vee + 5V Power Supply
V88 it Ground

BLOCK DIAGRAM
A3 t
A12—'t
A11'—t
A10 &E
As—k o| MEMORYMATRIX
ROW |$
DECODER | o 1024 ROWS X
A8 [>— 4096 COLUMNS
—]
A [>—
A5 > |
M o—
] ]
Doo———o-[b — COLUMN 10 ]
H ol Neut COLUMN DECODER
. *| DpamA
DQ3 E-
p A1B A7 AI6 A15 Al4 A19 A3 A2 Al AD
DQO
E :
L]
W
G E]DQ3

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 /O Pin Cycle Current
H X X Not Selected High-Z . IsB1, IsB2
L | H | H | OutputDisabled | High-Z — IccA

L L H Read Dout Read lcca

L x|t Write High-Z Wiite Icca

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbo! Value Unit This device contains circuitry to protect the
inputs against damage due to high static
Power Supply Voltage Relative to Vgg Vee -05t0+7.0 v voltages or electric fields; however, it is ad-
; ; X — vised that normal precautions be taken to avoid
Vollgt:g:p?\ellgtge to Vs for Any Pin Vin-Vout | ~0.510Vgg +0.5 v application of any voltage higher than maxi-
mum rated voltages to these high impedance
Output Current (per I/0) lout +20 mA circuits.

— 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 oG shown in the tables, after thermal equilibrium
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 5510+ 150 °C and transverse air flow of at least 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 =5.0V£10%, TA = 0to + 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 — Ve +0.3 A
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).
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, Vout = 0 to Vo) lkg(O) - +1.0 HA
Output Low Voltage (Io = + 8.0 mA) VoL - 0.4 \Y
Output High Voltage (IoH = — 4.0 mA) VOH 24 . — \
POWER SUPPLY CURRENTS
Parameter Symbol Min Typ Max Unit
AC Active Supply Current (Igyt = 0 mA,  MCM6249-20: tayay = 20 ns lcc —_ 165 180 mA
Ve = max) MCM6249-25: tayay = 25 ns - 135 160
MCM6249-35: tayay = 35 ns —_ 120 140
AC Standby Current (Vgc = max, MCM6249-20: tayAy = 20 ns 1SB1 -_ 50 60 mA
E = V|H, No other restrictions on MCM6249-25: tayay = 25 ns _ 40 50
other inputs) MCM6249-35: tayay = 35 ns - 35 40
CMOS Standby Current (E 2 Vcg - 0.2V, Vin < Vgg + 0.2V or IsB2 - 10 15 mA
2Vee-0.2V) (Voo = max, f = 0 MHz)

MOTOROLA FAST SRAM DATA MCM6249
3-91



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

Parameter Symbol Typ Max Unit
Input Capacitance Ali Inputs Except Clocks and DQs Cin 4 6 pF
EGW Cck 5 8
Input/Output Capacitance DQ Ciio 5 8 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0 V£10%, Ta =0 to + 70°C, Unless Otherwise Noted)
InputPulselevels ...... ...t 0to3.0V Output Timing Measurement Reference Level ............. 1.5V

Input Rise/Fall Time
Input Timing Measurement Reference Level ............... 15V

READ CYCLE TIMING (See Note 1)

... 2ns Outputload ...............

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

Symbol MCM6249-20 MCM6249-25 MCM6249-35

Parameter Standard | Alternate | Min Max Min Max Min Max Unit | Notes
Read Cycle Time tavav trc 20 — 25 . 35 . ns 2,3
Address Access Time tavav tAA — 20 - 25 - 35 ns
Enable Access Time teLQv tacs — 20 . 25 — 35 ns 4
Output Enable Access Time tgLav toe — 6 - 8 — 10 ns
Output Hold from Address Change taxax toH 5 — 5 —_ 5 — ns
Enable Low to Output Active teLQXx t z 5 —_ 5 —_ 5 —_ ns 56,7
Output Enable Low to Output Active taLax Lz 0 . s} — ] — ns |586,7
Enable High to Output High-Z tEHQZ tHz [¢] 9 0 10 [ 12 ns 5,6,7
Output Enable High to Output High-Z | tgHQZ thz 0 9 0 10 0 12 ns |586,7
Power Up Time tELICCH tpu 0 — 0 — 0 - ns
Power Down Time teHICCL tpD - 20 — 25 — 35 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

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

5. Atany given voltage and temperature, tEHQz max < tg; Qx min, and tgHQZ Max < tgLax 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 (E < V|, G < V().

AC TEST LOADS

TIMING LIMITS

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

SCOPE AND JIG) require

eter. Input requirements are specified from

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

OUTPUT dress setup time is shown as a minimum
5pF since the system must supply at least that
(INCLUDING much time (even though most devices do not

it). Onthe other hand, responses from

the memory are specified from the device

= pointof 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.
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3-92

MOTOROLA FAST SRAM DATA



READ CYCLE 1 (See Note 8)

tAVAV »
A(ADDRESS) X *

A

< taxax
Q (DATA OUT) PREVIOUS DATA VALID DATA VALID
l« tavav >
READ CYCLE 2 (See Note)
< tavAV >
A (ADDRESS) )( %
[¢——— teLqy ——>
E \ /
E (CHIP ENABLE) K 1
le— 1ELOX—>] < teHQZ
G (OUTPUT ENABLE) %
~ laLav—> f > 1GHQZ
taLax >
Q(oATAOUT) —HIGHZ ( DATA VALID )
< tavav
—> IELICCH I<— 'EHICCL:
lec ——————————— f
SUPPLY CURRENT

IsB

NOTE: Addresses valid prior to or coincident with E going low/E going high.
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WRITE CYCLE 1 (W Controlled, See Notes 1, 2, and 3)

Symbol MCM6249-20 MCM6249-25 MCM6249-35

Parameter Standard | Alternate | Min Max Min Max Min Max Unit | Notes
Write Cycle Time tavav twe 20 — 25 — 35 — ns 4
Address Setup Time tAvwL tAs 0 — 0 — 0 - ns
Address Valid to End of Write tAVWH taw 15 - 17 - 20 — ns
Write Pulse Width tWLWH twp 15 -_ 17 _ 20 - ns
Data Valid to End of Write tpvwH tow 10 — 10 - 15 - ns
Data Hold Time tWHDX toH 0 — 0 - 0 . ns
Write Low to Data High-Z twLaz twz 0 9 0 10 0 15 ns 56,7
Write High to Output Active tWHQX tow 5 - 5 — 5 - ns 56,7
Write Recovery Time tWHAX twR 0 _ 0 -_ 0 — ns

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

2. Product sensitivities 1o noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus
contention conditions during read and write cycles.

If G goes low coincident with or after W goes low, the output will remain in a high-impedance state.

All write cycle 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( gz max < tyHqQx min both for a given device and from device to device.

NO O A~

WRITE CYCLE 1 (W Controlled, See Notes 1, 2, and 3)

< tAVAV >
A(ADDRESS) 3( X
< tYWH <> tWHAX
E (CHIP ENABLE) \
< WLWH >
< WLEH >
W (WRITE ENABLE) \ 7‘
le—— taywL —>] DVWH ————> tWHDX

D (DATAIN) DATA VALID ><><><><><
L—>— twiqz L—P—IWHQX

HIGH-Z HIGH-Z

Q (DATAOUT)
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WRITE CYCLE 2 (E Controlled, See Notes 1, 2, and 3)

Symbol MCM6249-20 MCM6249-25 MCM6249-35
Parameter Standard | Alternate | Min Max Min Max Min Max Unit | Notes

Write Cycle Time tavav twe 20 — 25 - 35 . ns 4
Address Setup Time tAVEL tas 0 Ll Y - 0 — ns

Address Valid to End of Write tAVEH taw 15 — 17 — 20 —_ ns

Enable Pulse Width tELEH tcp 15 —_ 17 — 20 - ns 5.6
Enable to End of Write tELWH tcw 15 —_ 17 — 20 . ns

Write Pulse Width tWLEH twp 15 — 17 - 20 — ns

Data Valid to End of Write tDVEH tow 10 - 10 — 15 — ns

Data Hold Time tEHDX tDH 0 — 0 — 0 — ns

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

NOTES:

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

1
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.

oUW

. If G goes low coincident with or after W goes low, the output will remain in a high-impedance state.
. All write cycle timing is referenced from the tast 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.

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

WRITE CYCLE 2 (E Controlled, See Notes 1, 2, and 3)

< tavav >
A (ADDRESS) Q )
tAVEH >
< tELEH >
E (CHIP ENABLE) \ 1‘
< tAVEL -« {ELWH >€—>1— lEHAX
W (WRITE ENABLE) \ /

D (DATA IN)

Q(DATAOUT)

/

XXX

HIGH-Z

IDVEH —— >

—’I {EHDX

Motorola Memory Prefix —Mer

Part Number

6

ORDERING INFORMATION

(Order by Full Part Number)

243 XX XX XX

j B

Shipping Method (R2 = Tape and Reel, Blank = Rails)

Speed (20 = 20 ns, 25 = 25ns, 35 = 35 ns)

Package (WJ = 400 mil SOJ)

Full Part Numbers — MCM6249WJ20 MCM6249WJ20R2
MCM6249WJ25 MCM6249WJ25R2
MCM6249WJ35 MCM6249WJ35R2
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m SEMICONDUCTOR
TECHNICAL DATA
8K x 8 Bit Fast Static RAM

The MCM6264C 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 available in P PACKAGE
plastic dual-in-line and plastic small-outline J-leaded packages. 300 MIL PLASTIC
« Single 5V + 10% Power Supply CASE 7108
¢ Fully Static — No Clock or Timing Strobes Necessary
¢ Fast Access Times: 12, 15, 20, 25, and 35 ns J PACKAGE
¢ Equal Address and Chip Enable Access Times 300 MiL SOJ
e Output Enable (G) Feature for Increased System Flexibility and to Eliminate Bus CASE 8108

Contention Problems
e Low Power Operation: 110 — 150 mA Maximum AC
¢ Fully TTL Compatible — Three State Output PIN ASSIGNMENT
NG 1e 28 1 Voo
BLOCK DIAGRAM a2l 2 ahw
Az_.{k A7l 3 26 [l E2
A3 Q e— Vce Aslla 25 ] A8
le— Vgg As[ls 241 A9
Ad k Al 23 ] At
M P N e agr wps
A7.__|}: DECODER| 9 COLUMNS A2 lls 21 ] A10
28— 32— Ao 20 &
A9 D A0l 10 19 [} paz
pao O 11 18 [I DQ6
A1I—-| h
I I pat [ 12 17 1 D5
0Q0 — : COLUMN /0 paz [} 13 16 [ DQé
. INPUT COLUMN DECODER Vgs [ 14 15 ] pQ3
. DATA
CONTROL
DQ7
A0 Al A6 A10 A12 PIN NAMES
ADO-A12 .. ...l Address Input
E—‘—q . DQO - DQ7 ... Data Input/Data Output
E2 . W Write Enable
_ T r —\ [ Output Enable
‘g J h ET,E2 .ooveneen.. Chip Enable
VCC - vevvvvennn Power Supply (+ 5 V)
VS +iiviiiiiiii Ground
MCM6264C MOTOROLA FAST SRAM DATA




TRUTH TABLE (X = Don't Care)

El | E2 Mode Vgg Current | Output Cycle

m|

G
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 Icca High-Z —_—
L H L H Read Icca Dout | Read Cycle
L H X L Write Icca 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 Vee ~05t0+7.0 v ages or electric fields; however, it is advised
" - y that normal precautions be taken to avoid
\éoltag:a\l/qelatlve to Vgg for Any Pin Vin Vout | ~=0.5toVcg+05| V application of any voltage higher than maxi-
xceptvee mum rated voltages to these high-impedance
Output Current lout +20 mA circuits. )
This CMOS memory circuit has been de-
Power Dissipation Pp 1.0 w signed to meet the dc and ac specifications
N X N shown in the tables, after thermal equilibrium
Temperature Under Bias Thias —10to+85 c has been established. The circuit is in a test
Operating Temperature Ta 0to+70 °C socket or mounted on a printed circuit board
and transverse air flow of at least 500 linear
Storage Temperature — Plastic Tstg ~55t0+125 °C 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) Vee 45 5.0 55 \
Input High Voltage VIH 22 — Vee +0.3™ A
Input Low Voltage VIL -0.5" — 0.8 \

*ViL (min) == 0.5 V dc; V)_ (min) =~ 2.0 V ac (pulse width < 20 ns)
**ViH (max) = Ve + 0.3 V de; V|4 (max) = Vo + 2 V ac (pulse width < 20 ns)

DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vin =0to Vco) Ikg(1) - +1 pA
Output Leakage Current (E1 = V), E2 = V)i, or G = Vi, Vout = 0 to Vi) likg(0) — +1 uA
Output Low Voltage (IoL = 8.0 mA) VoL —_ 0.4 \
Output High Voltage (IpH = — 4.0 mA) VOH 24 —_ v
POWER SUPPLY CURRENTS
Parameter Symbol -12 =15 -20 -25 -35 Unit
AC Active Supply Current (loyt = 0 mA, Voi = Max, f = fmax) Icca 150 140 130 120 110 mA
AC Standby Current (ET = V|4 or E2= V|, Ve = Max, f = fmax) IsB1 45 40 35 30 30 mA
Standby Current (ET2Vgg-0.2VorE2<Vgg +0.2V, Isp2 20 20 20 20 20 mA
VinsVgg +0.2Vor2Vgg-0.2V) :

CAPACITANCE (f = 1 MHz, dV = 3V, Tp = 25°C, Periodically Sampled Rather Than 100% Tested)

Parameter Symbol Max Unit

Address Input Capacitance Cin 6 pF

Control Pin Input Capacitance (E1, E2, G, W) Cin 6 pF

1/O Capacitance Cyo 7 pF
MOTOROLA FAST SRAM DATA MCM6264C
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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 ...................... .. 0to3.0V OutputLoad ............ See Figure 1A Unless Otherwise Noted
Input Rise/Fall Time .........c.ocviiiiiiniiiiieiinaanns 5ns
READ CYCLE (See Notes 1 and 2)
Symbol -12 -15 -20 -25 -35
Parameter Std Alt Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Read Cycle Time tAvAV tRC 2| — |15 —]2 }— |25 | — |3 | — ns 3
Address Access Time tavav tAA —t12 ] —|115|—|20]|—]2 | — |3 |ns
Enable Access Time tELQv tacs — 12 | — 15| —~]l20) — | 25 — | 35 ns 4
Output Enable Access Time tcLQv toE — 6 — 8 — 10— | N — |12 | ns
Output Hold from Address tAXQX toH 4 | — | 4 -1 4 | — 4 — 4 — | ns
Change
Enable Low to Output Active tELax oLz 4 . 4 —_ 4 — 4 — 4 — | ns |5,6,7
Enable High to Output High-Z teHQz | tcHz 0 6 0 8 0 9 0 10 0 1" ns |5,6,7
Output Enable Low to Output tGLQX torLz 0 - 0 —_ 0 - 0 - 0 — | ns |5,6,7
Active
Output Enable High to Output tGHQZ toHz 0 6 0 7 0 8 0 9 0 10 ns |5,6,7
High-Z
Power Up Time tELICCH tPu 0 - 0 - 0 — 0 —_— 0 — ns
Power Down Time teHIccL | tPD — |12 — |15 —]20} — |25 |~ |3 | ns
NOTES:

-

. Wis high for read cycle.

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

5. Atany given voltage and temperature, tgHQz (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 (ET = V|, E2 = Vi, G = V)).

AC TEST LOADS TIMING LIMITS

The table of timing values shows either

+3V aminimum or amaximum limitfor each pa-

rameter. Input requirements are specified

4800 from the external system point of view.

OUTPUT Thus, address setup time is shown as a

5pF minimum since the system must supply at

550 (INCLUDING least that much time (even though most

SCOPE AND JIG) devices do not require it). On the other

-1 hand, responses from the memory are

- specified from the device point of view.

. . Thus, the access time is shown as a maxi-
Figure 1A Figure 1B mumsince the device never provides data

later than that time.

NOTE: For information on output I-V characteristics, see Chapter 8, Section 1.

MCM6264C MOTOROLA FAST SRAM DATA
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READ CYCLE 1 (See Note 8)

tavav
A (ADDRESS) >< *
- laxax >
Q (DATA OUT) PREVIOUS DATA VALID DATA VALID
Lr‘ tavav {
READ CYCLE 2 (See Note 4)
1AVAV {
A (ADDRESS) >< ;I{
tavav
tELQv
E (CHIP ENABLE) \\
{EHQZ ]
~ e—1ELQX —]
G (OUTPUT ENABLE) \\
taLav tGHQZ =
re—{GLOX —
Q (DATA OUT) HiGH 2 < DATA VALID >_M_
1
YELIGCH — ™1 I‘—- EHICCL:
Ve e T T T
SUPPLY
CURRENT Igg
MOTOROLA FAST SRAM DATA MCM6264C
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WRITE CYCLE 1 (W Controlled, See Notes 1, 2, and 3)

Symbol -12 -15 -20 -25 -35
Parameter Std Alt Min | Max | Min | Max | Min | Max [ Min | Max | Min | Max | Unit [ Notes
Write Cycle Time tAVAV twe 12 | — 15— 12 | — |25 ] — 35 | — ns 4
Address Setup Time tavwL tAs 0 - 0 —_ 0 —_ 0 — 0 — ns
Address Valid to End of Write tAVWH tAw 10 | — 2 | — 15 | — 17 | — 20 | — ns
Wirite Pulse Width tWLWH: twp 10 | — 12 | — 15 | — 17 | — 20 | — ns
tWLEH
Write Pulse Width, G High twiwH, | twp 8 — |1 =12 =15 —= |1 ]| —1ns 5
tWLEH
Data Valid to End of Write tDvWH tow 6 - 7 — 8 — 10 | — 12 [ — ns
Data Hold Time tWHDX tpH 0 —_ 0 —_ 0 - 0 — 0 — ns
Write Low to Output High-Z wLQz twz 0 6 0 7 0 8 0 10 0 12 | ns [6,7,8
a Write High to Output Active tWHQX tow 4 — 4 — 4 — 4 —_ 4 - ns |6,7,8
Write Recovery Time tWHAX twr 0 — 0 — 0 — 0 — 0 — | ns
NOTES:
1. A write occurs during the overlap of E low and W low. _
2. E1 and E2 are represented by E in this data sheet. E2 is of opposite polarity to E.
3. If G goes low coincident with or after W goes low, the output will remain in a high impedance state.
4. All timings are referenced from the fast valid address to the first transitioning address.
5. If G 2 V|, the output will remain in a high impedance state.
6. At any given voltage and temperature, ty)| @z (max) is less than tyyHqx (min), both for a given device 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.

WRITE CYCLE 1 (W Controlled, See Notes 1, 2, and 3)

tavav

A (ADDRESS) >

tAVWH tWHAX

E (CHIP ENABLE) \ : %

|t WLWH ————— |
WLEH >
W (WRITE ENABLE) \\ ;[
—— AVWL—> IDYWH ——> tWHDX
D {DATAIN) DATA VALID
twLaz —l‘—’ I‘—'- tWHQX
Q (DATAOUT) HIGH Z HIGH Z
MCM6264C MOTOROLA FAST SRAM DATA
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

Symbol -12 -15 -20 -25 -35
Parameter Std Alt Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes

Write Cycle Time tAVAV twc 12| — 5 —120}|—120}|—13|— ns 3
Address Setup Time tAVEL tAs 0 = 0 — 0 - 0 - 0 — | ns

Address Valid to End of Write tAVEH tAaw 12 - 12 - 15 - 20 — 25 | — ns

Enable to End of Write tELEH. tcw 10 | — 10|~ |12~ ][15]|— |2 | —|ns 4,5

tELWH

Data Valid to End of Write tDVER tow 7 —_ 7 - 8 — 10| —|15]|— ns

Data Hold Time tEHDX tDH 0 —_ 0 - 0 - ] -_ 0 — | ns

Write Recovery Time tEHAX twR 0 — 0 — 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. It 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) >< ><

tAVEH >

E (CHIP ENABLE) ][

t
tAVEL . s (EHAX

} YWLEH »

T (WRITE ENABLE) \l{ ]/

{DVEH— 1EHDX
D(DATAIN) DATA VALID ><><><><

Q (DATA OUT) HIGHZ

ORDERING INFORMATION
(Order by Full Part Number)

MCM 6264C X XX xf
Motorola Memory Prefix 4—3— ’ Shipping Method (R2 = Tape and Reel, Blank = Rails)

Part Number Speed (12=12ns, 15=15ns,20=20ns,
25 =25ns, 35 =35 ns)

Package (P = 300 mil Plastic, J = 300 mil SOJ)

Full Part Numbers — MCM6264CP12 MCM6264CJ12 MCM6264CJ12R2
MCM6264CP15 MCM6264CJ15 MCM6264CJ15R2
MCM6264CP20 MCM6264CJ20 MCM6264CJ20R2
MCM6264CP25 MCM6264CJ25 MCM6264CJ25R2
MCM6264CP35 MCM6264CJ35 MCM6264CJ35R2

MOTOROLA FAST SRAM DATA ' MCM6264C
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MOTOROLA

= SEMICONDUCTOR
TECHNICAL DATA

8K x 9 Bit Fast Static RAM

The MCM6265C 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 available in
plastic dual-in-line and plastic small-outline J-leaded packages.

e Single 5V + 10% Power Supply

Fully Static — No Clock or Timing Strobes Necessary

Fast Access Times: 12, 15, 20, 25, and 35 ns

Equal Address and Chip Enable Access Times

Output Enable (G) Feature for Increased System Flexibility and to Eliminate Bus
Contention Problems

e Low Power Operation: 110 — 150 mA Maximum AC

o Fully TTL Compatible — Three State Output

MCM6265C

P PACKAGE
300 MIL PLASTIC
CASE 710B

J PACKAGE
300 MIL SOJ
CASE 810B

PIN ASSIGNMENT

Asll1e 28 01 Voo
BLOCK DIAGRAM a7l 2 gl W
A2—%: A6 3 26 1] E2
A3 » a— Voo Al 2511 A9
e Vg5 Mls 24 1] A10
n—_3— A3lls 23 {) Al
As_'k: ROW o MEEMORFg\;I'gATF“X nh7 206
. 56 x32
A7_[}: DECODER| s <9 COLUMNS mls 21 ] At2
n9— 3 LK 2008
A0 [: pao [ 10 19 [ oas
Dt [ 11 18 {1 pQ7
: I pa2 [ 12 17 {1 b6
DQO —— 3 COLUMN 10 a3 f 13 16 [1 D05
. INPUT COLUMN DECODER vgs [ 14 15 {1 DQ4
. DATA
CONTROL
DQ8
A0 A1 A6 AB A12 PIN NAMES
AD~-A12 .. ... ... Address Input
El e g . DQO - DQ8 ... Data Input/Data Output
E2 T 4 . W Write Enable
_ r—a ™ Output Enable
VGV—O—Q ) h ................. Chip Enable
Aol o Power Supply (+ 5 V)
VSS tvvieiiiiiiiiins Ground
MCM6265C MOTOROLA FAST SRAM DATA
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TRUTH TABLE (X = Don't Care)

El |E2 | G | W Mode Ve Current | Output Cycle

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

X L X X Not Selected IsB1. !sB2 High-Z —

L H H H | Output Disabled Icca High-Z —

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

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit ) This device contains circuitry to protgct the
inputs against damage due to high static volt-
Power Supply Voltage Vce ~05t0+7.0 v ages or electric fields; however, it is advised
" - - that normal precautions be taken to avoid
\éz::g:a\flelauve to Vss for Any Fin Vin. Vout | -05toVec+05| V application of any voltage higher than maxi-
pticc mum rated voltages to these high-impedance
Output Current lout +20 mA circuits.

This CMOS memory circuit has been de-
Power Dissipation Pp 1.0 w signed to meet the dc and ac specifications
. - - — A shown in the tables, after thermal equilibrium
Temperature Under Bias Thias 1010+ 85 c has been established. The circuit is in a test
Operating Temperature TA Oto+ 70 °C socket or mounted on a printed circuit board
and transverse air flow of at least 500 linear

Storage Temperature — Plastic Tstg -55t0+125 °C 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
(Ve =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) Vee 4.5 5.0 55 Vv
Input High Voltage VIH 2.2 — Ve +0.3™ \
Input Low Voltage VIL -05" . 08 \'

*V)L (min) = - 0.5V dc; V) (min) =~-2.0 V ac (pulse width < 20 ns)
** V4 (max) = Vg + 0.3 Vdc; Vi (max) = Vo + 2 V ac (pulse width < 20 ns)

DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vin =0 to Vei) likg(l) — +1 MA
’ Output Leakage Current (ET = V|, E2 = V)|, or G = V|, Vout = 0 to Vo) llkg(O) — +1 pA
Qutput Low Voltage (o = 8.0 mA) VoL — 0.4
‘ Output High Voltage (IoH = — 4.0 mA) : VOH 2.4 - \
| POWER SUPPLY CURRENTS
r Parameter Symbol -12 -15 -20 -25 -35 Unit
| AC Active Supply Current (Ioyt = 0 mA, Vo = Max, f=fmax) lccAa 150 140 130 120 110 mA
AC Standby Current (ET = V| or E2 = ViL, Vee = Max, f = fmax) 1SB1 45 40 35 30 30 mA
Standby Current (ET2Vgg-0.2VorE2<Vgg+0.2V, lsB2 20 20 20 20 20 mA
VinsVgs +0.2VorzVoe—-0.2V)

CAPACITANCE (f = 1 MHz, dV = 3V, Tp = 25°C, Periodically Sampled Rather Than 100% Tested)

Parameter Symbol Max Unit
Address Input Capacitance Cin 6 pF
Control Pin Input Capacitance (ET, E2, G, W) Cin 6 pF
10 Capacitance Cio 7 pF
MOTOROLA FAST SRAM DATA MCM6265C
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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 .......coiuiiniiiiinnnnnennn.. Oto3.0V Outputload ............ See Figure 1A Unless Otherwise Noted
Input Rise/Fall Time ...ttt 5ns

READ CYCLE (See Notes 1 and 2)

Symbol -12 -15 -20 -25 -35
Parameter Std Alt Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes

Read Cycle Time tAVAV tRC 2| —f(15|—l2 | — |2} — ]3| —1|ns 3
Address Access Time tAvQv tAA —_ 12| — |15 — |20} — ] 25 — | 35 ns
Enable Access Time teLQv tacs — |12 —|1B5|—]20 | — |2 | — |3 | ns 4
Qutput Enable Access Time tgLQv toE —_ 6 — 8 — (10 | — [ 1 — | 12 | ns
Qutput Hold from Address taxaQx toH 4 — 4 — 4 — 4 - 4 —_ ns
Change
Enable Low to Output Active teLQx tcLz 4 - 4 — 4 —_— 4 —_ 4 — ns | 56,7
Enable High to Output High-Z teHQZ tcHz 0 6 0 8 0 9 0 10 0 1 ns | 567
Output Enable Low to Output taLQx toLz 0 — 0 — 0 — ] — 0 — ns | 56,7
Active
Output Enable High to Output tGHQz | toHZ 0 6 0 7 0 8 (Y] 9 0 10 | ns | 56,7
High-Z
Power Up Time tELICCH tPu 0 —_ 0 —_ 0 —_ 0 - 0 —_ ns
Power Down Time teHiICCL | tPD —}12| = |1 ]| —}2 | — |25 | — |3 | ns

NOTES:

1. Wis high for read cycle.

. ET and E2 are represented by E in this data sheet. E2 is of opposite polarity to E.

. 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, teQz (max) is less than tg| gx (min), and tgHQz (Mmax) 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.

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

oA W

N o,

AC TEST LOADS TIMING LIMITS

The table of timing values shows either

+5V aminimum ora maximum limitfor each pa-

rameter. Input requirements are specified

4800 from the external system point of view.

QUTPUT Thus, address setup time is shown as a

5pF minimum since the system must supply at

255Q (INCLUDING least that much time (even though most

SCOPE AND JIG) 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 maxi-

Figure 1A Figure 1B mum since the device never provides data
later than that time.

ouTPUT —(]

NOTE: For information on output I-V characteristics, see Chapter 8, Section 1.

MCM6265C MOTOROLA FAST SRAM DATA
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READ CYCLE 1 (See Note 8)

) tavav
ooness M X

laAxax {

Q (DATA OUT) PREVIOUS DATA VALID DATA VALID
le
Il

tavav >

READ CYCLE 2 (See Note 4)

tavAY
A(ADDRESS) >< X

tavav
tELQv
E (CHIP ENABLE) \\
tEHQZ -
\<—fELQx ]
G (OUTPUT ENABLE) N
tGLQV ———— tGHQZ »
le—1GLQX —3
Q (DATAOUT) HIGH 2 < DATA VALID HGHZ
{ELICCH —™1 I‘—*EHICCL
vgg lc¢ ————————————
SUPPLY
CURRENT gp
MOTOROLA FAST SRAM DATA MCM6265C
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WRITE CYCLE 1 (W Controlled, See Notes 1, 2, and 3)

Symbol -12 -15 -20 -25 -35
Parameter Std Alt Min | Max | Min | Max { Min [ Max | Min | Max | Min | Max | Unit | Notes
Write Cycle Time tAVAV twe 12| — 15— |20~ ]2} — |3 |—]ns 4
Address Setup Time tAVWL tAs 0 - 0 —_— 0 - 0 - 0 —_ ns
Address Valid to End of Write tAVWH tAw 10 | — 12 | — 15 | — 17 | — [ 20 | — ns
Write Pulse Width tWLWH, twp 0|—|12|— |15 —117]|—}]20|~|ns
tWLEH
Write Pulse Width, G High tWLWH, twp 8 — |10 ] — |12 — |18} —~]17 ] —|ns 5
tWLEH
Data Valid to End of Write tDvWH tow 6 — 7 — 8 — |10 | — |1} — | ns
Data Hold Time tWHDX tDH 0 — 0 —_ 0 - 0 - 0 — | ns
Write Low to Output High-Z twLQz twz ] 6 0 7 0 8 0 10 0 12 | ns |6,7,8
’ Wirite High to Output Active twHax tow 4 . 4 — 4 . 4 — 4 — | ns 16,7,8
Write Recovery Time tWHAX twR 0 — 0 - 0 — 0 — 0 — ns
NOTES: _ .
1. A write occurs during the overlap of E low and W low. _
2. E1 and E2 are represented by E in this data sheet. E2 is of opposite polarity to E.
3. If G goes low coincident with or after W goes low, the output will remain in a high impedance state.
4. All timings are referenced from the last valid address to the first transitioning address.
5. If G 2 V|, the output will remain in a high impedance state.
6. At any given voltage and temperature, tyy; @z (max) is less than tyyHQx (min), both for a given device 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.

WRITE CYCLE 1 (W Controlled, See Notes 1, 2, and 3)

tavav

tAVWH WHAX

A (ADDRESS) ><
lt—————— tWIWH —————]

E (CHIP ENABLE) \
- WLEH -

W (WRITE ENABLE) \\ j/

re—— tAyWL—— {DVWH ——— WHDX
\
D (DATAIN) DATA VALID ><>O<></

twmz—“—' i'—j— WHQX

HIGHZ HIGH Z

Q (DATA OUT)

MCM6265C MOTOROLA FAST SRAM DATA
3-106



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

‘ Symbol -12 -15 -20 -25 -35
Parameter Std Alt Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes

‘ Write Cycle Time tavav twe 2| —t15|—t1t2}|—|2)|— 1|3} —|ns 3

Address Setup Time tAVEL tas 0 - 0 - 0 — 0 - 0 — | ns
‘ Address Valid to End of Write tAVEH taw 2| — |12 — |18 ~—|20]— 2] — ns

Enable to End of Write {ELEH, tcw M0|—|10|—|122] =116 —|26]— ns 4,5

tELWH

Data Valid to End of Write tDVEH tow 7 - 7 — 8 — |10 ] - |15 —1|ns

Data Hold Time tEHDX tDH 0 - 0 - 0 - 0 — 0 — | ns

Wirite Recovery Time tEHAX twR 0 - 0 —_ 4] —_ ] - 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. It E goes low coincident with or after W goes low, the output will remain in a high impedance state.
5. It 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) >< ><

tAVEH >

E (CHIP ENABLE) 7[

tAVEL . :Etm 1EHAX

B e YWLEH - "/

W (WRITE ENABLE) X‘\ 7
IDVEH—"1 tEHDX
HIGHZ

Q (DATA OUT)

ORDERING INFORMATION
(Order by Full Part Number)

MCM 6265C X XX
Motorola Memory Prefix —r— Shipping Methed (R2 = Tape and Reel, Blank = Rails)

Part Number Speed (12=12ns, 15=15ns,20 =20 ns,
25 =25 ns, 35 = 35 ns)
Package (P = 300 mil Plastic DIP, J = 300 mil SOJ)

Full Part Numbers — MCM6265CP12 MCM6265CJ12 MCM6265CJ12R2
MCM6265CP15 MCM6265CJ15 MCM6265CJ15R2

MCM6265CP20 MCM6265CJ20 MCM6265CJ20R2

MCM6265CP25 MCM®6265CJ25 MCM6265CJ25R2

MCM6265CP35 MCM6265CJ35 MCM6265CJ35R2

MOTOROLA FAST SRAM DATA MCM6265C
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MOTOROLA
TECHNICAL DATA

SEMICONDUCTOR

64K x 1 Bit Fast Static RAM

The MCM®6287B 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

MCM6287B

reliabiliy. 2 P PACKAGE
This device meets JEDEC standards for functionality and pinout, and is available 300 MIL PLASTIC
in plastic dual-in-line and plastic small-outline J-leaded packages. CASE 736A
¢ Single 5 V + 10% Power Supply
¢ Fully Static — No Clock or Timing Strobes Necessary ’
¢ Fast Access Times: 12, 15, 20, 25, and 35 ns 24\ J PACKAGE
« Equal Address and Chip Enable Access Times 1 300 MIL. SOJ
« Low Power Operation: 110 — 150 mA Maximum AC CASE 810A
e Fully TTL-Compatible — Three-State Output
o Separate Data Input and Output
PIN ASSIGNMENTS
BLOCK DIAGRAM DUAL-IN-LINE
Al1e 2 [ vee
ALl2 21 [1 A15
A2(f3 20 1 A14
A3g 4 19 [ A13
A5—|6\_ Aslls 18 [ A12
ROW MEMORY MATRIX sl 7 b A
76—L3 peconer 128 ROWS
512x 1 COLUMNS rell7 16 [J A10
a3
A7ls 15 1 A9
> = alls 14 [ a8
s3] Wi o 1300
| | vgs O 11 12[E
D INPUT | COLUMN 110 Q soJ
DATA al1e 24 [ Vee
CONTROL COLUMN DECODER
Alfj2 23 [} A15
A3l 4 21 ] A3
A0 Al A2 A7 AB A9 A0 A1l A12
W M5 20 1 A12
As[] 6 19 [1 NC
NCO 7 18 1 A1
PIN NAMES AB[l 8 17 [1 A10
ADO-A1S ... Addressinput | Q........ooiiiiiiii Data Output ATl 9 16 00 A9
Chip Enable + 5V Power Supply
Write Enable | VS8 «.ovvvvrernainareninnn, Ground agwo 151 A8
.......................... Data Input <eeveinnieoo....... NoConnection w1 14{ D
vgs 12 1B3E
MCM6287B MOTOROLA FAST SRAM DATA
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TRUTH TABLE (X = Don't Care)

E1 w Mode Vce Current Output Cycle

H X Not Selected IsB1. 1sB2 High-Z -

L H Read Icca Dout Read Cycle
L 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 Relative to Vgg Vee -05t0+7.0 \ ages or electric fields; however, it is advised
N " - that normal precautions be taken to avoid appli-
\E/oltagf\;lelatlve to Vgg for Any Pin Vin, Vout |-05toVecc+05| V cation of any voltage higher than maximum
xceptVee rated voltages to this high-impedance circuit.

Output Current lout +30 mA This CMOS memory circuit has been de-
signed to meet the dc and ac specifications
Power Dissipation Pp 1.0 w shown in the tables, after thermal equilibrium
has been established. The circuit is in a test

Temperature Under Bias Tbias -10to + 85 °C

socket or mounted on a printed circuit board
Operating Temperature Ta Oto + 70 °c and transverse air flow of atleast 500 linear feet
per minute is maintained.

Storage Temperature — Plastic Tstg -55t0+ 125 °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 =5.0V +£10%, TA =0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbo! Min Typ Max Unit
Supply Voltage (Operating Voltage Range) vee 4.5 5.0 5.5 \
Input High Voltage VIH 22 — Voo +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; V|4 (max) = Vi + 2.0 V ac (pulse width < 20 ns)

DC CHARACTERISTICS

Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vin =0 to Vo) Ikg(1) - +1.0 pA
Output Leakage Current (E = Vi or G = V|H, Vout = 0 to Vo) likg(0) — +1.0 HA
CMOS Standby Current (Vog = Max, f= 0 MHz, E2Vgg-0.2V, lsB2 - 15 mA
VinsVsg+0.2V,or 2Vgg-0.2V)
Output Low Voltage (IoL = 8.0 mA) VoL - 0.4 \
Output High Voltage (IoH = — 4.0 mA) VOoH 2.4 — \
POWER SUPPLY CURRENTS
Parameter Symbol -12 -15 -20 -25 -35 Unit
AC Active Supply Current (Igyt = 0 mA, Vo = Max, f = fjax) lcca 150 140 130 120 110 mA
AC Standby Current (E = Vi, Vg = Max, f = fmax) IsB1 45 40 35 30 30 mA
CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested)
Parameter Symbol Max Unit
Address and Data Input Capacitance Cin 6 pF
Control Pin Input Capacitance (E, W) Cin 6 pF
Output Capacitance Cout 7 pF
MOTOROLA FAST SRAM DATA MCM6287B
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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 ............. 1.5V
InputPulse Levels ............... Oto3V Outputload ............ See Figure 1A Unless Otherwise Noted
InputRise/Fall Time ........cooviiiniiiiiiiiiinienen, 5ns
READ CYCLE (See Note 1)
Symbol =12 -15 -20 -25 -35
Parameter Std Alt Min | Max | Min { Max | Min | Max | Min | Max [ Min | Max | Unit | Notes
Read Cycle Time tAVAV tRe 12 — 15 | — | 20 — | 25 — | 35 — | ns 2
Address Access Time tavav tAA — 12 -— 5 —|20 ) — | 26 [ — 35 | ns
Enable Access Time teLQv tac — 12 — 5| — |20 | — |25 [ — 35 ns 3
Output Hold from Address taxQx toH 4 — 4 — 4 — 4 — 4 — ns 4
Change
Enable Low to Output Active tELQX tcLz 4 - 4 — 4 — 4 — 4 — ns 4,56
Enable High to Output High-Z | tenQz | tcHz | © 6 0 8 0 9 0o |10 | 0 {15 ]| ns |456
Power Up Time teLiccH | tPu 0 — 0 - 0 _— 0 . 0 — | ms
Power Down Time teHiccL |  tPD — 12 — 15 — 20 — 25 — 35 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. This parameter is sampled and not 100% tested.
5. Transition is measured + 500 mV from steady-state voltage with load of Figure 18.
6. Atany given voltage and temperature, tgHGz max < tgg Qx min both for a given device and from device to device.
7. Device is continuously selected E < V).
AC TEST LOADS
+5V
480 Q
OUTPUT OUTPUT
S5pF
255Q (INCLUDING
SCOPE AND JIG)
V=150V =
Figure 1A Figure 1B
TIMING PARAMETER ABBREVIATIONS TIMING LIMITS
t X X X X The table oftiming values shows either a mini-
signal name from which interval is defined ———I mum or a maximum limit for each parameter.
transition direction for first signal Input requirements are specified from the exter-
signal name to which interval is defined nal system point of view. Thus, address setup
transition direction for second signal time is shown as a minimum since the system
- M. P . must supply at least that much time (even
Th: t—rat?:r:t:i)t?ogetgnrl]tilo: s used in this data sheet are: though most devices do not require it). On the
L:transiticn o lov?/ other hand, responses from the memory are
v - transition to valid specified from the device pointof view. Thus, the
X - transition to invalid or don't care access time is shown as a maximum since the
z - transition to off (high impedance) device never provides data later than that time.
MCM6287B MOTOROLA FAST SRAM DATA
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READ CYCLE 1 (See Noto 7)
tavav
A (ADDRESS) *
re—— tAXQX
Q (DATA OUT) PREVIOUS DATA VALID DATA VALID

|l< tavav

\l/

READ CYCLE 2 (See Notes 2 and 6)

e tavav {
A (ADDRESS) >< %
e tELQy—————>
E (CHIP ENABLE) _\\
re—tELOX teHQZ
Q (DATA OUT) ‘!<><><><><>i : DATA VALID ;I—

tavav

IELICCH ~—> |<— tELICCL
' ————————
veo cC
SUPPLY CURRENT
Isg

—

MCM6287B
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WRITE CYCLE 1 (W Controlled, See Notes 1, 2, and 3)

Symbol -12 -15 -20 -25 -35

Parameter Std Alt Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Write Cycle Time tAvAV twc 12 - 15 —_ 20 — 25 —_ 35 — ns 2
Address Setup Time tAvwL tas 0 - 0 - 0 - 0 — 0 - ns
Address Valid to End of Write tAVWH taw 10 | — 12| — 5| — 120 | — | 256 | — ns
Write Pulse Width twiwe: | twe |—|122]|~]15]|—1]12|—}f2 | —]ns

tWLEH
Data Valid to End of Write tovwH | tow 6 —_ 7 - 8 — 10 | — 15 | — ns
Data Hold Time tWHDX toH 0 -_ 0 —_ 0 . [ - [ —_ ns
Write Low to Output High-Z twLQz twz 0 6 0 7 0 8 0 10 0 15 ns |3,4,5
Write High to Output Active twHax | tow 4 —-— 4 -— 4 - 4 —_ 4 —_ ns |3,4,5
Write Recovery Time twHAX | WR 0 — 0 — 0 -— 0 - 0 — | ns |3,4,5
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. At any given voltage and temperature, twi qz max < tyyHQX 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 (See Note 2)

tavav -

A (ADDRESS) ><
1AVWH tWHAX

E (CHIP ENABLE) \ 7(

CWLWH,
W (WRITE ENABLE) XR LER 7(
~— WL — n 'ovwH - twHDX
D (DATAIN) DATA VALID *XXXXXX
I+ twiaz

Q(DATAOUT) Hoh2 HoRZ -KZZXZ>—
[~ twhax

MCM6287B MOTOROLA FAST SRAM DATA
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WRITE CYCLE 2 (E Controlled, See Notes 1, 2, and 3)

Symbol -12 -15 -20 -25 -35
Parameter Std Alt Min | Max | Min | Max | Min | Max { Min | Max | Min | Max | Unit { Notes

Write Cycle Time tAVAV twe 2| —}15({—120} — |2 ]|~ |13 ]| —1|nns 2
Address Setup Time tAVEL tAS 0 — 0 — 4] — 0 - 0 — | ns

Address Valid to End of Write tAVEH taw 10 | — 2| — |15 —]20|—]|]2] ~—{|ns

Enable to End of Write tELEH, tcw 10 | — 2| — |15 —]20]|—]2]—{ns 4,5

{ELWH

Data Valid to End of Write tDVEH tow 6 — 7 —_ 8 — 110 | =111 —1{ns

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

Write Recovery Time tEHAX tWR 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, twLQz max < twHQx min, both for a given device and from device to device.
4. It E goes low coincident with or after W goes low, the output will remain in a high-impedance state.
5. It E goes high coincident with or before W goes high, the output will remain in a high-impedance state.

WRITE CYCLE 2 (See Note 2)
VAV
A (ADDRESS) >< ><
tAVEH
E (CHIP ENABLE) \'{ 7[
1AVEL | IELEH fELWH ———>=— IEHAX —>]
W (WRITE ENABLE) a
\ 7
f IDVEH — tEHDX
Q(DATAOUT) HIGH-Z
MOTOROLA FAST SRAM DATA MCM6287B
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IcCA vs CYCLE TIME

70

€0
A =0°C

:g M=25°C
‘5_) 50 ®=70°C
O

40

30 L ! L { ) s 1 s 1 s

0 200 400 600 800 1000 1200
tavav (ns)
ORDERING INFORMATION

(Order by Full Part Number)

%TM 6287B
Motorola Memory Prefix

L Shipping Method (R2 = Tape and Reel, Blank = Rails)

Part Number Speed (12 =12 ns, 15=15ns, 20=20 ns,
25 =25 ns, 35 = 35 ns)
Package (P = 300 mil Plastic DIP, J = 300 mil SOJ)
Full Part Numbers — MCM62878P12 MCM6287BJ12 MCM6287BJ12R2
MCM6287BP15 MCM6287BJ15 MCM6287BJ15R2
MCM6287BP20 MCM6287BJ20 MCM6287BJ20R2
MCM6287BP25 MCM6287BJ25 MCM6287BJ25R2
MCM6287BP35 MCM6287BJ35 MCM6287BJ35R2
MCM6287B
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MOTOROLA
SEMICONDUCTOR
TECHNICAL DATA

16K x 4 Bit Static RAM
The MCM6288C is a 65,536 bit static random access memory organized as 16,384
words of 4 bits, fabricated using Motorola’s high-performance silicon-gate CMOS tech-
nology. Static design eliminates the need for external clocks or timing strobes, while
CMOS circuitry reduces power consumption for greater reliability. P PACKAGE
¢ Single 5V * 10% Power Supply cilézs;:;ga
* Low Power Operation: 120 mA Maximum, Active AC
o Fully Static — No Clock or Timing Strobes Necessary
e Fast Access Times: 12, 15, 20, 25, 35 ns
* Two Chip Controls: PIN ASSIGNMENT
E for Automatic Power Down
G for Fast Access to Data and Elimination of Bus Contention Problems A0 vee
o Fully TTL-Compatible — Three-State Output Al A13
A2(] A12
BLOCK DIAGRAM A3l A1
Fr— F_ 5 ) N D D Al A10
A ——>— N = Ve E Al A9
i A6(] DQO
w—— FOR|NEW DESIGN
A13 k MEMORY ARRAY , AT[} pat
ROW 256 ROWS x agl] DQ2
A3 2 DECODER 64 x 4 COLUMNS
El Da3
A4 [ -
vss|] w
A5 o
A6
0Qo [ >— COLUMN 1/0 PIN NAMES
bat z- INPUT COLUMN DECODER AD-AI3 ...l Address Input
P| DATA DQO-DQ3 ... DataInput/Data Output
oe2 [| conTROL Wi Wiite Enable
DQ3 - A2 A0 A8 A7 A0 A9 LIl B Chip Enable
k ......... No Connection
l .... Power Supply (+ 5 V)
T | Y——Ill 0 | Vssieiiiiii Ground
E J—
_ 1
w ~d
MOTOROLA FAST SRAM DATA MCM6288C
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TRUTH TABLE (X = Don't Care)

E w Mode Vee Current Output
H X Not Selected IsB1. IsB2 High-Z
L H Read Ilcca Dout
L L Write lcca High-Z
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
Voltage Relative to Vgg for Any Pin Vin.Vout |-05toVee+05]| Vv that normal precautions be taken to avoid appli-
Except Voo cation of any voltage higher than maximum
rated voltages to this high-impedance circuit.
Output Current fout 120 mA This CMOS memory circuit has been
Power Dissipation Pp 1.0 w designed 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
‘ Operating Temperature TA Oto+70 °C socket or mounted on a printed circuit board
" S and fransverse 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 =5.0V+£10%, Ta = 0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vee 45 5.0 55 \
Input High Voltage VIH 22 — 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; V4 (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 Vg) likg(l) — +1.0 HA
Output Leakage Current (E = V|1 or G = V|, Vout = 0 to Vo) likg(O) — +1.0 pA
Standby Current (E 2 Vg — 0.2V, Vin < Vgs + 0.2V, or 2Vog - 0.2V, Vog = Max, IsB2 - 10 mA
f=0MHz)
Output Low Voltage (Ig| = 8.0 mA) VoL — 0.4 v
Output High Voltage (IoH = — 4.0 mA) VoH 2.4 - \
POWER SUPPLY CURRENTS
Parameter Symbol -12 -15 -20 -25 -35 Unit
AC Active Supply Current (Igyt = 0 mA) lcca 120 120 110 110 110 mA
AC Standby Current (TTL Levels, V¢ = Max) IsB1 45 40 35 30 30 mA
CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Tp = 25°C, Periodically Sampled Rather Than 100% Tested)
Parameter Symbol Max Unit
Address and Control input Capacitance Cin 6 pF
1/O Capacitance Cijo 7 pF
MCMé6288C
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vce =5.0V£10%, Tp = 0 to + 70°C, Unless Otherwise Noted)

Input Timing Measurement Reference Level ............... 1.5V Output Timing Measurement Reference Level ............. 1.5V
InputPulseLevels .................cooiiiiiaat, O0to3.0V Outputload ............ See Figure 1A Unless Otherwise Noted
Input Rise/Fall TIMB8 ....vuvvrivriiinrinniianesnnenonsans 5ns
READ CYCLE (See Notes 1 and 2)
Symbol -12 -15 -20 -25 -35
Parameter Std Alt | Min [ Max | Min | Max | Min | Max | Min | Max | Min | Max { Unit | Notes
Read Cycle Time tavay |trRc | 12 | — |15 | — |20 | —[25 | — |3 | — | ns 3
Address Access Time tavQv | taA | — 12 - 15 - 20 — 25 - 35 ns
Enable Access Time teLqv Itacs| — |12 | — | 15| — |20 | — {25 | — | 35 | ns 4
Output Enable Access Time tgLax | toe | — 6 - 8 —j10| =112 ]| — )15 {nns
Output Hold from Address Change | taxax | OH 4 — 4 —_ 4 — 4 — 4 — | ns |56,7
Enable Low to Output High-Z terQx |towz | 4 — 4 . 4 - 4 - 4 — | ns |56,7
Enable High to Output High-Z teHQZ [tcHz | © 6 0 8 4] 8 0 10 0 15 | ns [5,6,7
Output Enable Low to Output tgLax |toz| © . 0 — 0 — 0 — 0 — | ns |5,6,7
Active
Output Enable High to Output tGHQZ |toHz | © 6 0 7 0 8 0 10 0 15 | ns [5,6,7
High-Z
Power Up Time tELICCH | tPU o - 0 — 0 - 0 - o] - | ns
Power Down Time teHiICCL|tPD | — | 12 | — | 15 | — ] 20 | — |25 | — | 385 | ns

NOTES:
. Wis high for read cycle.

O wWN =

oNo®

AC TEST LOADS

Zy= 500

ouTPUT —{]

Figure 1A

ouTPUT
2855Q

+5V
480 Q

5pF

(INCLUDING

SCOPE AND JIG)

Figure 1B

. For devices with multiple chip enables, ET and E2 are represented by E in this data sheet. E2 is of opposite polarity to E.
. All timings are referenced from the last valid address to the first transitioning address.

. Addresses valid prior to or coincident with E going low.
. At any given voltage and temperature, tgHQz max is less than tg qx (min), and tgHQZ (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.
This parameter is sampled and not 100% tested.
Device is continuously selected (E = V)L, G = V)).

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.

NOTE: For information on output I-V characteristics, see Chapter 8, Section 1.

MOTOROLA FAST SRAM DATA
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READ CYCLE 1 (See Note 8)

tAVAV >
A (ADDRESS) >< >k
taxax >
Q (DATA OUT) PREVIOUS DATA VALID *><><><><><>K DATA VALID
l|= tavay 4l
L READ CYCLE 2 (See Notes 2 and 4)
|
» TAVAV
. A{ADDRESS) ><
[ tELQv >
E (CHIP ENABLE) \\
[*— tELQX tEHQZ
b4
Q(DATAOUT) HiGH DATA VALID HiaH 2
tavav —>
tELiCCH —™ EHICCL
lgc ————————————

Vee
SUPPLY CURRENT
IsB

MCM6288C
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WRITE CYCLE 1 (W Controlled, See Notes 1, 2, and 3)

Symbol -12 -15 -20 -25 -35
Parameter Std Alt | Min | Max | Min | Max { Min | Max | Min | Max | Min | Max | Unit | Notes
Write Cycle Time tavav |twe | 12 | — |5 — |20 | —[25 | — |3 | — ] ns 4
Address Setup Time tavwL | tas 0 - 0 - 0 - [¢] - 0 - ns
Address Valid to End of Write tavwH [taw } 10 | — |12 | — | 15 | — |20 | — |30 | — | ns
Wirite Pulse Width twwes [twp [ 1O — 112 | — 15 —tf20]— 13| —1ns
tWLEH
Write Pulse Width, G High WLwH, [ twp | 8 — |10 |- |12]|—~ 1| — |25 ]| — | ns 5
tWLEH
Data Valid to End of Write tbvwH [tow | 6 — 7 — 8 - 10 { — [ 156 | — ns
Data Hold Time twHDX | toH 0 - 0 - 0 — 0 — 0 — ns
Write Low to Output High-Z twaz ttwz | O 6 0 7 0 8 0 10 0 15 | ns [6,7,8
Write High to Output Active twHax | tow | 4 — 4 — 4 . 4 — 4 — | ns |6,7,8
Write Recovery Time twHAX | twr | © — 0 — 0 —_ 0 — 0 — | ns
NOTES: _ .
1. A write occurs during the overiap of E low and W low. _ _
2. For devices with multiple chip -enables, E1and E2 are represented by E in this data sheet. E2 is of opposite polarity to E.
3. For Output Enable devices, if G goes low coincident with or after W goes low, the output will remain in a high impedance state.
4. All timings are referenced from the last valid address to the first transitioning address.
5. For Output Enable devices, if G 2 V|, the output will remain in a high impedance state.
6. At any given voltage and temperature, tyy| Qz max is less than tyyHgx min, both for a given device 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.

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

1AVAV -
A(ADDRESS) ‘>< ‘ 4}(
TAVWH TWHAX
E (CHIP ENABLE) —__——\
WLEH
YWLEH
W (WRITE ENABLE) XR 7(
e tavwL —> f DVWH = tWHDX
' e twaz |~ twHox ' '
. HIGH-Z HIGH-Z
MOTOROLA FAST SRAM DATA MCM6288C
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WRITE CYCLE 2 (E Controlled, See Notes 1, 2, and 3)

Symbol -12 -15 -20 -25 -35
Parameter Std Alt | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Write Cycle Time tavay |[twe |12 | — [ 15| — 20| — |25 | — |3 | — | ns 4
Address Setup Time tAVEL | tAS 0 - 0 - 0 —_ 0 — 0 — | ns
Address Valid to End of Write tAVEH | taw | 8 — |12 —=]15]—]|20 | — ]2 | — | ns
Enable to End of Write tELEH. |tcw | 8 — |10 —-112 | — 5| — |2 | — | ns 5,6
tELWH
Data Valid to End of Write toveH [tow | © -_ 7 . 8 —_ 10 f — [ 16 | — | ns
Data Hold Time teHDX | tDH 0 _ 0 - [¢] _ ] -_ 0 - | ns
Write Recovery Time teHAX |[tWwR | O —_ 0 — 0 — 0 — 0 — | ns
NOTES: _ _

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

2. For devices with multiple chip -enables, Efand E2 are represented by E in this data sheet. E2 is of opposite polarity to E.

3. For Output Enable devices, if G goes low coincident with or after W goes low, the output will remain in a high impedance state.

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

5. It E goes low coincident with or after W goes low, the output will remain in a high impedance state.

6. It 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) >{ ><
1AVEH
E (CHIP ENABLE) \ \t( 7(
'AVEL [ tELEH ELWH —————<— IEHAX —>|
W (WRITE ENABLE) le WLEH =
X 7
‘ IDVEH f— tenpx

Q (DATAOUT) HigHZ

ORDERING INFORMATION

(Order by Full Part Number)

Motorola Memory Prefix __ﬁ'ﬂ XL— Shipping Method (R2 = Tape and Reel, Blank = Rails)
Part Number Speed (12=12ns, 15 =15 ns, 20 = 20 ns, 25 = 25 ns,

35 = 35 ns)
Package (P = Plastic DIP, J = Plastic SOJ)

Full Part Numbers — MCM6288CP 12 MCM6288CP12R2
MCM6288CP15 MCM6288CP15R2
MCM6288CP20 MCM6288CP20R2
MCM6288CP25 MCM6288CP25R2
MCM6288CP35 MCM6288CP35R2

MCM6288C MOTOROLA FAST SRAM DATA
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MOTOROLA

SEMICONDUCTOR
TECHNICAL DATA

16K x 16 Bit Asynchronous
Fast Static RAM

The MCM62996 is a 262,144 bit static random access memory organized as 16,384
words of 16 bits, fabricated using Motorola’s high-performance silicon-gate CMOS
technology. The device integrates a 16K x 16 SRAM core with active high and active
low chip enables, separate upper and lower byte write strobes, and a fast output
enable. This device has increased output drive capability supported by multiple power
pins. In addition, the output levels can be either 3.3 V or 5 V TTL compatible by choice
of the appropriate output bus power supply.

Dual write strobes (BWL and BWH) are provided to allow individually write-
able bytes. BWL controls DQO - DQ7 (the lower bits), while BWH controls
DQ8 - DQ15 (the upper bits).

Additional power supply pins have been utilized and placed on the pack-
age for maximum performance. In addition, the output buffer power pins are
electrically isolated from the other two and supply power only to the output

buffers. This allows connecting the output buffers to 3.3 V instead of 5.0 V if DQ8
desired. If 3.3 V output levels are chosen, the output buffer impedance in DQ9
the “high” state is approximately equal to the impedance in the “low” state Veea
thereby allowing simplified transmission line terminations. Vssa

The MCM62996 will be available in a 52-pin plastic leaded chip carrier Dato
PLCC. oan

This device is ideally suited for systems that require wide data bus widths, pai2
cache memory, and tag RAMs. \?505103
¢ Single 5V £ 10% Power Supply Veea
e Choice of 5V or 3.3 V + 10% Power Supplies for Output Buffers DQ14
o Fast Access Times: 12/15/20/25 ns Max DQN1€

Byte Writeable via Dual Write Strobes with Abort Write Capability
Common Data Inputs and Data Outputs

¢ Output Enable Controlled Three State Outputs

* High Output Drive Capability: 85 pF/Output at Rated Access Time
¢ High Board Density 52-Lead PLCC Package

BLOCK DIAGRAM

DQO- DQ15
.| ourpur | X
AD-A13 =7 MEMORY ARRAY =01 Burrer |76

16K x 16
128 ROWS
128 COLUMNS

L]

WRITE AMP

CONTROL

D1

W BWL BWH

ol

MCM62996

FN PACKAGE
52-LEAD PLCC
CASE 778
PIN ASSIGNMENT
-— Qw N ™
E = Iml%l% >°$”|§>8|o T Tuw
76
. 0 NC
45 pa7
44[] pQ6
43 Veeca
410 pas
40[] o4
39 pas
38 P pa2
37 ] Vssa
36 Veea
35 pat
20 34[] b0
21 22 2324 2526 2728 29 30 31 3233

=2 PPz
(&) >>O

PIN NAMES

................ Address Inputs
........................ Write Enable
BWL............. Byte Write Strobe Low
............ Byte Write Strobe High
............... Active High Chip Enable
e Active Low Chip Enable
...................... Output Enable
.......... Data Input/Output
................ + 5V Power Supply
....... Output Buffer Power Supply
.......................... Ground
............ Qutput Buffer Ground
..................... No Connection

All power supply and ground pins must be
connected for proper operation of the device.
Vce 2 Vocq atall imes including power up.

MOTOROLA FAST SRAM DATA
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TRUTH TABLE (See Notes)

_ N D I Supply /0

E W |BWL{BWH| G Mode Current | Status
F X X X X Deselected Cycle Isp High-Z
T H X X H Read Cycle Icc High-Z
T H X X L Read Cycle Icc Data Out
T L L L X Wirite Cycle All Bits lcc High-Z
T L H H X Aborted Write Cycle Icc High-Z
T L L H X | Write Cycle Lower 8 Bits Icc High-Z
T L H L X | Write Cycle Upper 8 Bits | Icc High-Z

NOTE: True (T) is E = 1 and E = 0. E, E, and addresses satisfy the specified setup and hold
times for the falling edge of LE. Data-in satisfies the specified setup and hold times

for falling edge of DL.

ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vgg = Vggq =0V)

Rating Symbol Value Unit
Power Supply Voltage Vce -05t0+7.0 \4
Voltage Relative to Vgg/Vssq for Any Pin | Vin, Vout | —0.5to Vcc + 0.5 \
Except Voc and VocQ
Qutput Current (per 1/0) lout +20 mA
Power Dissipation Pp 2.0 w
Temperature Under Bias Thias -10to +85 °C
Operating Temperature TA Oto+70 °C
Storage Temperature Tstg -55to+ 125 °C

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functiona! 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 voltages or electric fields; however, it
is advised that normal precautions be
taken to avoid application of any voltage
higher than maximum rated voltages to this
high impedance circuit.

This CMOS memory circuit has been
designed to meet the dc and ac specifica-
tions shown in the tables, after thermal
equilibrium has been established.

This device contains circuitry that will
ensure the output devices are in High-Z at
power up.

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

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vgg = Vggq =0 V)

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vee* 45 5.0 55 v
Output Buffer Supply Voltage (5.0 V TTL Compatible) Veea 4.5 5.0 55 \
(3.3 V 50 Q Compatible) 3.0 33 36
Input High Voltage ViH 22 - Voo +0.3 \
Input Low Voltage ViL -0.5" - 0.8 v
*VjL(min) = - 3.0 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(l) — — +1.0 pA
Output Leakage Current (G = V|H) llkg(0) — — +1.0 pA
AC Supply Current (Igyt = 0 mA, All Inputs = V| or Vi, VL =0.0 V and lccat12 — 295 350 mA
V|H 2 3.0V, Cycle Time 2 tayay min) lccats —_ 275 330
lccaz20 —_ 265 320
lccAzs — 255 310
Standby Current (E = V|, E = V|, loyt = 0 mA, All Inputs = V)_and ViH, IsB — 40 50 mA
ViL=0V and V| 23.0 V, Cycle Time > tayay min)
Qutput Low Voltage (loL = + 8.0 mA) VoL - — 04 \
Output High Voltage (IoH = — 4.0 mA) VoH 2.4 — — Vv
CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, TA = 25°C, Periodically Sampled Rather Than 100% Tested)
Parameter Symbol Typ Max Unit
Input Capacitance (All Pins Except DQO — DQ15) Cin 4 6 pF
Input/Output Capacitance (DQO — DQ15) Cout 8 10 pF

MCM62996
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Ve =5.0V+10%, VocqQ =3.3V or 5.0 V£ 10%, TA = 0 to + 70°C, Unless Otherwise Noted)

Input Timing Measurement Reference Level ............... 15V Output Timing Reference Level ............ovvvivinn, 1.5V
InputPulse Levels .........cooviiiiiiiiiiiiiinnnnn. 0to3.0V Outputload ............ See Figure 1A Unless Otherwise Noted
InputRise/FallTime ..........coviiiiiiiiiiiiiiienee. 3ns

READ CYCLE TIMING (See Notes 1, 2, 3, and 4)

MCM62996-12 | MCM62996-15 | MCM62996-20 | MCM62996-25
Parameter Symbol Min Max Min Max Min Max Min Max | Unit | Notes

Read Cycle Times tAVAV 15 — 15 —_ 20 - 25 — ns 4
Access Times: ns 5

Address Valid to Output Valid tavav — 12 —_ 15 — 20 — 25

E, E “True" to Output Valid tETQV - 12 — 15 — 20 - 25

Output Enable Low to Output Valid | tgLqv — 5 — 6 — 8 — 10
Output Hold from Address Change taxQx 4 — 4 — 4 —_ 4 - ns
Output Buffer Control: ns 6

E, E “True" to Output Active tETQX 2 — 2 - 2 — 2 -

G Low to Output Active tGLQX 2 — 2 — 0 — 2 —

E, E “False” to Output High-Z tEFQZ 2 9 2 9 0 9 2 10

G High to Output High-Z iGHQZ 2 5 2 6 0 8 2 10
Power Up Time tETICCH 0 — 0 —_ 0 — 0 —_— ns

NOTES:

1. Write Enable is equal to Vi for all read cycles.

2, ET is defined by E going low coincident with or after E goes high, or E going high coincident with or after E goes low.

3. EF is defined by E going high or E going low.

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

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

6. Transition is measured + 500 mV from steady-state voltage with output load of Figure 18. This parameter is sampled and not 100% tested.
At any given voltage and temperature, tEFQz is less than tgTqx and tgHQZ is less than tgL qz for a given device.

READ CYCLE

X X XXXXXD

s XK
tavav

| g

E (CHIP ENABLE)

teTQv le—— tAVQV
tETQX tAXQX teFQz
Q (DATA OUT)
lGHQz r-1GLQX
taLav
G (OUTPUT
ENABLE)

W

(WRITE ENABLE)
Zhvmn JIXXXKXXXX XXRXXRXXXXKRIKAXKY

WRITE ENABLE)

MOTOROLA FAST SRAM DATA MCM62996
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WRITE CYCLE TIMING (See Notes 1, 2, 3, and 4)

MCM62996-12 | MCM62996-15 | MCM62996-20 | MCM62996-25
Parameter Symbol Min Max Min Max Min Max Min Max | Unit | Notes
Write Cycle Times tavav 15 - 15 — 20 — 25 — ns 5
Setup Times: ns
Address Valid to End of Write tAVWH 10 13 15 20
Address Valid to End of Write tAVEF 10 . 13 - 15 — 20 —
Address Valid to W Low tAVWL 0 —_ 0 —_ 0 —_ 0 —
Address Valid to E, E “True” tAVET 0 - 0 - 0 — 0 —
Data Valid to W High tDvWH 5 — 6 — 8 — 10 -
Data Valid to E or E “False” tDVEF 6 - 6 — 8 - 10 —
Byte Write Low to W High BWxLWH 6 — 6 — 8 — 10 -
Byte Write High to W Low (Abort) | twxHWL 0 - 0 - 0 - 0 -
Byte Write Low to E, E “False” tBWXLEF 6 - 6 - 8 - 10 —
Hold Times: ns
w High to Address Invalid tWHAX 0 — 0 — 0 —_ 0 —
E, E “False” to Address Invalid tEFAX 0 — 0 — 0 — 0 -
W High to Data Invalid tWHDX 0 —_ 0 — 0 — 0 —
E, E “False” to Data Invalid tEFDX 0 — 0 — ] — 0 —
W High to Byte Write Invalid WHBWxX 2 — 2 — 2 — 2 -
E, E “False” to Byte Write Invalid | terpwxX 2 — 2 - 2 — 2 -
Write Pulse Width: ns
Wirite Pulse Width WLWH 12 — 13 el 15 - 20 —
Write Pulse Width tWLEF 12 — 13 — 15 - 20 — 6
Enable to End of Write tETWH 12 — 13 — 15 — 20 — 7
Enable to End of Write tETEF 12 —_ 13 — 15 —_ 20 — 6,7
Output Buffer Control: ns
W High to Output Valid twHQV 12 — 10 — 20 — 25 —
W High to Output Active tWHQX 5 — 5 — 5 — 5 — 8
W Low to Output High-Z twLQz 0 9 0 9 0 9 ] 10 8,9
NOTES:
1. A write occurs during the overtap of ET, W low and BWx low. An aborted write occurs when BWx remains at Vi while W is low.
2. Write must be equal to V| for all address transitions.
3. ET is defined by E going low coincident with or after E goes high, or E going high coincident with or after E goes low.
4. EF is defined by E going high or E going low.
5. All write cycle timing is referenced from the last valid address to the first transitioning address.
6. If E or E goes false coincident with or before W goes high the output will remain in a high-impedance state.
7. W E and E go true coincident with or after W goes low the output will remain in a high-impedance state.
8. Transition is measured = 500 mV from steady-state voltage with output load of Figure 1B. This parameter is sampled and not 100% tested.

At any given voltage and temperature, tw.Qz is less than twHQX for a given device.
If G goes low coincident with or after W goes low, the output will remain in a high-impedance state.

©

AC TEST LOADS
+5V
800
OUTPUT
5pF
%50 (INCLUDING
SCOPE AND JIG)
Figure 1A Figure 1B

NOTE: For information on output I-V characteristics, see Chapter 8, Section 1.
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WRITE CYCLE

A (ADDRESS) ><>< T )( >(
HAVAV —— ot TAVWH ———

E
(CHIP ENABLE)
{ETWH —» tAvwL

tWHAX — ] [a— LWH —

W
(WRITE ENABLE) m /)

1BWeLWH = f— tWHBWX IBWXLEF 1EFBWAX
BWx (BYTE
WRITE ENABLE)

U

IDVWH WHDX IDVEF = = —IEFDX
DATAIN X >( )(X}
twHav —
twHoX —* twLaz
Q(DATAOUT)
MOTOROLA FAST SRAM DATA MCM62996
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DERATING CURVES
(Derating Curves Are Based On Component Typical Values)

1.10 1.60 /
1.05 140
1.20
- 100 =
= =
@ «c  1.00
2 095 g /
S S 080 S
(& [&]
= 0% = /
~ 0.60 e
085 040 //
0.80 0.20
15 20 25 30 35 40 45 50 5 60 3 4 5 6 7
CYCLE TIME (ns) Vec (V)
IccA vs Cycle Time Iccavs Vce
1.05 1.80
00 160 \
"1 ~ \
—_ / —
z L~ Z 140
=] / Q \
£ 095 2
= / =
0.90
/ 1.00 \\
085 080 E—
-0 0 10 20 30 40 S0 60 70 80 3 4 5 6 7
TEMPERATURE (°C) Vee (V)
AVQV vs Temperature AvVQVvs Ve
ORDERING INFORMATION
(Order by Full Part Number)
MCM 62996 FN XX
Motorola Memory Prefix ___T_T— L Speed (12=12ns, 15=15ns, 20 =20 ns, 25 =25 ns)

Part Number

Package (FN = PLCC)

Full Part Numbers — MCM62996FN12 MCM62996FN15 MCMB2996FN20 MCM62996FN25
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Processor Specific

| MCM56824A .. .uunernennnnns. 4-3 MCOMB2X308 . .ovveeeerrrrnnnennnnenns 4-28
\ MCMB56824AZP .....ccvennnnnns 4-10 MOMB2Y308 ...'neneeeerannesrannnnns 4-49

MCOMB2110 ...ooeenneeeeennnns 4-18
MCMB2486A «.o.nennennennnnn.. 4-67 Synchronous
MCM62486B .........ccocnnnnen 4-76 MCMB2T316 .....cvvvenrcannncaannans 4-65
MCMB2940A .. .oeeeeeeennnnns 4-85 MOMB29B3A . .eennneeeerrneeeennns 4-101
MCOMB2940B .. .oeeneeeeeranneneernn 4-93 MCOMB2973A «.eeneeeeenneeeennns 4-106
MCM67B518 .....covvivvennnnes 4-153 MCM62980 .......cccvnceennncnnncnns 4-111
MCMB7C518 ....coviivvernnnnsns 4-162 MCM6B2981 ....cvvvvcnnncncanrnnnnas 4-117
MCMB7H518 .. .veeeeeeeennnn. 4171 MCOMB2990A ....'eeeneeeerannrenennns 4-123
MCM67J518 .....cevvnnnrennnn. 4-180 MCOMB7D709 «.eeveeeereeneinennnnnnes 4-272
MCMB7MS518 ....vvevenneennnnns 4-189 MCMBTFB04 .....uenneeeeennnnenennns 4-291
MCMBE7B618 . .vveeeennennnnnns 4-218 MOMBTZPBOA ...oevveeeereereneennenees 4-297
MCMB7CE18 .uveeernnennnnnns 4-227 MCOMB7QB04 .....eennneeeenenennnnns 4-302
MCMB7HB18 «oevveerennenennnns 4-236

\ MCMB7J618 «ovvrerernnnnnenns 4-245

| MCME7MB18 ....eeneenenennnn. 4-254
MCMB7Q709 .. ..unnnnnnennns 4-281

) Latched Address
MCMB2995A .. .eveeernnnnnnnn. 4130
MCMG67A518 .....ccovvvvrvncnen 4-142

\ MCMETWS518 «.venenrnrnnnnnnns 4197

' MCMB7ABE8 ....nnrnnerrennn. 4-207
MCME7WE18 ...ooevnneeennnnns 4-262

‘ CHAPTER 4

Application Specific Fast Static RAMs

Line Buffers
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MOTOROLA
SEMICONDUCTO!R 10000500
TECHNICAL DATA

DSPRAM™

8K x 24 Bit Fast Static RAM

The MCM56824A is a 196,608 bit static random access memory organized as
8,192 words of 24 bits, fabricated using Motorola’s high-performance silicon-gate
CMOS technology. The device integrates an 8K x 24 SRAM core with multiple
chip enable inputs, output enable, and an externally controlled single address pin
multiplexer. These functions allow for direct connection to the Motorola
DSP56001 Digital Signal Processor and provide a very efficient means for imple-
mentation of a reduced parts count system requiring no additional interface logic.

The availability of multiple chip enable (ET and E2) and output enable (G)
inputs provides for greater system flexibility when muitiple devices are used.
With either chip enable input unasserted, the device will enter standby mode,
useful in low-power applications. A single on-chip multiplexer selects A12 or
X/Y as the highest order address input depending upon the state of the V/S
control input. This feature allows one physical static RAM component to
efficiently store program and vector or scalar operands by dynamically re-
partitioning the RAM array. Typical applications will logically map vector
operands into upper memory with scalar operands being stored in lower
memory. By connecting DSP56001 address A15 to the VECTOR/SCALAR
(V/S) MUX control pin, such partitioning can occur with no additional com-
ponents. This allows efficient utilization of the RAM resource irrespective of
operand type. See application diagrams at the end of this document for

additional information.

Multiple power and ground pins have been utilized to minimize effects

induced by output noise.

The MCM56824A is available in a 52 pin plastic leaded chip-carrier

(PLCC).

*

Single 5 V = 10% Power Supply

Fast Access and Cycle Times: 20/25/35 ns Max

Fully Static Read and Write Operations

Equal Address and Chip Enable Access Times

Single Bit On-Chip Address Multiplexer

Active High and Active Low Chip Enable Inputs
Output Enable Controlled Three State Outputs

High Board Density PLCC Package
Low Power Standby Mode
Fully TTL Compatible

DSPRAM is a trademark of Motorola, Inc.

MCM56824A

FN PACKAGE
52-LEAD PLCC
CASE 778

PIN ASSIGNMENT

DQ23
DQ22
DQ21
Vss
DQ20
DQ1g
DQ18
DQ17
DQ16
DQ15
Vss
DQ14
DQ13
£2222032@NE2y
> >
PIN NAMES
AO-A11 ...l Address Inputs
A1, XN o Multiplexed Address
VIS ......... Address Multiplexer Control
W Write Enable
ETLE2 covviiiiiiiaaaan Chip Enable
G o Qutput Enable
DQ0-DQ23.......... Data Input/Output
VEC v vvrreenineennn +5 V Power Supply
VS i Ground
NC ... No Connection

For proper operation of the device, all Vgg
pins must be connected to ground.

MOTOROLA FAST SRAM DATA
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BLOCK DIAGRAM

VIIS
X7 7 5 A2
A2 0 —Vce
0 2701 ng_{k v
H MEMORY ARRAY
. ROW .
A DECODER '3
5 . 512 nowa X
Al a 384 COLUMNS
A1l k:
o0
DQo P—-
INPUT
H LY : COLUMN 10 :
® | CONTROL *
pazs {T—
Z @1 COLUMN DECODER
(X 1]
W — )
ﬂ G
A6 A%
(LSB)
P d {MSB)
TRUTH TABLE
Supply /o
El | E2 G W | Vi Mode Current | Status
Hix [ x]x1]x Not Selected s | Highz
X L X X X Not Selected IsB High-Z
L H H H X Output Disable lcc High-Z
L H L H H Read Using X/Y Icc [ DataOut
L H L H L Read Using A12 lcc Data Out
L H X L H Write Using X/Y Ice Data In
L H X L L Write Using A12 lcc Data In

NOTE: X=don't care.
ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vgg = 0 V)

Rating Symbol Value Unit This device contains circuitry to protect
— against damage due to high static voltages
Power Supply Voltage Vee i v or electric fields; however, itis advised that
Voltage Relative to Vgg for Any Pin Vim Vout [-05toVec+05( V normal precautions be taken to avoid appli-
Except Voo cation of any voltage higher than maximum -
Ouput Current (per 10) out +20 mA ::?rt:lj‘it voltages to this high-impedance
Power Dissipation Pp 1.75 w This CMOS memory circuithas been de-
Temperatur T Bi " — o signed to meet the dc and ac specifications
emperature Under Bias Thias 10t +85 c shown in the tables, after thermal equi-
Operating Temperature Ta Oto+70 °C librium has been established. The circuitis
Storage Temperature T 5510+ 125 G assumed to be in a test socket or mounted
ge ‘emp stg + on a printed circuit board with at least 300
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are LFPM of transverse air flow being
exceeded. Functional operation should be restricted to RECOMMENDED OPER- maintained.
ATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device reliability.
MCM56824A MOTOROLA FAST SRAM DATA
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DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0 V£ 10%, Ta = 0 to + 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS (Volitages referenced to Vgg = 0 V)

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vee 4.5 5.0 5.5 v
Input High Voltage VIH 22 — Veo +0.3 \
Input Low Voltage ViL -0.5* - 0.8 \Y
* V)L (min) = = 3.0 V ac (pulse width < 20 ns})
DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vin =0 to Vgg) 'Ikg(i) — +1.0 MA
Output Leakage Current (G = Vi, ET = V4, E2 = V)i, Vout = 0 to Veg) likg(O) — +1.0 HA
AC Supply Current (G = V|4, ET = V), E2 = V|, lout = 0 mA, IccA mA
All Other Inputs 2 V|| = 0.0 Vand V| 2 3.0 V) MCM56824A-20 Cycle Time: 220 ns — 260
MCM56824A-25 Cycle Time: 2 25 ns — 220
MCM56824A-35 Cycle Time: 235 ns — 180
Standby Current (E7 = V|, E2 = Vi, All Inputs = V)_or Vji) IsB1 — 15 mA
CMOS Standby Current (ET 2 Vgg — 0.2V, E2<0.2V, All Inputs 2 Vo - 0.2V or<0.2 V) IsB2 et 10 mA
Output Low Voltage (IQ|_ = + 8.0 mA) VoL — 0.4 V.
Output High Voltage (IoH = — 4.0 mA) VoH 24 — \
CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, TA = 25°C, Periodically Sampled Rather Than 100% Tested)
Parameter Symbol Typ Max Unit
Input Capacitance All Pins Except DQO — DQ23 Cin 4 6 pF
{Input/Output Capacitance DQ0-DQ23 | Cout 6 8 pF
AC TEST LOADS
+5V
480 Q2
OQUTPUT
5pF
#5Q (INCLUDING
SCOPE AND JIG)
V=15V =
Figure 1A Figure 1B
NOTE: For information on output |-V characteristics, see Chapter 8, Section 1.
MOTOROLA FAST SRAM DATA MCM56824A
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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 ............... 15V Output Timing Reference Level ...............cooiuiine, 15V
InputPulselevels ...........ccocoviiiiiiiiiinne, Oto3.0V Outputload ............ See Figure 1A Unless Otherwise Noted
Input Rise/FaliTime ........c.oiviiniiiniiiniireianonns 3ns
READ CYCLE TIMING (Ses Notes 1, 2, and 3)
Symbol MCM56824A-20 | MCM56824A-25 | MCM56824A-35
Parameter Standard | Alternate | Min Max Min Max Min Max | Unit | Notes
Read Cycle Time tavav trc 20 —_ 25 _ 35 — ns
Address Access Time tavav tAA — 20 — 25 . 35 ns
MUX Control Valid to Output Valid tvsvav tAA — 20 — 25 —_ 35 ns
Chip Enable to Output Valid te1LQv tact - 20 — 25 — 35 ns 4
te2HaQv | tac2
Output Enable to Output Valid teLav toe —_ 8 _ 10 —_ 15 ns
Output Active from Chip Enable tE1LQX oLz 2 — 2 - 0 — ns 4,5
tE2HQX
Output Active from Output Enable tGLQX toLz 0 -_ 0 —_ - ns 5
Output Hold from Address Change taxQx toH 4 — 5 — - ns
Output Hold from MUX Control tvsxax | tvsoH 4 —_ 5 — 5 — ns
Change
Chip Enable to Output High Z tE1HQZ tCHz 0 10 0 15 0 15 ns 4,5
te2LQz
Output Enable High to Output HighZ | tgHQZ toHz 0 8 0 15 o] 15 ns 5

NOTES:
1. A read cycle is defined by W high.

2. All read cycle timings are referenced from the last valid address or vector/scalar transition to the first address or vector/scalar transition.
3. Addresses valid prior to or coincident with ET going low or E2 going high.

4. E7 in the timing diagrams represents both ET and E2 with ET asserted low and E2 asserted high.

5. 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, tg1HQZ Max is less than tg 4. Qx min, teaqz max is less than teaqx min, and tgHQZ max is less than
tgLQx min for a given device and from device to device.

A (ADDRESS) :>

READ CYCLE
tAvAv
tavav | R
F vsvav tysxax —»|

V/3 (MUX CONTROL) —X

BT (CHIP ENABLE) SN

[ Qv —————>

E1HQZ ——*

4-6

tgLav >
G (OUTPUT ENABLE) 5(
taLax - . tGHaZ
Q(DATAOUT) —HICHZ & DATAVALID >-LGH5
tE1LOX
MCM56824A MOTOROLA FAST SRAM DATA



WRITE CYCLE TIMING (Write Enable Initiated, See Note 1)

Symbol MCM56824A-20 | MCM56824A-25 | MCM56824A-35
Parameter Standard | Alternate | Min Max Min Max Min Max Unit | Notes
Wirite Cycle Time tAVAV twe 20 — 25 - 35 — ns
Address Setup Time tAVWL tas 0 — 0 - 0 — ns 2
MUX Control Setup Time tvsvwL tvss 0 —_ 0 —_ (] — ns
Address Valid to End of Write tAVWH taw 15 - 20 - 30 —_ ns
MUX Control Valid to End of Write tvSVWH tysw 15 — 20 - 30 - ns
Wirite Pulse Width tWLWH twp 15 —_ 15 —_ 20 - ns 3
Wirite Enable to Chip Enable Disable | twiLE1H tcw 15 - 15 — 20 - ns 3,4
twLE2L
Chip Enable to End of Write tE1LWH tcw 15 - 15 -— 20 - ns 3,4
tE2HWH
Data Valid to End of Write tovwH tow 8 — 10 - 15 - ns
Data Hold Time tWHDX tDH 0 —_ 0 —_ 0 - ns 5
Write Recovery Time tWHAX tWR 0 —_ 0 - 0 b ns 2
MUX Control Recovery Time WHVSX tvsR 0 - 0 - 0 - ns
Write High to Output Low Z twHQX twLz 4 — 5 — 5 — ns
Write Low to Output High Z twLaz twHZ 0 15 0 15 0 15 ns 6
NOTES: o o -
1. A write cycle starts at the latest transition of ET low, W low, or E2 high. A write cycle ends at the earliest transition of ET high, W high, or E2
low.
2. Write must be high for all address transitions.
3. If W goes low coincident with or prior to ET | low or E2 high the outputs will remain in a high-impedance state.
4. E1in the timing diagrams represents both E1 and E2 with E1 asserted low and E2 asserted high.
5. During this time the output pins may be in the output state, Signals of opposite phase must not be applied to the outputs at this time.
6. 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, tg1HQZ max is less than tg1|. qx min, teg| Qz max is less than tepHQX Min, and tgHQZz Max is less than
tgL.Qx min for a given device and from device to device. ‘

WE INITATED WRITE CYCLE

thvav
A (ADDRESS) }{ >(
AVWH i tWHAX
VIS (MUX CONTROL) ><
' SVWH TWHVSX
ET (CHIP ENABLE) XE e 7[
< VSVWL tWLWH
W (WRITE ENABLE) _<_ l S( 71
WL —>
DVWH —>{=- tWHDX
D (DATAIN) VALID DATAIN
twLaz le— twox —
Q (pATA OUT) alchEs HiGtZ —
b IWLETH
MOTOROLA FAST SRAM DATA MCM56824A
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WRITE CYCLE TIMING (Chip Enable Initiated, See Note 1)

Symbol MCM56824A-20 | MCM56824A-25 | MCM56824A-35
Parameter Standard | Alternate Min Max Min Max Min Max Unit | Notes
Write Cycle Time tavav we 20 . 25 —_ 35 —_ ns
Address Setup Time tAVEIL tas 0 — 0 —_ 0 b ns 2
tAVE2H
MUX Control Setup Time tVSVEIL tyss 0 — 0 — 0 —_ ns 2
tvSVE2H
Address Valid to End of Write tAVE1H tsw 15 — 20 — 30 — ns 2
tavE2L
MUX Control Valid to End of Write tVSVE1H tvsw 15 — 20 —_ 30 — ns 2
tvsveaL
Chip Enable to End of Write tE1LE1H tcw 12 — 15 —_ 20 — ns 2,3
tE2HE2L
Data Valid to End of Write tDVE1H tow 8 — 10 — 15 — ns 2
toveal
Data Hold Time tE1HDX toH 0 — 1} — 0 — ns 2,4
tE2LDX
Write Recovery Time E1HAX twR 0 — 0 — 0 - ns 2
tE2LAX
MUX Control Recovery Time tE1HVSX tysr 0 — 0 _ 0 - ns 2
tE2LVSX
NOTES: o - _
1. A write cycle starts at the latest transition of ET low, W low, or E2 high. A write cycle ends at the earliest transition of E1 high, W high, or E2
low.

2. E7 in the timing diagrams represents both ET and E2 with ET asserted low and E2 asserted high.
3. If W goes low coincident with or prior to E1 low or E2 high the outputs will remain in a high-impedance state.
4. During this time the output pins may be in the output state. Signals of opposite phase must not be applied to the outputs at this time.

E1 OR E2 INITIATED WRITE CYCLE

tavav
A(ADDRESS) }{ } {
WAVETH > TEfHAX ———]
VIS (MUX CONTROL) ><
tVSVEH tE1HVSX
= 1
E7 (CHIP ENABLE) S E1LETH 7 /
- > tVSVEIL
e tavElL —>

W (WRITE ENABLE) \ /
DVEIH—] 1 tE1HDX

HIGH-Z

Q (DATAQUT)

MCM56824A » MOTOROLA FAST SRAM DATA
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DSPRAM Multiplexed Vector/Scalar Address Maps 8K x 24 DSPRAM Used in Typical Application

DSP56001 MCM56824A DSP56001 MCM56824A
po-023 K oo-029
A0-Af1 A0~ At A0- A1 A0-Al1
A12 RAMA12
MU
Xy X A2 A12) MEMORY
1 A15 V/S b MANAGEMENT
3 XV o xv ) PiNs
WR W
4K x24
| X OPERANDS
————— -
PROGRAM 8K x24
MEMORY “X" OPERANDS
HIGH
o~ OPEFANDS
PERAN
____________ -
FRGaAM PROGRAM
o MEMORY
VB =1 VB = 0
ORDERING INFORMATION

(Order by Full Part Number)

%fM 4 X X§
Motorola Memory Prefix Speed (20 = 20 ns, 25 = 25 ns, 35 = 35 ns)

Package (FN = PLCC)

Part Number

Full Part Numbers — MCM56824AFN20 MCM56824AFN25 MCM56824AFN35

MOTOROLA FAST SRAM DATA MCM56824A
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MOTOROLA

SEMICONDUCTOR 1

TECHNICAL DATA

Product Preview
DSPRAM™

8K x 24 Bit Fast Static RAM

The MCM56824AZP is a 196,608 bit static random access memory organized as
8,192 words of 24 bits, fabricated using Motorola’s high-performance silicon-gate
CMOS technology. The device integrates an 8K x 24 SRAM core with multiple chip
enable inputs, output enable, and an externally controlled single address pin multi-
plexer. These functions allow for direct connection to the Motorola DSP56001 Digital
Signal Processor and provide a very efficient means for implementation of a re-
duced parts count system requiring no additional interface logic.

The availability of multiple chip enable (ET and E2) and output enable (G) inputs
provides for greater system flexibility when multiple devices are used. With either
chip enable input unasserted, the device will enter standby mode, useful in low-
power applications. A single on-chip multiplexer selects A12 or X/Y as the highest
order address input depending upon the state of the V/S contro! input. This feature
allows one physical static RAM component to efficiently store program and vector or
scalar operands by dynamically re-partitioning the RAM array. Typical applications
will logically map vector operands into upper memory with scalar operands being
stored in lower memory. By connecting DSP56001 address A15 to the VECTOR/
SCALAR (V/S) MUX control pin, such partitioning can occur with no additional com-
ponents. This ailows efficient utilization of the RAM resource irrespective of operand
type. See application diagrams at the end of this document for additional
information.

Multiple power and ground pins have been utilized to minimize effects induced by
output noise.

The MCM56824AZP is available in a 9 x 10 grid, 86 bump surface mount
OMPAC.
¢ Single 5V +10% Power Supply
e Fast Access and Cycle Times: 20/25/35 ns Max
¢ Fully Static Read and Write Operations
* Equal Address and Chip Enable Access Times
+ Single Bit On-Chip Address Multiplexer
» Active High and Active Low Chip Enable Inputs
« Output Enable Controlled Three State Outputs
» High Board Density PLCC Package
¢ Low Power Standby Mode
¢ Fully TTL Compatible

DSPRAM is a trademark of Motorola, Inc.

MCM56824AZP

9 x 10 GRID
86 BUMP OMPAC
CASE 896A-01

PIN NAMES

AO-ATl ... Address inputs
A2 XN ... Multiptexed Address
VIS ... Address Multiplexer Control

....................... Write Enable
[ =+ Chip Enable
........ Output Enable
..... Data Input/Output
. +5V Power Supply
.............. Ground
.................... No Connection

For proper operation of the device, all Vgg
pins must be connected to ground.

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

MCM56824AZP
4-10
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VIEW OF PACKAGE BOTTOM
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BLOCK DIAGRAM

ViS
X7 : S A12
A2 0 ——Vce
A0 2T0 1 MUX D Vss
: MEMORY ARRAY
ROW H
A5 DECODER .
512 ROWS x
A10 [>— 384 COLUMNS
AN P
(X1} L
bao _?._ INPUT . R
: DATA : COLUMN /0 .
Q23 CONTROL
5 .
&2 COLUMN DECODER
_ (X 13
w a_)
G
4 AS A9
(LSB)
L sy
~
TRUTH TABLE
Supply 170
E1|E2| G W | Vs Mode Current | Status
H X X X X Not Selected IsB High-Z
X L X X X Not Selected IsB High-Z
L H H H X Output Disable lcc High-Z
L H L H H Read Using X/Y lcc | DataOut
L H L H L Read Using A12 Icc Data Out
L H X L H Write Using X/¥Y lcc Data In
L H X L L Wirite Using A12 lcc Data In
NOTE: X =don't care.
ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vgg =0 V)
Rating Symbol Value Unit This device contains circuitry to protect
against damage due to high static voltages
Power Supply Voltage Vee -0510+7.0 v or electric fields; however, itis advised that
Voltage Relati : . —0. V. 05 normal precautions be taken to avoid appli-
oExg:pt \e/;tge toVsg for Any Pin Vin: Vout 05toVee + v cation of any voltage higher than maximum
rated voltages to this high-impedance
Output Current (per l/0) lout +20 mA circuit.
i This CMOS memory circuit has been de-
Power Dissipation) Po 175 w signed to meet the dc and ac specifications
Temperature Under Bias Tbias -10to+85 °C shown in the tables, after thermal equi-
- S librium has been established. The circuitis
Operating Temperature TA Oto+70 ¢ assumed to be in a test socket or mounted
Storage Temperature Tstg -55t0+125 °C on a printed circuit board with at least 300
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ;ZT[:‘:ai n?;d transverse air flow  being
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.
MCM56824AZP MOTOROLA FAST SRAM DATA
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DC OPERATING CONDITIONS AND CHARACTERISTICS
(Ve =5.0V 110%, Ta =0 to + 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vgg = 0 V)

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vce 45 5.0 55 \
Input High Voltage Vi 22 - Vee +0.3 v
Input Low Voitage ViL -05" —_ 0.8 v
*Vi (min) =~ 3.0 V ac (pulse width < 20 ns)
DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vin =0 to Vco) Ikg(i) . +1.0 pA
Output Leakage Current (G = V|, ET = Vj4, E2 = Vj, Vout = 0 to Vo) Iikg(O) - £1.0 HA
AC Supply Current (G = Vi, ET = V||, E2 = V|, lout = 0 MA, Icca mA
All Other inputs 2 V)= 0.0 V and Vi 2 3.0 V) MCMS56824A-20 Cycle Time: 2 20 ns - 260
MCM56824A-25 Cycle Time: 225 ns - 220
MCM56824A-35 Cycle Time: 2 35 ns — 180
Standby Current (ET = V|, E2 = V|, All Inputs = Vj_or V}i) IsB1 —_ 15 mA
CMOS Standby Current (E1 2 Voo ~0.2V, E2<0.2 V, All Inputs 2Vgg - 0.2V or£0.2V) IsB2 — 10 mA
Output Low Voltage (IoL = + 8.0 mA) VoL - 0.4 \
Output High Voltage (IoH =~ 4.0 mA) ) VOH 24 —_
CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, TA = 25°C, Periodically Sampled Rather Than 100% Tested)
Parameter Symbol Typ Max Unit
Input Capacitance All Pins Except DQO — DQ23 Cin 4 6 pF
Input/Output Capacitance DQ0~-DQ23 | Cout 6 8 pF
AC TEST LOADS
+5V
480Q
QUTPUT:
5pF
®50 (INCLUDING
SCOPE AND JIG)
V=15V =
Figure 1A Figure 1B

NOTE: For information on output |-V characteristics, see Chapter 8, Section 1.

MOTOROLA FAST SRAM DATA MCM56824AZP




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 Reference Level ...............cooviint 15V
InputPulse Levels ...................... 0to3.0V Outputload ............ See Figure 1A Unless Otherwise Noted
InputRise/Fall Time ..........ooviiiiiiiiiiiiiniinenen 3ns
READ CYCLE TIMING (See Notes 1, 2, and 3)
Symbol MCM56824AZP-20 | MCM56824AZP-25 | MCM56824AZP-35
Parameter Stndard | Alternate Min Max Min Max Min Max Unit | Notes
Read Cycle Time tavav tRC 20 — 25 - 35 — ns
Address Access Time tavaQv tAA — 20 — 25 — 35 ns
MUX Control Valid to Output tysvav tAA —_ 20 —_ 25 . <) ns
Valid
Chip Enable to Output Valid tE1LQV tAC1 —_ 20 — 25 — 35 ns 4
tE2HQV | tacz
Output Enable to Output Valid tgLav toE — 8 — 10 —_ 15 ns
Qutput Active from Chip Enable | tg{LQX tcLz 2 —_ 2 —_ 0 - ns 4,5
tE2HQX
Output Active from Qutput tgLax toLz 0 — 0 — 0 — ns 5
Enable
Qutput Hold from Address taxax toH 4 — 5 — 5 — ns
Change
Qutput Hold from MUX Control | tysxax | tVSOH 4 — 5 — 5 . ns
Change
Chip Enable to Output High Z tE1HQZ tcHZ 0 10 0 15 0 15 ns 4,5
teaLaQz
Output Enable High to Output tGHQZ toHZ 0 8 0 15 0 15 ns 5
High 2
NOTES:

1. Aread cycle is defined by W high.

2. All read cycle timings are referenced from the last valid address or vector/scalar transition to the first address or vector/scalar transition.

3. Addresses valid prior to or coincident with ET going low or E2 going high.

4. ET in the timing diagrams represents both ET and E2 with ET asserted low and E2 asserted high.

5. 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, tg1HQZ Max is less than tg 1 qx min, te2| gz max is less than teaygx min, and tgHQZz Max is less than
tgLQX min for a given device and from device to device.

READ CYCLE

tavav

A(ADDRESS) >
V/5 (MUX CONTROL) *‘

7N

X

tavav ‘ taxax —r+—>|

I tvsvav VSXax |
ET (CHIP ENABLE) N(
E1LQv IEtHQZ ——>
GLav
G(OUTPUT ENABLE) 3(
taLax ) teHaz
a(araoun) —HGHZ i DATAVALID >”_'G"E
[e—— tE1LQX —>

MCM56824AZP MOTOROLA FAST SRAM DATA
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WRITE CYCLE TIMING (Write Enable Initiated, See Note 1)

Symbol MCM56824AZP-20 | MCM56824AZP-25 | MCM56824AZP-35
Parameter Standard | Alternate Min Max Min Max Min Max Unit | Notes
Write Cycle Time tavav twe 20 — 25 — 35 — ns
Address Setup Time tavwL tAs 0 — 0 - 0 —_ ns 2
MUX Control Setup Time tvSVWL tvss 0 — 0 —_ 0 -_ ns
Address Valid to End of Write tavwH taw 15 — 20 — 30 — ns
MUX Control Valid to End of tySVWH tysw 15 - 20 - 30 —_ ns
Write
Write Pulse Width tWLWH twp 15 — 15 - 20 - ns 3
Write Enable to Chip Enable tWLE1H tcw 15 — 15 - 20 — ns 3,4
Disable tWLE2L
Chip Enable to End of Write tE1LWH tcw 15 - 15 - 20 _ ns 3,4
tE2HWH
Data Valid to End of Write tDOVWH tow 8 — 10 — 15 — ns
Data Hold Time tWHDX tDH 0 — 0 — 0 - ns
Write Recovery Time tWHAX twR 0 — 0 — 0 — ns
MUX Control Recovery Time tWHVSX tysr 0 — 0 — 0 - ns
Write High to Qutput Low Z twHQX twLz 4 - 5 — 5 — ns
Write Low to Output High Z twLaz tWHZ 0 15 0 15 0 15 ns
NOTES: . _
1. A write cycle starts at the latest transition of E1 low, W low, or E2 high. A write cycle ends at the earliest transition of ET high, W high, or E2
low.

2. Write must be high for all address transitions.

3. 1t W goes low coincident with or prior to ET low or E2 high the outputs will remain in a high-impedance state.

4. ETin the timing diagrams represents both ET and E2 with ET asserted low and E2 asserted high.

5. During this time the output pins may be in the output state. Signals of opposite phase must not be applied to the outputs at this time.

6. Transition is measured + 500 mV from steady-state voltage with load of Figure 18. This parameter is sampled and not 100% tested. At any

given voltage and temperature, te1HQz max is less than tgq Qx min, teoLqz Max is less than teoHQx Min, and tgHQZ Max is less than
taLQx min for a given device and from device to device.

WE INITATED WRITE CYCLE
- tavav
A(ADDRESS) :>< }Q
1AVWH i IWHAX
V/5 (MUX CONTROL) >(
VSVWH tWHVSX
f E1LWH
ET (CHIP ENABLE) xk 7[
- tysywL WLWH
T (WRITE ENABLE) \ j[
[— tAVWL —ﬂ(
IDVWH —*= tWHDX
D (DATA IN) VALID DATA IN
|<—’—— wLaz |<— twHQX —
Q (DATA OUT) HIGH-Z HIGH-Z -
5 IWLEIH
MOTOROLA FAST SRAM DATA MCMS56824AZP
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WRITE CYCLE TIMING (Chip Enable Initiated, See Note 1)

Symbol MCM56824AZP-20 | MCM56824AZP-25 | MCM56824AZP-35
Parameter Standard | Alternate Min Max Min Max Min Max Unit | Notes
Write Cycle Time tAvav twc 20 - 25 —_ 35 — ns
Address Setup Time tAVE1IL tAs 0 — 0 — 0 —_ ns 2
tavezH
MUX Control Setup Time tySVE1L tvss 0 - 0 . 0 . ns 2
tvSVE2H
Address Valid to End of Write tAVE1H tsw 15 - 20 - 30 — ns 2
tAVERL
MUX Control Valid to End of tVSVE1H tvsw 15 — 20 _ 30 —_ ns 2
Wiite tvsVE2L
Chip Enable to End of Write tE1LE1H tcw 12 —_ 15 . 20 —_ ns 2,3
tE2HE2L
Data Valid to End of Write tDVE1H tow 8 — 10 — 15 —_ ns 2
tDVE2L
Data Hold Time tE1HDX toH 0 — 0 - 0 — ns 2,4
. tE2LDX
Wirite Recovery Time tE1HAX WR 0 — 0 - 0 — ns 2
tE2LAX
MUX Control Recovery Time tE1HVSX tvsR 4} . 0 - 0 . ns 2
tE2LVSX

NOTES:

1. A write cycle starts at the latest transition of ET low, W low, or E2 high. A write cycle ends at the earliest transition of ET high, W high, or

E2 low.

2 ﬁ_in the timing diagrams represents both | E7 and E2 with ET asserted low and E2 asserted high.
3. If W goes low coincident with or prior to E1 low or E2 high the outputs will remain in a high-impedance state.

4. During this time the output pins may be in the output state. Signals of opposite phase must not be applied to the outputs at this time.

ET OR E2 INITIATED WRITE CYCLE

tavay
A(ADDRESS) }L } {
tAVETH ! tE{HAX ———]
VIS (MUX CONTROL) (
VSVETH tE1HVSX
ET (CHIP ENABLE) SK EILEH . /

W (WRITE ENABLE) _\

tVSVEIL
r— tAVEIL —4

b

tovEtH— I— tE1HDX
S AN SRR MO CNOel

HIGH-Z

Q (DATA OUT)

MCM56824AZP
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DSPRAM Multiplexed Vector/Scalar Address Maps

DSPS6001 MCMS6824A
A0- At AQ- At
A12 RAM A12
e MUX
vis —T
aKx24
“X" OPERANDS -
—_p?oe_—_— 8K x 24
VEMGRY, “X" OPERANDS
HIGH
aKx24
“y" OPERANDS
PROGRAM
: PROGRAM
il MEMORY
VIS = Vi =0

8K x 24 DSPRAM Used in Typical Application

DSP56001 MCMS6824A
D0-D23 <:> D0-D23
A0-Att | A0-AN
A2 A2 MEMORY
Ms | ViS + MANAGEMENT
e v PINS
WR W

ORDERING INFORMATION
(Order by Full Part Number)

Motorola Memory Prefix JM . T xlx— Speed (20 = 20 ns, 25 = 25 ns, 35 = 35 ns)

Part Number -

Package (ZP = OMPAC)

Full Part Numbers — MCM56824AZP20 : MCM56824AZP25 MCM56824AZP35
MCMB56824AZP20R2  MCM56824AZP25R2 MCMB56824AZP35R2

MOTOROLA FAST SRAM DATA . MCM56824AZP
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MOTOROLA

SEMICONDUCTOR
TECHNICAL DATA

32K x 9 Bit Synchronous Dual I/O or
Separate I/O Fast Static RAM with
Parity Checker

The MCM62110 is a 294,912 bit synchronous static random access memory organized
as 32,768 words of 9 bits, fabricated using Motorola’s high-performance silicon-gate
CMOS technology. The device integrates a 32K x 9 SRAM core with advanced peripheral
circuitry consisting of address registers, two sets of input data registers, two sets of out-
put latches, active high and active low chip enables, and a parity checker. The RAM
checks odd parity during RAM read cycles. The data parity error (DPE) output is an open
drain type output which indicates the result of this check. This device has increased out-
put drive capability supported by multiple power pins. In addition, the output levels can be
either 3.3 V or 5 V TTL compatible by choice of the appropriate output bus power supply.

The device has both asynchronous and synchronous inputs. Asynchronous inputs

MCM62110

FN PACKAGE
PLASTIC
CASE 778

PIN ASSIGNMENT

ww O ww
ww OIO In.wv o
lwln.lw RzxPPi52322
[T Tt el sl Tem T el e Tenf et on fum]

include the processor output enable (POE), system output enable (SOE), and the

clock (K). /7 6 54 32 152515049 4847
The address (A0 — A14) and chip enable (ET and E2) inputs are synchronous ~ E2 [e * 46} PoOQP
and are registered on the falling edge of K. Write enable (W), processor input ET Qo 45 spap
enable (PIE) and system input enable (SIE) are registered on the rising edge = P07 g0 4] Vssq
of K. Writes to the RAM are self-timed. soar [ 11 43{] PDQG
All data inputs/outputs, PDQO — PDQ7, SDQO — SDQ7, PDQP, and SDaP  Vssa 12 42{] SDOG
have input data registers triggered by the rising edge of the clock. These pins PDQ5 E 13 :; % \Fl,ggg
also have three-state output latches which are transparent during the high level 5005 i I; s9f] 004
of the clock and latched during the low level of the clock. P%%% O1e 380 poQ2
This device has a special feature which allows data to be passed through the spa3 017 371} spQ2
RAM between the system and processor ports in either direction. This streaming v d1s 30 Vssq
is accomplished by latching in data from one port and asynchronously output Pg%? d1o 350 PDQO
enabling the other port. It is also possible to write to the RAM while streaming. spat [ 20 34f] sbQo
Additional power supply pins have been utilized for maximum performance. The 21 22 2324 2526 2728 29 30 31 3233

output buffer power (Vo) and ground pins (VSsQ) are electrically isolated from Vgg and =

Ve, and supply power and ground only to the output buffers. This allows connecting the
output buffers to 3.3 V instead of 5.0 V if desired. If 3.3 V output levels are chosen, the

output buffer impedance in the “high” state is approximately equal to the impedance in
the “low” state thereby allowing simplified transmission line terminations.

PIN NAMES

The MCM62110 is available in a 52-pin plastic leaded chip carrier (PLCC).

This device is ideally suited for pipelined systems and systems with multiple
data buses and multi-processing systems, where a local processor has a bus iso-
lated from a common system bus.

Address Inputs
... Clock Input
................. Write Enable
Active Low Chip Enable
Active High Chip Enable

4-18

* Single 5V £ 10% Power Supply Processor Input Enable
e Choice of 5V or 3.3 V + 10% Power Supplies for Output Level Compatibility N System Input Enable
* Fast Access and Cycle Times: 15/17/20 ns Max Processor Output Enable
o Self-Timed Write Cycles e System Output Enable
e Clock Controlled Output Latches | DPE.................. Data Parity Error
e Address, Chip Enable, and Data Input Registers [ FOMU=FOR/ L. Processor Data /O

........... Processor Data Parity
+ Common Data Inputs and Data Outputs | gpd6 'spa7 .. System Data 110
e Dual /O for Separate Processorand MemoryBuses | SpQP ............. System Data Parity
o Separate Output Enable Controlled Three-State Outputs e +5V Power Supply
* QOdd Parity Checker During Reads Veca - - Output Buffer Power Supply
e Open Drain Output on Data Parity Error (DPE) Allowing Wire-ORing of Outputs Output Buffer Ground
« High Output Drive Capability: 85 pF/Output at Rated Access Time | /92 "rrrreeeeerrreeommet s Ground
» High Board Density 52 Lead PLCC Package All power supply and ground pins must be
* Active High and Low Chip Enables for Easy Memory Depth Expansion connected for proper operation of the device.
« Canbe used as Separate I/0 x9 Vce 2 Veeq atall times including power up.

MCMé62110 MOTOROLA FAST SRAM DATA



BLOCK DIAGRAM

B?E PDQO - PDQ7, PDQP POE
DATA
K REGISTER 9
l * DATA DATA
1——
PARITY REGISTER LATCH
CHECK A
AC - A14 ——> — .
o
. £
WRITE |
32K x 9 ARRAY  |g—] /
- g DRIVER |« S 8
w
-
@ y
8 > —> <J 1
o SENSE DATA DATA
AMPLIFIER LATCH REGISTER
W—3 A
ET —¥] i I
E2 —»f 9 A
PIE —> M
SE—>_| $DQO - SDQ7, SDQP SOE
FUNCTIONAL TRUTH TABLE (See Notes 1 and 2)
Memory Subsystem PDQO - PDQ7, S$DQO - SDQ7,
W | PIE | SIE | POE | SOE | Mode Cycle PDQP Output SDQP Output DPE Notes
1 1 1 0 1 Read Processor Read Data Out High-Z Parity Out 3,4
1 1 1 1 0 Read Copy Back High-Z Data Out Parity Out 3,4
1 1 1 0 0 Read Dual Bus Read Data Out Data Out Parity Out 3,4
1 X X 1 1 Read NOP High-Z High-Z 1
X V] 0 X X N/A NOP High-Z High-Z 1 2,5
0 0 1 1 1 Write Processor Write Hit Data In High-Z 1 2,6
0 1 0 1 1 Write Allocate High-Z Dataln 1 2
0 0 1 1 0 Write Write Through Data In Stream Data 1 2,7
0 1 0 (] 1 Write Allocate With Stream Stream Data Data In 1 2,7
1 0 1 1 0 N/A Cache Inhibit Write Data In Stream Data 1 2,7
1 1 0 0 1 N/A Cache Inhibit Read Stream Data DataIn 1 2,7
0 1 1 X X N/A NOP High-Z High-Z 1 5
X 0 1 0 0 N/A Invalid Data In Stream 1 2,8
X 0 1 0 1 N/A Invalid Data In High-Z 1 2,8
X 1 0 0 0 N/A Invalid Stream Data In 1 2,8
X 1 0 1 0 N/A Invalid High-Z Data In 1 2,8
NOTES:

-

. A‘0" represents an input voltage < V|_and a ‘1’ represents an input voltage 2 V|H. All inputs must satisfy the specified setup and hold times
for the falling or rising edge of K. Some entries in this truth table represent latched values. This table assumes that the chip is selected (i.e.,
ET=0and E2=1)and Vo currentis equal to . If thisis nottrue, the chip will be in standby mode, the Vo current will equal Isg 1 or g2
DPE will default to 1 and all RAM outputs will be in High-Z. Other possible combinations of control inputs not covered by this note or the table
above are not supported and the RAM's behavior is not specified.

If either IE signal is sampled low on the rising edge of clock, the corresponding OE is a don't care, and the corresponding outputs are High-Z.
A read cycle is defined as a cycle where data is driven on the internal data bus by the RAM.

DPE is registered on the rising edge of K at the beginning of the following clock cycle

No RAM cycle is performed.

. Awrite cycle is defined as a cycle where data s driven onto the internal data bus through one of the data I/0O ports (PDQ0 - PDQ7 and PDQP
or SDQO — SDQ7 and SPDAQY}, and written into the RAM.

Data is driven on the internal data bus by one 1/O port through its data input register and latched into the data output latch of the other I/O
port.

. Data contention will occur.

LY

©
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PARITY CHECKER

Parity Scheme DPE
E= Vi andlor E2 =V 1
RAMP = RAMO & RAM1 & . . . © RAM7 1
RAMP # RAM0 @ RAM1 @ . .. ® RAM7 0

NOTE: RAMP, RAMO, RAMT . . . , refer to the datathatis present on the RAMs internal bus,
not necessarily data that resides in the RAM array. DPE is always delayed one
clock, and is registered on the rising edge of K at the beginning of the following clock
cycle (see AC CHARACTERISTICS).

ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vgs = Vgsq=0V)

Rating Symbol Value Unit ) This de\{ice contains circuitry‘to protgct the
inputs against damage due to high static volt-
Power Supply Vee -05t0+7.0 v ages or electric fields; however, it is advised
: that normal precautions be taken to avoid
Voltage Relative to V. for An Vin. Vi -0.5t0V, 05| Vv o g N
PingExcept Vee a,%S\l/\éscsg Y in- Yout ccr application of any voltage' hlg.her .than maxi-
mum rated voltages to this high-impedance
Output Current (per /O) lout +20 mA circuit.
P This CMOS memory circuit has been
Power Dissipation Pp 12 w designed to meet the dc and ac specifications
Temperature Under Blas Toias -10to + 85 °C shown in the tables, after therma! equilibrium
- has been established.
Operating Temperature Ta 010 +70 °C This device contains circuitry that will
Storage Temperature Tstg —~55t0+125 °C gg;“e’?u‘["“’ output devices are in High-Z at
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.
MCM62110 MOTOROLA FAST SRAM DATA
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DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =5.0V£10%, Vocq =5.0 Vor 3.3V +10%, TA =0 to + 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vgg = Vggsq =0 V)

Parameter Symbol Min Max Unit
Supply Voltage (Operating Voltage Range) vce 4.5 5.5 \
Output Buffer Supply Voltage (5.0 V TTL Compatible) Vecea 45 5.5 v
(3.3 V 50 Q Compatible) 3.0 3.6
Input High Voltage VIH 22 Vce +03
Input Low Voltage ViL -0.5* 0.8

*V|L {min) = - 3.0 V ac (pulse width < 20 ns)

DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vi = 0 to Vo) hkg(1) _ +1.0 [T
Output Leakage Current (POE, SOE = Vi) 'Ikg(O) —_ +1.0 RA
AC Supply Current (All Inputs = V|_or V|4,V|L=0.0Vand V|4 23.0V, IccA mA
loyut = 0 MA, Cycle Time > txHKH min) MCM62110-15: tkHKH = 15 ns - 190
MCM62110-17: tkHKH =17 ns — 190
MCM62110-20: tkHKH = 20 ns - 190
TTL Standby Current (Vgc = Max, ET = V|qorE2=V)}) 1sB1 — 40 mA
CMOS Standby Current (Vgg = Max, f = 0 MHz, ET = Vi or E2 = V), IsB2 — 30 mA
VinsVgg+02Vorz2Vgc-02V)
Output Low Voltage (IoL = + 8.0 mA, DPE: IgL = + 23.0 mA) VoL = 0.4
Output High Voltage (IoH = — 4.0 mA) VoH 24 .

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

Parameter Symbol Typ Max Unit
Input Capacitance (All Pins Except 1/0s) Cin 2 3 pF
Input/Output Capacitance (PDQ0 — PDQ7, SDQO - SDQ7, PDQP, SDQP) Cout 6 7 pF
Data Parity Error Output Capacitance (DPE) Cout(DPE) 6 7 pF
AC SPEC LOADS
- +5V +5V
480 Q 200Q
ole] DPE
5pF
2650 (INCLUDING 50 pF
SCOPE AND JIG) I
v =15V o —
Figure 1A Figure 1B Figure 1C

NOTE: For information on output I-V characteristics, see Chapter 8, Section 1.

MOTOROLA FAST SRAM DATA MCM62110
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Veec=5.0V+10%, VccQ=5.0Vor3.3V10%, TA =0 to + 70°C, Unless Otherwise Noted)

Input Timing Measurement Reference Level ............... 1.5V Output Measurement TimingLevel ..................c.... 1.5V
InputPulselevels .........cocovviiiiiiiiiiiiineann 0to 3.0V OutputLoad ............ See Figure 1A Unless Otherwise Noted
Input Rise/Fall Time .......c..vvvviiineiininnnenenreanes 3ns
READ CYCLE (See Note 1)
MCM62110-15 | MCM62110-17 | MCM62110-20
Parameter Symbol Min Max Min Max Min Max | Unit | Notes
Read Cycle Time Clock High to Clock High tKHKH 15 — 17 —_ 20 — ns 1,2
Clock Low Pulse Width tKLKH 5 — 5 —_ 5 - ns
Clock High Pulse Width tKHKL 7 - 7 —_ 7 —_ ns
Clock High to DPE Valid tKHDPEV — 7 — 8 - 10 ns 5
Clock High to Qutput Valid tkHav — 7 — 75 _ 10 ns 4,3
Clock (K) High to Output Low Z After Write tKHOX1 8 —_ 8 - 8 - ns
Output Hold from Clock High tKHQX2 5 - 5 — 5 - ns 4,6
Clock High to Q High-Z (ET or E2 = False) tkHQZ — 8 — 9 — 10 ns 6
Setup TImes: A tAVKL 25 —_ 25 -_ 2.5 — ns
W[ twHKH
E1,E2| tevkL
PIE | tPIEHKH
SIE | tSIEHKH
POE | tpOEVKH 7
SOE | tSOEVKH 7
Hold Times: A tKLAX 2 — 2 —_ 2 — ns
_ W[ tHwx
1, E2 tKLEX
PIE | tKHPIEX
SIE | tKHSIEX
POE | tKHPOEX 7
SOE | tKHSOEX 7
Output Enable High to Q High-Z tPOEHQZ 0 8 0 9 0 9 ns 6
tSOEHQZ
Output Hold from Output Enable High tPOEHQX 5 — 5 — 5 — ns 6
tSOEHQX
Output Enable Low to Q Active tPOELQX (4] — 0 - 0 — ns 6
tSOELQX
Output Enable Low to Output Valid tPOELQV - 5 — 6 - 8 ns
tsoELQv
NOTES:

1. Aread is defined by W high for the setup and hold times.

. All read cycle timing is referenced from K, SOE, or POE.

. Access time is controlled by tkLqv if the clock low pulse width is less than (tkt qy-tkHQV); otherwise it is controlled by KHQV.

. K must be at a high level for outputs to transition.

. DPE is valid exactly one clock cycle after the output data is valid.

. Transition is measured + 500 mV from steady-state voitage with output load of Figure 1B. This parameter is sampled and not 100% tested.
Atany given voltage and temperature, tkHQz is less than tkHQx, tPOEHQZ is less than tpogLQX for a given device, and tsoEHQZ is less
than tgoEL QX for a given device.

. These read cycle timings are used to guarantee proper parity operation only.

O hON

~
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READ CYCLE (See Notes)

{———tgHKH ——>
[ IKLKH 21— IKHKL>]

K I
KLAX —>] —
[T tAVKL

na-n1s JOOK_on QOO0 X0 2+ XXX
& AXX00 AXXCHN AN

[ IEVKL

e OF | X000
tKHPIEX—>|  |*—
—>| I~ tPIEHKH

at

R |\

KHSIEX™]  [*—
=

[~ ISIEHKH
s QOO0 | 000K | XK
lKHﬂx’ '*%KH \-

TR | R | XXX |\

€—POEVKH
r€—KHPOEX
POE

tPOELQV T > "
tPOELOX T POEHAZ

OE |<-—'POEHox
|
1SOELQY
PDQO - PDQ7, PDQP —(XX} an
—tkHaz ——> %lm«zxx

tKHQV
IKHDPEV — le—tHaxe
DPE X DPE-2 DPEN-1 X DPEn )
NOTES:

1. DPE is valid exactly one clock cycle after the output data is valid.

o
mi

A
Y

$DQ0 - SDQ7, SDAP
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WRITE CYCLE (See Note 1)

MCM62110-15 | MCM62110-17 | MCM62110-20
Parameter Symbol Min Max Min Max Min Max | Unit | Notes
Write Cycle Times tKHKH 15 —_ 17 _ 20 — ns 1,2
Clock Low Pulse Width tKLKH 5 - 5 —_ 5 —_ ns
Clock High Pulse Width tKHKL 7 . 7 ol 7 — ns
Clock High to Output High-Z (W = Vj_and tkHQZ — 8 — 9 — 10 ns | 3,4
SIE=PIE = V|H) ’
Setup Times: A tAVKL 25 -_ 25 _ 2.5 — ns
_ W twikH
E1,E2]  tevkL
PIE | tplEVKH
SIE | tSIEVKH
SDQO - SDQ7, SDQP, PDQO - PDQ7, PDQP tDVKH
Hold Times: A tKLAX 2 - 2 - 2 — ns
_ Wi tkHwx
Et, E2 tKLEX
PIE | tKHPIEX
SIE | tKHSIEX
S§DQO - SDQ7, SDQP, PDQO - PDQ7, PDAQP tKHDX
Wiite with Streaming (PTE = SOE = V)_or tkHQV — 7 — 75 — 8 ns 5
SIE=POE=V|)
Clock High to Output Valid
Output Enable High to Q High-Z tPOEHQZ 0 8 0 9 0 9 ns 6
tsOEHQZ
Output Hold from Output Enable High tPOEHQX 5 —_ 5 - 5 — ns
tSOEHQX
Output Enable Low to Q Active tPOELQX 0 — 0 - 0 — ns 6
1SOELQX
Output Enable Low to Output Valid tPOELQV — 5 — 6 — 8 ns
tSOELQV

NOTES:

1. A write is performed with W = V., ET = V|, E2 = V| for the specified setup and hold times and either PIE = V)_or SIE = V). lfboth PIE =

V| and SIE = V_or PIE = Vi and SIE = V|, then this is treated like a NOP and no write is performed.

2. All write cycle timings are referenced from K. '

3. Kmust be at a high level for the outputs to transition.

4. Transition is measured + 500 mV from steady-state voltage with output load of Figure 1B. This parameter is sampled and not 100% tested.
At any given voltage and temperature, tkpQz is less than tkQx for a given device.
A write with streaming is defined as a write cycle which writes data from one data bus to the array and outputs the same data onto the other
data bus.
Transition is measured + 500 mV from steady-state voltage with output ioad of Figure 1B. This parameter is sampled and not 100% tested.
Atany given voltage and temperature, tkHQZ is less than tkHQX, tPOEHQZ is less than tpOELQX for a given device, and tSOEHQZ is less
than tsQELQX for a given device.

o

o
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WRITE THROUGH — READ — WRITE (See Note)

| €———tKHKH ————>
[ tKLKH —><—tKHKL—>]

‘ |

tKLAX ] S gl
—> [« lAVKL

AO-At4 XXX_A" ’A’A“A’A‘ An+1 01010 X‘X’M(‘Xﬁl‘b
AN/ /NN

KLEXT—>  [€ I I

o
Z

¥ ZZZ IK:;'Q;S;/_ZK wytplmm \XX_ZL
e lKHS];iS”<;i/i)E V/KH//Q( < 3;\Q_S-I\E.:\I.l::I\SX\\\\ /
- "”{ <g_‘SIEVKH {—» X""'KHSIEX \-

N |7 TR |/

FOE /
OE f N 7
POEHQZ

SOE

N tPOEHQX
tDVKH—] €
DVKH tSOEHQZ—> tKHDX >

KHpX > [ ! s "OEH‘;Z_
POELQVT i
'soeLQY —tSOEHAX ]
PDQO-PDQO7,POQP  Qn-1 xg>6n AQ@QQ Dn+2
KHav —> <—tPOELOX
V\\/ \/ Qn
s000- 007, soap ——YOOCK an- X XK srrcaueny
KHDPEV
BFE X DPEn-2 DPEn-1 )’ X

NOTE: DPE is valid exactly one clock cycle after the output data is written.
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STREAM CYCLE (See Note 1)

MCM62110-15 | MCM62110-17 | MCM62110-20

Parameter Symbol Min Max Min Max Min Max | Unit | Notes
Stream Cycle Time tKHKH 15 —_ 17 —_ 20 — ns 1,2
Clock Low Pulse Width tKLKH 5 —_ 5 — 5 . ns
Clock High Pulse Width tKHKL 7 — 7 — 7 — ns
Stream Access Time tkHQV —_ 7 —_ 75 - 8 ns
Setup Times: A tAVKL 25 — 25 — 25 — ns
— Wi WHKH
E1, E2 tEVKL
PEE | tpIEVKH
SEE | tSIEVKH
SDQO - SDQ7, SDQP, PDQO ~ PDQ7, PDQP tDVKH
Hold Times: A tKLAX 2 — 2 - 2 - ns
_ Wi tkHwx
E1, E2 tKLEX
PIE | tKHPIEX
SIE | tkHSIEX
SDQO - SDQ7, SDQP, PDQO - PDQ7, PDQP tKHDX
Output Enable High to Q High-Z tPOEHQZ 0 8 0 9 0 9 ns 3
tSOEHQZ
Output Enable Low to Q Active tPOELQX 0 - 0 - 0 — ns 3
tsoELax
Output Enable Low to Qutput Valid tPOELQV - 5 . 6 — 8 ns
tSOELQV

NOTES: '
1. A stream cycle is defined as a cycle where data is passed from one data bus to the other data bus.
2. All stream cycle timing is referenced from K.
3. Transition is measured + 500 mV from steady-state voltage with output load of Figure 1B. This parameter is sampled and not 100% tested.
At any given voltage and temperature, tpOEHQZ is less than tpogLQX, tSOEHQZ is less than tsoELQX, and tkHQz is less than tkHax
for a given device.
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STREAM CYCLE (See Note)

€ tKHKH ———>
= IKLKH —tt—IKHKL —>]

‘ LI

KLAX —> [—
—> 1 tAVKL

sa-ata JOOK_ 0 K0000 e X000 2 XXXXKR)

7 Xy | X000 AN AKX

=

= X RO KXY XXX
tKHEE —’4—:EEVKH

ROV | XY\

N

KHSIEX T [
/
~»>

[ 1SIEVKH

TAXXXON | XXX\

€ tKHWX

WHKH—> [

" X000 | YRR | R\
- \

tPOEHQZ >
SoE K—} 1
OVKH T [ — tox S?E—"EZ)-—(KHQV
PDQO-PDQ7,PDQP  Qn-1 )—( Dn Qn-+ 1 (STREAMED)
IKHQV
SDQ0 - SDQ7, SDOP an-1 STREMMED M
tKHDPEV

DPE x DPEn-2 DPEn-1 y

NOTE: DPE is valid exactly one clock cycle after the output data is valid.

ORDERING INFORMATION
(Order by Full Part Number)

s e s s G
Motorola Memory Prefix Speed (15 = 15 ns, 17 = 17 ns, 20 = 20 ns)

Package (FN = PLCC)

Part Number

Full Part Numbers — MCM62110FN15 MCM62110FN17 MCMB2110FN20
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MOTOROLA
m SEMICONDUCTOR

TECHNICAL DATA
Product Preview
Synchronous Line Buffer:
8K X 8 Bit Fast Static Dual
% J PACKAGE
Ported Memory N oo
With IEEE Standard 1149.1 Test Access CASES108
Port and Boundary-Scan (JTAG)
The MCM62X308 is a synchronous, dual ported memory organized as 8,192 PIN ASSIGNMENT
words of 8 bits each, fabricated using Motorola’s double-metal, double-poly, 0.65 pm
CMOS process. Itis intended for high speed video or other applications which pro- p7lf1e 28 a7
cess data on a line-by-line basis. Through the use of a single clock and port control pslf 2 27 D ae
inputs, separate read and write data ports provide simultaneous access to a com-
mon memory array. Simultaneous read/write access to the same address location 0sQ s 2 1105
is also allowed, with old data being read followed by a write of the new data. This p4ll 4 25 J o4
allows multiple devices to be cascaded with the output of one directly driving the 03l 5 2403
input of another. In this configuration the data stream can be tapped at strategic in-
terconnect points to perform various digital filtering functions. o2l 6 23 fla2
Since there are no external address inputs, separate internal Read and Write pill 7 2 [ a1
Address Counters are provided as a means of indexing the memory array. These
counters are preloaded and then selectively incremented or decremented by assert- ool s 21 oo
ing Read Enable (RE) and Write Enable(WE) inputs, allowing cycle to cycle control. vppl 9 20 [ vsg
The address counters can be reloaded back to their initial values through the use 0 10 ik
of the Read Reload (RR) and Write Reload (WR) control inputs. These inputs initiate
the transfer of Address Reload Register values into the Address Counters which in- Well 18 I RE
dex the memory array. When an address counter reaches 0000 (on down count) or wal 12 17 @R
FFFF (on up count), it will roll over on the next count. The TDI input is used to write
the Reload Registers using special Test Access Port instructions. il 13 16 [ 10O
The Address Counters are 16 bits long, and only 13 of the 16 bits are required to Tck [ 14 15 1 T™MS
indexthe 8K deep memory array. The remaining three bits are used for depth expan-
sion. These three bits are compared to the lower three bits in the control register and
as long as they are equal that port will remain active. If the bits do not compare the
port will become inactive, however the counter will continue to count on the rising PIN NAMES
edge of K as long as the port enable signal (RE or WE) is asserted. The TDI input
is used to write the Contro! Register using special Test Access Portinstructions. | K.........oooooiin Clock Input
The Output Enable Input can be programmed to be either synchronous or asynch- e Write Enable Input
ronous through the Control Register. Write Address Reload Input
The MCM62X308 is available in a 28 pin SOJ package. RE ...ooviiiiiiiint, .Read Enable Input
¢ 8K x 8 Fast Access Static Memory Array Read Address Reload Input
« Single 5V Power Supply —MCM62X308-15-5:£5% |G e Output Enable Input
MCM62X308-17:+10% | BO=D7. it Data Inputs
» Synchronous, Simultaneous Read/Write Memory Access [ QO-W7iinn Data Outputs
e 50 MHz Maximum Clock Cycle Time, < 15 ns Read Access IRSARRAEAREELEE LR Test Clock Input
¢ Single Clock Operation e Test Mode Select
¢ Separate Read/Write Address Counters with Reload Control | [P -eeememereeeeeiennns Test Data Input
o Separate Up/Down Counter Control for Both Read and Write | JF= romremereseeemeneees Test Data Output
¢ Programmable Output Enable Control (Synchronous or Asynchronous) +5V Power Supply
¢ Cascadable I/O Inteface V8BS s Ground
« |EEE Standard 1149.1 Test Port (JTAG)
¢ Expand ID Register for Depth Expansion
¢ High Board Density SOJ Package
.

Fully TTL Compatible

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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BLOCK DIAGRAM

WR ———————"1 WRITE RELOAD REGISTER
=iy
) /16 UP/DOWN AND CLEAR/RELOAD CONTROL
P !
WE WRITE COUNTER ,/3 EXPID| CONTROLREGISTER
A3
t0— o
D1 o] -r—%—’ a
o
D2 wems] g g --%—— Q2
n T AT s RS
=
D4 > & > H Q4
z &
D5 =] = o -—%—P Q5
06— T
D7 —» '3—’ Q7
K -~
Y. b
' 13 [ ExPD
COMPARE ,
RE READ COUNTER 4
3
je— TMS
f UP/DOWN AND CLEAR/RELOAD CONTROL
— y ) TESTACCESS [+ TCK
PORT j—e- TDO
R READ RELOAD REGISTER <+— TOI
G
TRUTH TABLE (X = Don't Care)
Supply Q-7
WE | WR RE RR G Match EXP ID (Read/Write) Mode (Read/Write) Current | Status
X L X L L Match Read/Match Write Reload, Read/Reload, Write Disable lcc Data Out
H H H H L Match Read/Match Write Count then Read/Write then Count lcc Data Out
L H L H L Match Read/Match Write Read Count Disable/Write Disable Icc Data Qut
H H H H H Match Read/Match Write Count, Read/Count, Write lcc High-Z
H H H H X No Match Read/Match Write Count, No Read/Count, No Write IsB High-Z
H H L H X No Match Read/Match Write Count, No Read/Count, Write IsB High-Z
MOTOROLA FAST SRAM DATA MCM62X308
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MAXIMUM RATINGS* (Voltages Referenced to Vgg = 0)

Rating Symbol Value Unit This device contains circuitry to protect the

inputs against damage due to high static volt-

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

" y — that normal precautions be taken to avoid

Voltage Relative to Vss Vin- Vout | ~051oVpp+08 | V application of any voltage higher than maxi-

Output Current (per I/O) lout + 20 mA mum rated voltages to this high-impedance

Power Dissipation Pp 1.0 w cireuit.

Temperature Under Bias Tbias -10to + 85 °C
Operating Temperature TA 0to+70 °C
Storage Temperature Tstg -55t0+125 °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 CHARACTERISITICS
(TA = 0 to 70 °C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vgg =0 V)

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) MCM62X308-15-5 | Vpp 4.75 5.0 5.25 \
MCM62X308-17 4.50 5.0 5.50
Input High Voltage VIH 22 - Vpp +0.3 V'
Input Low Voltage ViL -0.5* - 0.8 v

*V)L (min) == 3.0 V ac (pulse width < 20 ns)

DC CHARACTERISTICS AND SUPPLY CURRENTS

Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vin = 0 to Vpp) likg(l) — +1.0 nA
Output Leakage Current (G = V|, Vout = 0 to Vpp) likg(O) — +1.0 uA
AC Supply Current (G = V|H, loyt = 0 mA, All Inputs > Vi =0.0 Vand V| > 3.0, Icca mA
Cycle Time = 20 ns) — 150
AC Standby Current (When Expand ID Bits Do Not Match the Read Address Counter, IsB mA
Cycle Time = 20 ns) — 100
Output Low Voltage (lop = + 4.0 mA) VoL — 0.4
Output High Voltage (o4 =— 4.0 mA) VOH 2.4 — v
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 Cin 4 6 pF
Output Capacitance (Q0 - Q7, TDO) Cout 6 8 pF
MCM62X308 MOTOROLA FAST SRAM DATA
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(TA = 0to + 70°C, Unless Otherwise Noted)

InputPulseLevels .........cooviiiiiiiiiiinnnnensn. Oto3.0V Output Timing Reference Level ...........c.cvevvnenan.n 15V
Input Rise/FallTime ................... ...3ns OutputLoad ............. Terminated 50 Ohm Transmission Line
Input Timing Measurement Reference Level ............... 15V
READ/WRITE CYCLE TIMING
Symbol MCM62X308-15-5 MCM62X308-17
Parameter Std Alt Min Max Min Max Unit | Notes
Cycle Time tKHKH tcyc 20 — 22 _— ns
Clock High Time tKHKL tcKH 8 — 9 - ns
Clock Low Time tKLKH oKL 8 - 9 _ ns
Clock High to Output Valid tKHQV tcp 5 15 5 17 ns
Clock High to Output High-Z tKHQZ tcz 5 15 5 15 ns 1
Output Enable Low to Output Valid tGLav toLv 3 10 3 10 ns 2,4
Output Enable High to Output High-Z tGHQZ toHZ 0 5 0 5 ns 2,8,4
Setup Times: RE | tREVKH ts 2 — 2 — ns 5
WE | tWEVKH
WR | twRVKH
G| tavkH 6
RR | tRRVKH 3 — 3 — 5
Datain | tpvykH 1 — 1 — 5
Hold Times: RE | tKHREX tH 2 —_ 2 - ns 5
WE | tKHWEX
RR | tKHRRX
WR [ tkHWRX
G| tkHeX 6
Datain | tkHDX

NOTES:

1. The outputs High-Z from a clock high edge when the upper three bits of the Read Address Counter do not match the 3 ID Expansion bits.

2. Gis adon't care when the three ID expansion bits do not match the upper three bits of the Read Address Counter.

3. tgLQV and tgHQZ only apply when G is programmed as Asynchronous. (See TAP LDCONT instruction).

4. Transition is measured £ 500 mV from steady-state voltage. This parameter is sampled and not 100% tested. At any given voltage and
temperature, tgHQZz max is less than tg) qv min for a given device and from device to device.

5. This is a synchronous device. All inputs must meet the specified setup and hold times for ALL rising edges of Clock except for G when it is
programmed to be asynchronous.

6. tgvKH and tkHgx only apply when G is programmed as synchronous.

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

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

OUTPUT—1 dress setup time is shown as a minimum

- < SpF since the system must supply at least that

- (50 ¢ (INCLUDING much time (even though most devices do not

1% SCOPE AND JIG) requireit). On the 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.

RL=50Q
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READ/WRITE CYCLE TIMING DIAGRAM
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AC OPERATING CONDITIONS AND CHARACTERISTICS
FOR THE TEST ACCESS PORT (IEEE 1149.1)
(TA = 0 to + 70°C, Unless Otherwise Noted)

InputPulse Levels ..........cooviviviiiiiiiiniinnnes 0to3.0V Output Timing Reference Level .......................... 15V
INpUt Rise/Fall TIMe ......viitineierennennennnennnnns 3ns Outputload ......c.ovvvvveriuennn. 50 Ohm Transmission Line
Input Timing Measurement Reference Level ............... 15V
TAP CONTROLLER TIMING
MCM62X308-15-5 MCM62X308-17
Parameter Symbol Min Max Min Max Unit | Notes

Cycle Time tcyc 30 — 30 —_ ns

Clock High Time tCKH 12 — 12 —_ ns

Clock Low Time toKL 12 — 12 — ns

Clock Low to Output Valid ta 5 9 5 9 ns

Clock Low to Qutput High-Z tckz 0 9 0 9 ns 1

Clock Low to Output Active tokx 0 9 0 9 ns 2,3

Setup Time, Test Mode Select ts 2 — 2 — ns

Setup Time, Test Data In tsp 2 — 2 - ns

Hold Time, Test Mode Select tH 2 — 2 — ns

Hold Time, Test Data In : tHD 2 — 2 — ns

NOTES:
1. Test Data Out will High-Z from a clock low edge depending on the current state of the TAP state machine.
2. Test Data Out is active only in the SHIFT-IR and SHIFT-DR state of the TAP state machine.
3. Transition is measured + 500 mV from steady-state voltage. This parameter is sampled and not 100% tested.

TAP CONTROLLER TIMING DIAGRAM

L— lcyc—>l<- QCKH-blq- thL—DJ
TEST CLOCK
Look i{ % II( 5! !{ W
. | I
]l ot SR S S BN
TEST MODE SELECT to-»d i 1 f T t
(TMS) | | | | | | |
| | I | | |
TEST DATAIN ! ! ! 1?0 ' ! I +
(Tol) | ! 0™ | } l
| | I | | |
| - | | | |
tA | | re-lckz-» KX ~—fe——
TEST DATA OUT X L ' N
(TDO) 7 X
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PIN DESCRIPTIONS

K — CLOCK INPUT

System clock input pin accepting a minimum 8 ns clock high
or clock low pulse at a minimum 20 ns clock cycle. All other
synchronous inputs excluding the Test Access Port are cap-
tured on the rising edge of this signal.

WE — WRITE ENABLE INPUT

Write Enable is captured on K leading edge. When asserted
this causes the input data DO — D7 to be written into the RAM
address controlled by the Write Address Counter and incre-
ments the counter for the next write.

RE — READ ENABLE INPUT

Read Enableis captured on K leading edge. When asserted
this causes a RAM read access from address controlled by the
Read Address Counter to be inserted in the output register Q0
- Q7 and increments the counter for the next read operation.

WR — WRITE RELOAD INPUT

Write Reload is captured on K leading edge. When asserted
this causes the Write Address Counter to be initialized to the
contents of the Write Reload Register or “cleared” as specified
by Control Register bit 3. See Control Register Bit 4 for
“cleared” description.

RR — READ RELOAD INPUT

Read Reload is captured on K leading edge. When asserted
this causes the Read Address Counter to be initialized to the
contents of the Read Reload Register or “cleared” as specified
by Control Register bit 5. See Control Register Bit 6 for
“cleared” description.

G — OUTPUT ENABLE INPUT

When asserted low causes the outputs Q0 — Q7 to become
active and when deasserted high causes them to High-Z. This
pin can be either synchronous with K leading edge or asynch-
ronous as specified by Control Register Bit 7.

DO - D7 — DATA INPUTS

The levels on these pins is captured on the K leading edge.
The value captured will be written into the RAM if WE is also

asserted and the Expand ID bits match the upper three bits of
the Write Address Counter.

Q0 - Q7 — DATA OUTPUTS

Data outputs are available from the Read Output Register
< 15 ns from the rising edge of K when RE or RR is asserted.
Outputs are disabled when the upper three bits of the Read
Address Counter do not match the three Expand ID bits of the
Control Register. G will also control the disabling of the outputs
either synchronously or asynchronously. See G description.

TEST ACCESS PORT PIN DESCRIPTIONS

The Test Access Port conforms with the IEEE Standard
1149.1. Itis also used to load device specific registers used to
configure the MCM62X308.

TCK — TEST CLOCK INPUT

Samples and clocks all TAP events. All inputs are captured
on TCK rising edge and all outputs propagate from TCK falling
edge. It also can take the place of K in device operation in cer-
tain test conditions.

TMS — TEST MODE SELECT INPUT

Sampled on the rising edge of TCK. Determines the move-
ment through the TAP state machine (Figure 2). This circuit is
designed in such a way that an undriven input will produce a
response identical to the application of a logic 1.

TDI — TEST DATA IN INPUT

Sampled on the rising edge of TCK. This is the input side of
the serial register placed between TDI and TDO. The register
placed between TDI and TDOis determined by the state of the
TAP state machine and what instruction is active in the TAP
instruction register. This circuit is designed in such a way that
an undriven input will produce a response identical to the ap-
plication of a logic 1.

TDO — TEST DATA OUT OUTPUT

" Output thatis active depending on the state of the TAP state
machine. Output changes off the trailing edge of TCK. This is
the output side of the serial register placed between TDI and
TDO.

MCM62X308
4-34

MOTOROLA FAST SRAM DATA



TEST-LOGIC
RESET

RUN-TEST/
IDLE

SELECT
DR-SCAN

SELECT
IR-SCAN
0

NOTE: The value adjacent to each state transition represents the signal present at TMS at the rising edge of TCK.

Figure 2. TAP Controller State Diagram
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TEST ACCESS PORT DESCRIPTIONS

INSTRUCTION SET

A four pin IEEE Standard 1149.1 Test Port (JTAG) is inclu-
ded on this device. There are two classes of instructions; stan-
dard instructions as defined in the IEEE 1149.1 standard and
device specific, or public, instructions that are used to control
the functionality of the device. When the TAP (Test Access
Port) controller is in the Shift-IR state the Instruction Register
is placed between TDI and TDO. in this state the desired
instruction would be serially loaded through the TDI input
(while 0101 will be shifted out of TDO). The TAP instruction set
for this device is listed in Table 1.

TAP STANDARD INSTRUCTION SET

NOTE: The descriptions in this section are not intended to
be used without the supporting IEEE 1149.1-1993 Standard.

SAMPLE/PRELOAD TAP INSTRUCTION

The SAMPLE/PRELOAD TAP instuction is used to allow
scanning of the boudary-scan register without causing inter-
ference to the normal operation of the chip logic. The 21 bit
boundary scan register contains bits for all device signal and
clock pins and associated control signals (Table 2). This regis-
ter is accessible when the SAMPLE/PRELOAD TAP instruc-
tion is loaded into the TAP instruction register in the Shift-IR
state. When the TAP controller is then moved to the Shift-DR
state, the boundary scan register is placed between TDI and
TDO. This scan register can then be used prior to the EXTEST
instruction to preload the output pins with desired values so
that these pins will drive the desired state when the EXTEST
instruction is loaded. See the EXTEST instruction explanation
below. It could also be used prior to the INTEST instruction to
preload values into the input pins. As data is written into TDI,
data also streams out of TDO which can be used to pre-sam-
plethe inputs and outputs. SAMPLE/PRELOAD would also be
used prior to the CLAMP instruction to preload the values on
the output pins that will be driven out when the CLAMP instruc-
tion is loaded.

Table 2 shows the boundary-scan bit definitions. The first
column defines the bit's ordinal position in the boundary-scan
register. The shift register bit nearest TDO (i.e., first to be
shifted out) is defined as bit 0; the last bit to be shifted is 21.
The second column is the pin name and the third columnis the
pin type.

EXTEST TAP INSTRUCTION

The EXTEST instruction is intended to be used in conjunc-
tion with the SAMPLE/PRELOAD instruction to assist in test-
ing board level connectivity. Normally, the SAMPLE/PRE-
LOAD instruction would be usedto preload all output pins (i.e.,
QO - Q7). The EXTEST instruction would then be loaded.
During EXTEST the boundary-scan register is placed be-
tween TDI and TDO in the Shift-DR state of the TAP controller
(Table 2). Once the EXTEST instruction is loaded, the TAP
controller would then be moved to the Run-TesVidle state. In
this state one cycle of TCK would cause the preloaded data
on the ouput pins to be driven while the values on the input pins
would be sampled (Q0— Q7 will be active only if G is preloaded
with a zero). Note that TCK, not the Clock pin, K, is used as
the clock input while K is only sampled during EXTEST. After
one clock cycle of TCK, the TAP controller would then be
moved to the Shift-DR state where the sampled values would
be shifted out of TDO (and new values would be shifted in
TDI). These values would normally be compared to expected
values to test for board connectivity.

THE INTEST TAP INSTRUCTION

The INTEST instruction is intended to be used to assist in
testing internal device functionality. When the INTEST instruc-
tion is loaded the boundary-scan register is placed between
TDi and TDO in the Shift-DR state of the TAP controller (Table
2). While in the Shift-DR state, all input pins would be pre-
loaded via the boundary scan register to set up the desired
mode (i.e., read, write, reload, etc.). The TAP controller would
then be moved to the Run-Test/Idle state. in this state one or
more cycles of TCK would cause the preloaded data in the
boundary-scan register to be driven while the values of
QO - Q7 would be sampled (Q0 - Q7 will be active only if G
is preloaded with a zero, however the values of Q0 — Q7 will

Table 1. TAP Instruction Set

Code
Instruction (Binary) Description

Standard Instructions:

BYPASS i Bypass Instruction

INTEST 0111 Intest Instruction

SAMPLE/PRELOAD 1100 Sample and/or Preload Instruction

EXTEST 0000 Extest Instruction

HIGHZ 1010 High-Z all Output pins while bypass reg. is between TDI and TDO

CLAMP 1001 Clamp Output pins while bypass reg. is between TDI and TDO
Device Specific (Public) Instructions:

LDRREG 0001 Load Read Address Reload Register

LDWREG 0100 Load Write Address Reload Register

LDBREG 0101 Load both Address Reload Registers (Write then Read)

LDCONT 0010 Load Control Register

RDCOUNT 1000 Read the values of the Read and Write Address Counters

EZWRITE 0011 Serial Write (using Write Address Counter)

EZREAD 0110 Serial Read (using Read Address Counter)

EZREADZ 1110 Serial Read, outputs High-Z

*Default state at power-up.
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be sampled regardless of G). Only one action will be per-
formed in the Run-TesvIdle state no matter how many clock
cycles are input. Note that TCK, not the Clock pin(K), is used
as the clock input while K is ignored during INTEST. After one
or more clock cycles of TCK, the TAP controller would then be
moved to the Shift-DR state where the sampled values would
be shifted out of TDO (and new values would be shifted in
TDI). These values would normally be compared to expected
values to test for device functionality.

Since device functionality can only be verified through sam-
pling the outputs of the device, the most likely use of INTEST
would be to first load up the boundary-scan register for a Write
Reload and execute the reload in the Run-Test/Idle state.
Then a write of the first address would be performed again
using the boundary scan register to load up the input registers
and executing the write in the Run-Test/Idle state. Lastly, a
Read Reload would be executed in the same manner so that
the data that had just been written in the first address would
be read from the memory array and written into the output reg-
isters which would then be shifted out of TDO in the Shift-DR
state.

CLAMP TAP INSTRUCTION

The CLAMP instruction is provided to allow the state of the
signals driven from the output pins to be determined from the
boundary-scan register while the bypass register is selected
as the serial path between TD! and TDO. The signals driven
from the output pins will not change while the CLAMP instruc-
tion is selected. EXTEST could also be used for this purpose
but CLAMP shortens the board scan path by inserting only the
bypass register between TDI and TDO. To use CLAMP, the
SAMPLE/PRELOAD instruction would be used first to scan in
the values to be driven on the output pins when the CLAMP
instruction is active. Q0 — Q7 will be active only if G is pre-
loaded with a zero.

HIGH-Z TAP INSTRUCTION

The High-Z instruction is provided to allow all the outputs to
be placed in an inactive drive state (High-2). During the High-Z
instruction the bypass register is connected between TDI and
TDO.

BYPASS TAP INSTRUCTION

The Bypass instruction is the default instruction loaded in at
power up. This instruction will place a single shift register be-
tween TDI and TDO during the Shift-DR state of the TAP con-
troller. This allows the board level scan path to be shortened
to facilitate testing of other devices in the scan path.

Table 2. Sample/Preload Boundary Scan
Register Bit Definitions

Bit Number Pin Name Pin Type
0 RR Input
1 RE Input
2 G Input
3 Qo Output
4 Q1 Output
5 Q2 Output
6 Q3 Output
7 Q4 Output
8 Qs QOutput
9 Q6 Output
10 Q7 Output
1 D7 Input
12 D6 Input
13 D5 Input
14 D4 Input
15 D3 Input
16 D2 Input
17 D1 Input
18 DO Input
19 K Input
20 WE Input
21 WR Input

NOTE: Kis a sample-only scan bit. Itcannotbe pre-
loaded for control purposes.
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DEVICE SPECIFIC (PUBLIC) INSTRUCTIONS

LDCONT INSTRUCTION

The Control Register is an eight bit register that contains the
control bits for the Address Registers and Counters and the
Qutput Enable pin. When the LDCONT TAP instruction is
loaded into the Instruction Register, the Control Register is
placed between TDl and TDO when the TAP controllerisinthe
Shift-DR state (Table 10). The power-up/preload state and
function of the Control bits are found in Table 3.

The Expand ID bits provide system depth expansion. These
three bits are compared to the upper three bits in the address
counters. As long as the three Expand-1D bits match the three
upper bits in the address counters the port will stay active. If
they do not match, the port will deactivate (i.e., outputs will
High-Z or write will be disabled); however, the counters will
continue counting as long as RE and WE remain asserted
(i.e., high) at the rising edge of Clock.

The Reload Control bits (3 and 5) are used to control either
reloading the Read and Write Address Counters from the
Reload Registers or clearing the counter when RR or WR is
asserted. If these bits are set low the counters they control will
be cleared to all zeroes if the appropriate reload signal (RR or
WR) isasserted and any value in the Reload Register is ig-
nored. This means that if the initial address value desired is
address 0000 (or FFFF when counting down) then there is no
need to load the Address Reload Registers using the
LDRREG, LDWREG, or the LDBREG instructions in the fol-
lowing description. If these bits are set high the counters are
loaded up with the values in the Reload Registers when the
appropriate reload signal (RR or WR) is asserted.

The Up/Down count bits (4 and 6) determine the direction
in which the respective Address Counter will count; if the bit
is set low the counter will count up and if set high the counter
will count down. If the counters are set to count down and the
Reload control is set to the clear counter mode, then the initial
value in the counters will be FFFF. To ensure that the counter
will function properly, a reload (using RR or WR) is required
after the count direction is switched.

The Output Enable control bit (7) determines the function-
ality of the Output Enable pin, G. When the bit is low, G func-
tions asynchronously. When set high, G functions synchro-
nously and must meet the specified setup and hold times to
the Clock K.

The Control Register will also be preloaded. When the
instruction 0010 (LDCONT) is in the Instruction Register and
the controller is in the Capture-DR state the above preload
values (all zeroes) will be loaded into the Control Register. All
zeroes will also be loaded in the Control Register at power-up.

While new values are shifted in from TD! in the Shift-DR
state, all zeroes will be output on TDO for the first eight bits.

LDRREG, LDWREG, AND LDBREG TAP INSTRUCTIONS

There are three instructions that may be used to load the 16
bit address reload registers: LDRREG (Load Read Address
Reload Register), LDWREG (Load Write Address Reload
Register), and LDBREG (Load both Address Reload Regis-
ters, Write followed by Read). Figure 3 illustrates how the Re-
load registers are placed between TDI and TDO. Tables 7, 8,
and 9 describe each register. These instructions would be
used only if the user needed to load the Reload Registers with
anon-zero value. If the Address Counters are to always be re-
set to zeroes (or all 1s if counting down) then only the Control
Register need be loaded to affect a reset of the counters.

The TAP controller has been set up to make it easier for the
user to serially load the Reload Registers. When the TAP con-
troller is clocked into the Capture-IR state (see state diagram)
the instruction for loading both registers (0101) will be pre-
loaded into the shift register. This allows the user to go directly
to the Update-IR instead of having to serially shift this instruc-
tionin through the TDI port. Once the load instruction has been
entered the user can then clock over to the Capture-DR state
where the value for the reload register(s) is serially loaded
(see Figure 3).

RDCOUNT TAP INSTRUCTION

The RDCOUNT scan register is accessible after the
RDCOUNT instruction is loadedinto the TAP instruction regis-
ter in the Shift-IR state and the TAP controller is then moved
to the Shift-DR state. This scan register can then be used to
shift out the values of the Read and Write Address Counters
The RDCOUNT scan-register is a sample only register and
can not be used to load values into the counters. See Table 4.

EZWRITE TAP INSTRUCTION AND SCAN PATH

The EZWRITE TAP instruction is provided to allow the user
to more easily and quickly write a large number of bytes to the
device serially through the TDI port. EZWRITE shortens the
scan path for a serial write to just the 8 bit Data in register (see
Table 5).

The most likely use of this instruction is as follows: the user
would first load the Control Register using the LDCONT
instruction. This would initialize the Expand ID bits and the
Write Counter. The Write Reload Register will need to be

Table 3. Control Register Bit Description

Bit Power Up and

No. Preload State Function

0-2 000 Expand ID bits for comparison with the upper 3 bits of the Read and Write Address counters
3 0 Reload Control of Write Address Counter (0 = clear counter, 1 = reload)
4 0 Up/Down count bit for Write Address Counter (0 = count up, 1 = count down)
5 0 Reload Control of Read Address Counter (0 = clear counter, 1 = reload)
6 0 Up/Down count bit for Read Address Counter (0 = count up, 1 = count down)
7 0 G Control (0 = asynchronous, 1 = synchronous)
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loaded using the LDWREG instruction if a non-zero starting
address is desired. If 0000 was the first desired count, setting
up the Control Register to “clear” the Write counter is all that
is required (Bit 3 set to zero). A reload cycle using SAMPLE/
PRELOAD (WR preloaded low) and INTEST would also have
to be run in order to initialize the counter. While still in the
INTEST instruction at the Shift-DR state, the proper values of
WE and WR would then need to be preloaded for proper op-
eration of EZWRITE (WE high and WR high). After all this ini-
tializing is done, the EZWRITE instruction would be loaded
into the TAP instruction register in the Shift-IR state. Whenthe
TAP controller is then moved to the Shift-DR state the EZWRI-
TE scan path would be inserted between TDI and TDO. This
scan path is composed of the 8 bit Data In register (see Table
5). The 8 bits to be written into the first address would be
scanned in (sampled values from the Data In pins would be
streaming out of TDO at the same time), then the TAP control-
ler would be moved to the Run-Test/Idle state where one cycle
of TCK would write the 8 bits into the address and increment
the counter. The TAP controller would then move back to the
Shift-DR state so that the next byte to be written can be serially
loaded and the process would be repeated until all desired
bytes were written. During EZWRITE the Q0 — Q7 pins will be
in a High-Z state.

EZREAD TAP INSTRUCTION AND SCAN PATH

The EZREAD TAP instruction is provided to allow the user
to more easily and quickly read a large number of bytes from
the device serially through the TDO port. EZREAD shortens
the scan path for a serial read to just the 8 bit Data Out register
(see Table 6).

To serially read the device the following would occur: initial-
ization would be much like EZWRITE exceptthatthe Read Ad-
dress Counter should be reladed with the count BEFORE the
first one desired. So, if the first read needed to be address
0000 (and the counteris counting up), the Read Reload Regis-
ter would have to be preloaded with FFFF using the LDRREG
instruction. Again, SAMPLE/PRELOAD and INTEST instruc-
tions would need to be run to perform a reload cycle followed

by another Boundary-scan that set RE and RR high in antici-
pation of the EZREAD instruction. Also, WE should be set low
to prevent any unintended writes while reading. After this ini-
tializing, the EZREAD instruction would be loaded into the
TAP instruction register in the Shift-IR state. The TAP control-
ler would move to the Run-Tesvldle state where one cycle of
TCK would increment the counter, read the 8 bits from that ad-
dress, and load them into the Data Output register. The TAP
controller would then move to the Shift-DR state and the EZ-
READ scan path would be inserted between TD! and TDO.
This scan path is composed of the 8 bit Data Out register (see
Table 6). In the Shift-DR state the Data Out register would be
serially scanned out of the TDO port. This sequence through
the TAP state machine would then be repeated until all desired
bytes were read. EZREAD keeps the Q0 — Q7 pins active (if
G is preloaded low) to allow parallel reading of the data out if
desired.

EZREADZ TAP INSTRUCTION AND SCAN PATH

The EZREADZ TAP instruction behaves exactly like the
EZREAD instruction except that the all outputs are held in a
High-Z mode once the instruction is loaded.

DISABLING THE TEST ACCESS PORT AND
BOUNDARY SCAN

Itis possible to use this device without utilizing the four pins
used for the IEEE 1149.1 Test Access Port. To circuit disable
the TAP controller without interfering with normal operation of
the device TCK must be tied to Vgg to preclude midlevel in-
puts. Although TDI and TMS is designed in such a way that an
undriven input will produce a response identical to the appli-
cation of alogic 1, it is still advisable to tie these inputs to Vpp
through a 1 k resistor. TDO should remain unconnected.

With the four Test Access Port pins disabled, the device can
only be used in its default power-up state. Atpower up, the de-
vice is configured to count up starting at address 0, the reload
pins (RR and WR) will clear the counters, the Expand ID bits
are setto 000, and the Output Enable pin (G) is configured as
an asynchronous input.
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Table 4. RDCOUNT Scan Register Bit Definitions : Table 5. EZWRITE Scan Path Bit Definitions

Bit Bit/Pin Bit/Pin Bit Pin Pin
Number Name* Type Number Name Type
0 RACO Input 0 D7 Input
1 RAC1 Input 1 D6 Input
2 RAC2 " Input 2 DS Input
3 RAC3 Input 8 D4 Input
- 4 D3 Input
4 RAC4 Input
5 D2 Input
5 RAC5 Input
6 D1 Input
Al
6 RAC6 Input 7 Do nput
7 RAC7 Input
8 RAC8 Input Table 6. EZREAD and EZREADZ Scan
Path Bit Definitions
9 RAC9 Input
Bit Bit/Pin Bit/Pin
10 RAC10 Input Number Name Type
1 RAC11 Input 0 Qo Output
12 RAC12 Input 1 (3] Output
13 RAC13# Input 2 Q2 Output
14 RAC14# Input 3 Q3 Output
15 RAC15# Input 4 Q4 Output
16 WACO Input 5 as Output
6 Output
17 WACH Input 6 a uipy
7 Q7 Output
18 WAC2 Input
19 WAC3 Input Table 7. LDRREG Scan Path Bit Definitions
20 WAC4 Input Bit Bit/Pin Bit/Pin
Number Name* Type
21 WAC5 Input
1] RRRO Register bit
22 WAC6 Input
1 RRR1 Register bit
23 WAC7?7 Input - "
2 RRR2 Register bit
2 WACS nput 3 RRA3 Register bit
25 WAC9 Input 4 RRR4 Register bit
%6 WAC10 Input 5 RRRS Register bit
27 WACT1 Input 6 RRR6 Register bit
28 WAC12 Input 7 RRR7 Register bit
29 WAC13# Input 8 RRR8 Register bit
30 WAC14# Input 9 RRR9 Register bit
31 WAC15# Input 10 RRR10 Register bit
11 RRR11 Register bit
* RAC = Read Address Counter ) "
WAC = Write Address Counter 12 RRR12 Register bit
# These register bits are compared to the three 13 RRR13 Register bit
Expand ID bits in t.he Control Bsglster. (EX0 - ?). 14 RRR14 Register bit
Only when there is a match is the read or write
allowed to occur. 15 RRR15 Register bit
NOTE: Bit 0 closest to TDO. " RAR = Read Reload Register
MCM62X308 MOTOROLA FAST SRAM DATA
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Table 8. LDBREG Scan Path Bit Definitions Table 9. LDWREG Scan Path Bit Definitions

Bit Bit/Pin Bit/Pin Bit Bit/Pin Bit/Pin
Number Name* Type Number Name* Type
0 RRRO Register bit 0 WRRO Register bit
1 RRR1 Register bit 1 WRR1 Register bit
2 RRR2 Register bit 2 WRR2 Register bit
3 RRR3 Register bit 3 WRR3 Register bit
4 RRR4 Register bit 4 WRR4 Register bit
5 RRR5 Register bit 5 WRR5 Register bit
6 RRR6 Register bit 6 WRR6 Register bit
7 RRR7 Register bit 7 WRR7 Register bit
8 RRR8 Register bit 8 WRR8 Register bit
9 RRRg Register bit 9 WRR9 Register bit
10 RRR10 Register bit 10 WRR10 Register bit
1 RRR11 Register bit 1 WRR11 Register bit
12 RRR12 Register bit 12 WRR12 Register bit
13 RRR13 Register bit 13 WRR13 Register bit
14 RRR14 Register bit 14 WRR14 Register bit
15 RRR15 Register bit 15 WRR15 Register bit
16 WRRO Register bit * WRR = Write Reload Register
7 WRR1 | Register bi Table 10. LDCONT Scan Path Bit Definitions
18 WRR2 Register bit Bit BivPin BitPin
19 WRR3 Register bit Number Name Type
20 WRR4 Register bit 0 EX0 Register bit
21 WRR5 Register bit 1 EX1 Register bit
22 WRR6 Register bit 2 EX2 Register bit
23 WRR7 Register bit 3 WCC Register bit
24 WRR8 Register bit 4 ubw Register bit
25 WRR9 Register bit 5 RCC Register bit
26 WRR10 Register bit 6 UDR Register bit
27 WRR11 Register bit 7 G CONT Register bit
28 WRR12 Register bit
29 WRR13 Register bit
30 WRR14 Register bit
31 WRR15 Register bit

* RRR = Read Reload Register
WRR = Write Reload Register
NOTE: Bit 0 closest to TDO.

MOTOROLA FAST SRAM DATA MCM62X308
4-41



LDRREG LDBREG
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A
READ RELOAD REGISTER
1 LDCONT
B
Tol—4—»{ WAITE RELOAD REGISTER | o) 1 )
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SHIFT CONTROL
SHIFT CONTROL 0
o cowtRoLReGiSTER | |
58) 0sB)

SHIFT CONTROL

THE LEFT MOST CONTROL SIGNAL ENTERING THE MUX FROM THE TOP(1) SELECTS THE UPPER MOST INPUT
ON THE LEFT SIDE OF THE MUX(A). THE RIGHT MOST CONTROL SIGNAL SELECTS THE BOTTOM MOST INPUT.

Figure 3. Register Load Paths

HIGH-Z, BYPASS,
CLAMP
EZWRITE

_I WRITE ADD. COUNTER I_I READ ADD. COUNTER |_
MSB LSB [ MsB LsB

SAMPLE/PRELOAD,

EXTEST, INTEST

RDCOUNT
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4 TDO
. ll BYPASS REG ll r
THE LEFT MOST CONTROL SIGNAL ENTERING THE MUX FROM THE TOP(1) SELECTS THE UPPER MOST INPUT
ON THE LEFTSIDE OF THE MUX(A). THE RIGHT MOST CONTROL SIGNAL SELECTS THE BOTTOM MOST INPUT.
Figure 4. Boundary Scan Paths
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APPLICATIONS

SCANLINE SCANLINE SCANLINE SCANLINE
TAPN TAP N-1 TAP N-2 TAPN-3
07 Q7 o—{ D7 Q7 07 Q7
D6 Qs D6 Q6 D6 Q6
D5 Q5 D5 Q5 D5 Qs
D4 Q4 D4 Q4 D4 Q4
D3 Q3 D3 Q3 D3 Q3
D2 Q2 D2 Q2 D2 Q2
D1 Q1 D1 Qt D1 Qi
VIDEO INPUT - o 0o a® B ® VIDEO OUTPUT
WE RE WE RE WE RE
WR RR WR AR WR RR —_‘
— K G —] K G K [<]
TDI TDO TCK TMS TDI_TDO TCK TMS TDI TDO TCK TMS
SCAN INPUT J l J I SCAN OUTPUT
SCAN CLOCK
SCAN STATE
SYSTEM CLOCK
LINE SYNC
PIXEL ENABLE
Figure 5. Multi-Stage 8-Bit Video Scanline Delay (8192 Pixels Maximum)
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D7 Qa7
SCANLINE TAP N-4
D6 Q6
D5 Q5
} SCANLINE TAP N-3
D4 Q4
D3 Q3
SCANLINE TAP N-2
—1 D2 Q2
VIDEQ INPUT b1 at
} SCANLINE TAP N-1
Do Qo
WE RE
WR RRF—
—] K G
TOI TDO TCK TMS
SCAN INPUT SCAN QUTPUT
SCAN CLOCK
SCAN STATE
SYSTEM CLOCK
LINE SYNC
PIXEL ENABLE
Figure 6. Multi-Stage 2-Bit Video Scanline Delay (8192 Pixels Maximum)
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SCANLINE TAP N-16

D7 Q7
SCANLINE TAP N-15
D6 Q6
SCANLINE TAP N-14
DS Q5
SCANLINE TAP N-13
D4 Q4
SCANLINE TAP N-12
D3 Q3
SCANLINE TAP N-11
D2 Q2
SCANLINE TAP N-10
D1 [o}]
00 ® SCANLINE TAP N-9
WE RE
WR RR
K G
TDI TDO TCK TMS
I SCAN QUTPUT
I
SCANLINE TAP N-8
D7 Q7
SCANLINE TAP N-7
D6 Q6
SCANLINE TAP N-6
D5 Q5
SCANLINE TAP N-5
D4 Q4
SCANLINE TAP N-4
D3 Q3
SCANLINE TAP N-3
D2 Q2
SCANLINE TAP N-2
3] Q1
VIDEQ INPUT SCANLINE TAP N-1
Do Qo
WE RE
WR RR
K G
TD! TDO TCK TMS
SCAN INPUT 1 [
SCAN CLOCK
SCAN STATE
SYSTEM CLOCK
LINE SYNC
PIXEL ENABLE
Figure 7. Multi-Stage 1-Bit Video Scanline Delay (8192 Pixels Maximum)
MOTOROLA FAST SRAM DATA MCM62X308

4-45



07 Q7

] Q6
D5 Qs
D4 Q4
D3 Q3
D2 Q2
D1 Q1
Do Qo
WE RE
WR AR
K G
TDI_TDO TCK TMS
SCAN OUTPUT
DATA OUTPUT
D7 Q7
D6 Q6
D5 Qs
D4 Q4
D3 Q3
D2 Q2
D1 Qt
DATA INPUT 00 o
WE RE
WR AR
—1 K G
TDI TDO TCK TMS
SCAN INPUT
SCAN CLOCK
SCAN STATE
SYSTEM CLOCK
WRITE ENABLE
READ ENABLE
PING/PONG SELECT
o
Figure 8. “Ping-Pong” Synchronizing Buffer (8192 Pixels Maximum)
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ANALOG VIDEO ANALOG TO DIGITAL SI(I))F;F(;ECTED
—_— DIGITAL
CONVERTER MULTIPLIER .
SAMPLE
D=1
o7 Q7
D6 Q6
D5 Q5
D4 4
D3 Q3
02 Q2
D1 Qt
Do Qo
WE RE
WR RR
— K G
TDI TDO TCK TMS
SCAN OUTPUT
D=0
D7 Q7
D6 Q6
D5 Qs
D4 Q4
D3 Q3
D2 Q2
D1 Qi
Do Qo
WE RE
WR RR
— K G
TDI_TDO TCK TMS
SCAN INPUT
SCAN CLOCK
SCAN STATE
SYSTEM CLOCK
LINE SYNC
PIXEL ENABLE

Figure 9. CCD Gain Correction, Buffer Written From Scan Input (16384 Pixels Maximum)
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CORRECTED
ANALOGVIDED | Méﬁé%i: ° DIGITAL VIDEO
CONVERTER MULTIPLIER
SAMPLE

D7 a7

D6 Q6

D5 Qs

D4 Q4

D3 Q3

D2 Q2

D1 (o]

Do Q

WE RE

WR RR

— K G

TD! TDO TCK TMS
SCAN INPUT | L SCAN OUTPUT
SCAN CLOCK
SCAN STATE
SYSTEM CLOCK
LINE SYNC
PIXEL ENABLE

Figure 10. CCD Gain Correction, Buffer Written From Scan Input (8192 Pixels Maximum)

ORDERING INFORMATION
(Order by Full Part Number)

Motorola Memory Prefix ——Ms‘-M l ﬁx— Speed (15-6=15ns, 17 =17 ns)

Part Number Package (J = SOJ)

Full Part Numbers — MCM62X308J15-5 ~ MCM62X308J17
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MOTOROLA

SEMICONDUCTOR
TECHNICAL DATA

Product Preview
Synchronous Line Buffer:
8K X 8 Bit Fast Static Dual

Ported Memory
With IEEE Standard 1149.1 Test Access
Port and Boundary-Scan (JTAG)

The MCM62Y308 is a synchronous, dual ported memory organized as 8,192
words of 8 bits each, fabricated using Motorola’s double-metal, double-poly, 0.65 pm
CMOS process. It is intended for high speed video or other applications which pro-
cess data on a line-by-line basis. Through the use of a single clock and port control
inputs, separate read and write data ports provide simultaneous access to a com-
mon memory array. Simultaneous read/write access to the same address location
is also allowed, with old data being read followed by a write of the new data. This
allows multiple devices to be cascaded with the output of one directly driving the
input of another. In this configuration the data stream can be tapped at strategic
interconnect points to perform various digital filtering functions.
Since there are no external address inputs, separate internal Read and Write Ad-
dress Counters are provided as a means of indexing the memory array. These
counters are preloaded and then selectively incremented or decremented by assert-
ing Read Enable (RE) and Write Enable(WE) inputs, allowing cycle to cycle control.
The address counters can be reloaded back to their initial values through the use
ofthe Read Reload (RR) and Write Reload (WR) control inputs. These inputs initiate
the transfer of Address Reload Register values into the Address Counters which
index the memory array. When an address counter reaches 0000 (on down count)
or FFFF (on up count), it will roll over on the next count. The roll over condition will
cause the Roll-Over Flag (WRF or RRF) to assert high. The Roll-Over Flag outputs
are cleared when their associated Roll-Over Reset pinis asserted low. The TDl input
is used to write the Reload Registers using special Test Access Port instructions.
The Address Counters are 16 bits long, and only 13 of the 16 bits are required to
index the 8K deep memory array. The remaining three bits are used for depth expan-
sion. These three bits are compared to the lower three bits in the control register and
as long as they are equal that port will remain active. If the bits do not compare the
port will become inactive, however the counter will continue to count on the rising
edge of K as long as the port enable signal (RE or WE) is asserted. The TDI input
is used to write the Control Register using special Test Access Port instructions.
The Output Enable Input can be programmed to be either synchronous orasynch-
ronous through the Control Register.
The MCM62Y308 is available in a 32 pin SOJ package.

8K x 8 Fast Access Static Memory Array

Single 5 V Power Supply —MCM62Y308-15-5: + 5%

MCM62Y308-17: = 10%

Synchronous, Simultaneous Read/Write Memory Access

50 MHz Maximum Clock Cycle Time, < 15 ns Read Access
Single Clock Operation

Separate Read/Write Address Counters with Reload Control
Separate Up/Down Counter Control for Both Read and Write
Separate Roll-Over Flag Outputs for Read and Write
Programmable Output Enable Control (Synchronous or Asynchronous)
Cascadable I/O Interface

IEEE Standard 1149.1 Test Port (JTAG)

Expand ID Register for Depth Expansion

High Board Density SOJ Package

MCM62Y308

J PACKAGE
32 300 MIL. SOJ
CASE 857

PIN ASSIGNMENT

WRR [ 1@ 32 [I WRF
p7(2 stpar
D63 30 J a6
Ds[}4 2900
D4l s 28 [l o4
D30 6 7flas
p2()7 26 [1 @2
DIf]s 2 [lat
Dofl9 24 1 Qo
vpp [ 10 23 {1 Vsg
K( 213G
WE ] 12 21 [I RE
WR [ 13 20 JRR
oI 0 14 19 1 T0O
TCK [ 15 18 1 TMS
RRR ] 16 17 (I RRF
PIN NAMES
Ko Clock Input
E e Wirite Enable Input
WR . Write Address Reload Input

RE .. .Read Enable Input
Read Address Reload Input
. Read Roll-Over Flag Output

WRF ........... Write Roll-Over Flag Output
RRR............ Read Roll-Over Reset Input
WRR ... .. Write Roll-Over Reset Input
[ Output Enable Input
DO~D7 it Data Inputs
Qo -Q7 Data Outputs
TCK o Test Clock Input
TMS o Test Mode Select

Test Data Input
TDO v Test Data Output
VDD vevvvrrniinneainnn +5 V Power Supply
VGBS it Ground

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

—— e
WR WRITE RELOAD REGISTER
—
& Iy UP/DOWN AND CLEAR/RELOAD CONTROL
_‘ 116 r
WE WRITE COUNTER /’3 EXPID CONTROL REGISTER
//1 3 '——
o —] L
D1 —> iﬁ—- al
D2— 5 -ﬁ—» @
] B
—_— @ Y s H
ps o 7 8K x8 STATIC A 8
D4 - ; MEMORY ARRAY s H E -Q4
% l«—9 [
ps—sf Z 3 H 2—— as
[
D6 —> -ﬁ—— 06
o7 -3—— a7
K
/. b
1 41 EXP.ID
COMPARE
RE READ COUNTER ~
3
e TMS
f UP/DOWN AND CLEAR/RELOAD CONTROL
1 A TESTACCESS [*— TCK
PORT —s- TDO
AR ———————————|  READ RELOAD REGISTER — Toi
G
TRUTH TABLE (X = Don't Care)
Supply Qo-7
WE | WR | RE | RR G Match EXP ID (Read/Write) Mode (Read/Write) Current | Status
X L X L L Match Read/Match Write Reload, Read/Reload, Write Disable Icc Data Out
H H H H L Match Read/Match Write Count then Read/Write then Count lcc Data Out
L H L H L Match Read/Match Write Read Count Disable/Write Disable Icc Data Out
H H H H H Match Read/Match Write Count, Read/Count, Write lcc High-Z
H H H H X No Match Read/Match Write Count, No Read/Count, No Write IsB High-Z
H H L H X No Match Read/Match Write Count, No Read/Count, Write IsB High-Z
MCM62Y308 MOTOROLA FAST SRAM DATA
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MAXIMUM RATINGS* (Voltages Referenced to Vgg = 0)

This device contains circuitry to protect the

Rating Symbol Value Unit ’ | ¢
inputs against damage due to high static volt-
Power Supply Voltage VbD -051t0+7.0 \ ages or electric fields; however, it is advised
" y — that normal precautions be taken to avoid
Voltage Relative to Vss Vin Vout 05toVpp+08 | V application of any voltage higher than maxi-
Qutput Current (per I/O) lout + 20 mA mum rated voltages to this high-impedance
Power Dissipation Po 1.0 w cirauit.
Temperature Under Bias Tbias -10to+85 °C
Operating Temperature TA 0to+70 °C
Storage Temperature Tstg ~-5510+125 °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 CHARACTERISITICS
(TA = 0to 70 °C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vgg = 0 V)

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) MCM62Y308-15-5 | Vpp 475 5.0 5.25 \
MCM62Y308-17 4.50 5.0 5.50
Input High Voltage VIH 22 . Vpp +0.3 \
Input Low Voltage ViL -0.5" - 0.8 \

*V|L (min) = - 3.0 V ac (pulse width < 20 ns)

DC CHARACTERISTICS AND SUPPLY CURRENTS

Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vin = 0 to Vpp) ) likg(l) —_ +1.0 HA
Output Leakage Current (G = V|, Vout = 0 to Vpp) Ilkg(O) — +1.0 pA
AC Supply Current (G = V|H, lout= 0 mA, All Inputs > V|| = 0.0 V and V|4 > 3.0, Icca mA
Cycle Time = 20 ns) _ 150
AC Standby Current (When Expand 1D Bits Do Not Match the Read Address Counter, IsB mA
Cycle Time = 20 ns) — 100
Output Low Voltage (Io|, = + 4.0 mA) VoL — 0.4 v
Output High Voltage (IoH = — 4.0 mA) VOH 24 — Vv
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 Cin 4 6 pF
Output Capacitance (Q0 — Q7, TDO, WRF, RRF) Cout 6 8 pF

MOTOROLA FAST SRAM DATA MCM62Y308
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Ta = 0 to + 70°C, Unless Otherwise Noted)

Input Pulse Levels ..........oiveviiiniiinienenvanns Oto3.0V Output Timing Reference Level .................¢ Ceenenens 15V
Input Rise/Fall Time ........ovviiiiiiiiineniiiinininns 3ns OutputLoad ............. Terminated 50 Ohm Transmission Line
Input Timing Measurement Reference Level ............... 15V
READ/WRITE CYCLE TIMING
Symbol MCM62Y308-15-5 MCM62Y308-17
Parameter Std Alt Min Max Min Max Unit | Notes
Cycle Time tKHKH tcyc 20 — 22 — ns
Clock High Time tKHKL tCcKH 8 — 9 — ns
Clock Low Time KLKH toKL 8 = 9 — ns
Clock High to Qutput Valid tkHQV tcb 5 15 5 17 ns
Clock High to Roll-Over Flag Valid tKHRFV - 5 1 5 1" ns
Clock High to Output High-Z tkHQZ tcz 5 15 5 15 ns 1
Output Enable Low to Output Valid taLQv toLv 3 10 3 10 ns 2,4
Output Enable High to Output High-Z tGHQZ toHZ 0 5 0 5 ns 2,3,4
Setup Times: RE [ tREVKH ts 2 — 2 — ns 5
WE | tWEVKH
WR [ twRVKH
RR | tRRRVKH
WRR | tWRRVKH
G| tGvkH 6
RR | tRRVKH 3 — 3 — 5
Dataln | tpvKkH 1 - 1 —
Hold Times: RE | tKHREX tH 2 - 2 — ns 5
WE | tKHWEX
RR | tKHRRX
WA [ tkHWRX
AR | tKHRRRX
WRR | tkHWRRX
G| tKHGX 6
Dataln| tkHDX
NOTES:

1. The outputs High-Z from a clock high edge when the upper three bits of the Read Address Counter do not match the 3 ID Expansion bits.

2. Gis a don’t care when the three ID expansion bits do not match the upper three bits of the Read Address Counter.

3. tgLQv and tgHQZ only apply when G is programmed as Asynchronous. (See TAP LDCONT instruction.)

4. Transition is measured + 500 mV from steady-state voltage. This parameter is sampled and not 100% tested. At any given voltage and
temperature, tgHQZ max is less than tg qv min for a given device and from device to device.

5. This is a synchronous device. All inputs must meet the specified setup and hold times for ALL rising edges of Clock except for G when itis

programmed to be asynchronous.

6. tgvkH and tkHgx only apply when G is programmed as synchronous.

AC TEST LOADS

RL=50Q

outrut [O—(]

Figure 1A

OUTPUT
255Q

+5V

480Q

5pF
(INCLUDING

SCOPE ANDJIG)

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.

MCM62Y308
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READ/WRITE CYCLE TIMING DIAGRAM

—»
f-— IKHKH—’:

1
KHKL NOTE: THIS TIMING DIAGRAM ALSO SHOWS THE FUNCTIONALITY OF THE PART
|I‘— KLKH

|
|
I
I
|
I
I
tGVKH (NOTE )
I
I

|

|

: 1

——: tkHax (NOTE 3) I
|

|
|
|
(N:)QFI'IEQ% I :tGLQv(NOTEa I ,
| | KHQY [ IKHQZII(NOTE 1)
Q0-a7 }MIZ Qouto ot X O ”’G'I*‘z ( Qo

——I IKHWRX ! ! tKHQv—I<—>
|
|

{<—fWRFIVKH,IRFIRVKH

| | | |

| | | | |

| } } } }

% | | | | | | |
| | | | | |

|| : I — IKHRFIRXlI tKHWRRX } :

| tKHRFV I | I KHRFV : | | I

RRF, [ | | | | | | |
WRF ! : | | | } } ]
| | I | I | |

*Roll-Over Outputs assert high when counters reach their initial value. This timing diagram shows the relationship between the roll-over
output and reset pin only.
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AC OPERATING CONDITIONS AND CHARACTERISTICS
FOR THE TEST ACCESS PORT (IEEE 1149.1)
(Ta = 0 to + 70°C, Unless Otherwise Noted)

InputPulselevels .......coviiiiiiniiiiiinnrnennnn 0to3.0V Output Timing Reference Level ...............ooovinat 15V
Input Rise/Fall Time ..........cooiviiiiiieiiiiiinniiann, 3ns Outputload .............ccooiiintn, 50 Ohm Transmission Line
Input Timing Measurement Reference Level ............... 1.5V
TAP CONTROLLER TIMING
MCM62Y308-15-5 MCM62Y308-17
Parameter Symbol Min Max Min Max Unit | Notes

Cycle Time tcyc 30 - 30 — ns

Clock High Time tcKH 12 — 12 - ns

Clock Low Time tcKL 12 — 12 — ns

Clock Low to Output Valid tA 5 9 5 9 ns

Clock Low to Output High-Z tckz 0 9 0 9 ns 1

Clock Low to Output Active tCKX 0 9 0 9 ns 2,3

Setup Time, Test Mode Select ts 2 - 2 - ns

Setup Time, Test Data In tsp 2 — 2 - ns

Hold Time, Test Mode Select tH 2 - 2 —_ ns

Hold Time, Test Data In tHD 2 — 2 — ns

NOTES:
1. Test Data Out will High-Z from a clock low edge depending on the current state of the TAP state machine.
2. Test Data Out is active only in the SHIFT-IR and SHIFT-DR state of the TAP state machine.
3. Transition is measured + 500 mV from steady-state voltage. This parameter is sampled and not 100% tested.

TAP CONTROLLER TIMING DIAGRAM

IL— lcvc—»{* tCKH+I<- lch-»]I
TEST CLOCK :
(TCK) w L]F U
I | |
ocl e S T N
TEST MODE SELECT t5-] f T f T f
L R R R
|
| | [ | | |
TEST DATAIN 5 — tSD_.: | T :
(o) | | | | l
! | | [
[ p-lckz >

i 1CKX —fe—]
TEST DATA OUT )( X £
(TDO) 7 X
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PIN DESCRIPTIONS

K — CLOCK INPUT

System clock input pin accepting a minimum 8 ns clock high
or clock low pulse at a minimum 20 ns clock cycle. All other
synchronous inputs excluding the Test Access Port are cap-
tured on the rising edge of this signal.

WE — WRITE ENABLE INPUT

Write Enable is captured on K leading edge. When asserted
this causes the input data DO — D7 to be written into the RAM
address controlled by the Write Address Counter and incre-
ments the counter for the next write.

RE — READ ENABLE INPUT

Read Enable is captured on K leading edge. When asserted
this causes a RAM read access from address controlled by the
Read Address Counter to be inserted in the output register Q0
— Q7 and increments the counter for the next read operation.

WR — WRITE RELOAD INPUT

Write Reload is captured on K leading edge. When asserted
this causes the Write Address Counter to be initialized to the
contents of the Write Reload Register or “cleared” as speci-
fiedby Control Register bit 3. See Control Register Bit 4 for
“cleared” description.

RR — READ RELOAD INPUT

Read Reload is captured on K leading edge. When asserted
this causes the Read Address Counter to be initialized to the
contents of the Read Reload Register or “cleared” as specified
by Control Register bit 5. See Control Register Bit 6 for
“cleared” description.

G — OUTPUT ENABLE INPUT

When asserted low causes the outputs Q0 — Q7 to become
active and when deasserted high causes them to High-Z. This
pin can be either synchronous with K leading edge or asynch-
ronous as specified by Control Register bit 7.

DO - D7 — DATA INPUTS

The levels on these pins is captured on the K leading edge.
The value captured will be written into the RAM if WE is also
asserted and the Expand ID bits match the upper three bits of
the Write Address Counter.

Q0 - Q7 — DATA OUTPUTS

Data outputs are available from the Read Output Register
< 15 ns from the rising edge of K when RE or RR is asserted.

Outputs are disabled when the upper three bits of the Read
Address Counter do not match the three Expand ID bits of the
Control Register. G will also control the disabling of the outputs
either synchronously or asynchronously. See G description.

RRF, WRF — ROLL-OVER FLAG OUTPUTS

These signals are asserted high on the clock cycle where
the Address Counters (Write Address Counter for WRF and
Read Address Counter for RRF) roll-over to 0000 (or FFFF
when counting down). They will remain asserted until cleared
with the Roll-Over Reset Inputs (RRR and WRR).

RRR, WRR — ROLL-OVER RESET INPUTS

The level on these pins is captured on the K leading edge.
When asserted low, each will reset their associated Roll-Over
Flag output.

TEST ACCESS PORT PIN DESCRIPTIONS

The Test Access Port conforms with the IEEE Standard
1149.1. Itis also used to load device specific registers used to
configure the MCM62Y308.

TCK — TEST CLOCK INPUT

Samples and clocks all TAP events. All inputs are captured
on TCK rising edge and all outputs propagate from TCK falling
edge. It also can take the place of Kin device operationin cer-
tain test conditions.

TMS — TEST MODE SELECT INPUT

Sampled on the rising edge of TCK. Determines the move-
ment through the TAP state machine (Figure 2). This circuit is
designed in such a way that an undriven input will produce a
response identical to the application of a logic 1.

TD! — TEST DATA IN INPUT

Sampled on the rising edge of TCK. This is the input side of
the serial register placed between TDI and TDO. The register
placed between TDI and TDO is determined by the state of the
TAP state machine and what instruction is active in the TAP
instruction register. This circuit is designed in such a way that
an undriven input will produce a response identical to the ap-
plication of a logic 1.

TDO — TEST DATA OUT OUTPUT

Output that is active depending on the state of the TAP state
machine. Output changes off the trailing edge of TCK. This is
the output side of the serial register placed between TDI and
TDO.
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TEST-LOGIC
RESET

RUN-TEST/
IDLE

SELECT SELECT
DR-SCAN IR-SCAN

NOTE: The value adjacent to each state transition represents the signal present at TMS at the rising edge of TCK.

Figure 2. TAP Controller State Diagram
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TEST ACCESS PORT DESCRIPTIONS

INSTRUCTION SET

A four pin |EEE Standard 1149.1 Test Port (JTAG) is inclu-
ded on this device. There are two classes of instructions; stan-
dard instructions as defined in the IEEE 1149.1 standard and
device specific, or public, instructions that are used to control
the functionality of the device. When the TAP (Test Access
Port) controller is in the Shift-IR state the Instruction Register
is placed between TDI and TDO, least significant bit closest
to TDO. In this state the desired instruction would be serially
loaded through the TD! input (while the previous instruction
would be shifted out of TDO). The TAP instruction set for this
device is listed in Table 1.

TAP STANDARD INSTRUCTION SET

NOTE: The descriptions in this section are not intended to
be used without the supporting IEEE 1149.1-1993 Standard.

SAMPLE/PRELOAD TAP INSTRUCTION

The SAMPLE/PRELOAD TAP instuction is used to allow
scanning of the boudary-scan register without causing inter-
ference to the normal operation of the chip logic. The 26 bit
boundary scan register contains bits for all device signal and
clock pins and associated control signals (Table 2). This regis-
ter is accessible when the SAMPLE/PRELOAD TAP instruc-
tion is loaded into the TAP instruction register. When the TAP
controller is then moved to the Shift-DR state, the boundary
scan register is placed between TDI and TDO. This scan reg-
ister can then be used prior to the EXTEST instruction to pre-
load the output pins with desired values so that these pins will
drive the desired state when the EXTEST instruction is
loaded. It would be used prior to the INTEST instruction to pre-
load values into the input pins. As data is writteninto TDI, data
also streams out of TDO which can be used to pre-sample the
inputs and outputs. SAMPLE/PRELOAD would also be used
prior to the CLAMP instruction to preload the values on the
output pins that will be driven out when the CLAMP instruction
is loaded.

Table 2 shows the boundary-scan bit definitions. The first
column defines the bit's ordinal position in the boundary-scan
register. The shift register bit nearest TDO (i.e., first to be
shifted out) is defined as bit 0; the last bit to be shifted is 25.
The second column is the pin name andthe third columniis the
pin type.

EXTEST TAP INSTRUCTION

The EXTEST instruction is intended to be used in conjunc-
tion with the SAMPLE/PRELOAD instruction to assist in test-
ing board level connectivity. Normally, the SAMPLE/PRE-
LOAD instruction would be used to preload all output pins (i.e.,
QO0-Q7, RRF, and WRF). The EXTEST instruction wouldthen
be loaded. During EXTEST the boundary-scan register is
placed between TDI and TDO in the Shift-DR state of the TAP
controller. Once the EXTEST instruction is loaded, the TAP
controller would then be moved to the Run-Test/Idle state. In
this state one cycle of TCK would cause the preloaded data
onthe ouput pins to be driven while the values on the input pins
would be sampled (Q0—Q7 will be active only it Gis preloaded
with a zero). Note that TCK, not the Clock pin, K, is used as
the clock input while K is only sampled during EXTEST. After
one clock cycle of TCK, the TAP controller would then be
moved to the Shift-DR state where the sampled values would
be shifted out of TDO (and new values would be shifted in
TDI). These values would normally be compared to expected
values to test for board connectivity.

THE INTEST TAP INSTRUCTION

The INTEST instruction is intended to be used to assist in
testing internal device functionality. When the INTEST instruc-
tion is loaded the boundary-scan register is placed between
TD! and TDO in the Shift-DR state of the TAP controller (Table
2). While in the Shift-DR state, all input pins would be pre-
loaded via the boundary scan register to set up the desired
mode (i.e., read, write, reload, etc.). The TAP controller would
then be moved to the Run-Test/Idle state. In this state one or
more cycles of TCK would cause the preloaded data in the
boundary-scan register to be driven while the values of
Q0 - Q7 would be sampled (Q0 — Q7 will be active only if G
is preloaded with a zero, however the values of Q0 — Q7 will

Table 1. TAP Instruction Set

Code
Instruction (Binary) Description

Standard Instructions:

BYPASS i Bypass Instruction

INTEST 0111 Intest Instruction

SAMPLE/PRELOAD 1100 Sample and/or Preload Instruction

EXTEST 0000 Extest Instruction

HIGHZ 1010 High-Z all Output pins while bypass reg. is between TDI and TDO

CLAMP 1001 Clamp Output pins while bypass reg. is between TDI and TDO
Device Specific (Public) Instructions:

LDRREG 0001 Load Read Address Reload Register

LDWREG 0100 Load Write Address Reload Register

LDBREG 0101 Load both Address Reload Registers (Write then Read)

LDCONT 0010 Load Control Register

RDCOUNT 1000 Read the values of the Read and Write Address Counters

EZWRITE 0011 Serial Write (using Write Address Counter)

EZREAD 0110 Serial Read (using Read Address Counter)

EZREADZ 1110 Serial Read, outputs High-Z

*Default state at power-up.
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be sampled regardiess of G). Only one action will be per-
formed in the Run-Test/ldle state no matter how many clock
cycles are input. Note that TCK, not the Clock pin(K), is used
as the clock input while K is ignored during INTEST. After one
or more clock cycles of TCK, the TAP controller would then be
moved to the Shift-DR state where the sampled values would
be shifted out of TDO (and new values would be shifted in
TDI). These values would normally be compared to expected
values to test for device functionality.

THE INTEST TAP INSTRUCTION

The INTEST instruction is intended to be used to assist in
testinginternal device functionality. Whenthe INTEST instruc-
tion is loaded the boundary-scan register is placed between
TDland TDO in the Shift-DR state of the TAP controller (Table
2). While in the Shift-DR state, all input pins would be pre-
loaded via the boundary scan register to set up the desired
mode (i.e., read, write, reload, etc.). The TAP controller would
then be moved to the Run-Test/Idle state. In this state one or
more cycles of TCK would cause the preloaded data in the
boundary-scan register to be driven while the values of
QO - Q7 would be sampled (Q0 — Q7 will be active only if G
is preloaded with a zero, however the values of Q0 — Q7 will
be sampled regardless of G). Only one action will be per-
formed in the Run-Test/Idle state no matter how many clock
cycles are input. Note that TCK, not the Clock pin(K), is used
as the clock input while K is ignored during INTEST. After one
ormore clock cycles of TCK, the TAP controller would then be
moved to the Shift-DR state where the sampled values would
be shifted out of TDO (and new values would be shifted in
TDI). These values would normally be compared to expected
values to test for device functionality.

Since device functionality can only be verified through sam-
pling the outputs of the device, the most likely use of INTEST
would be to first load up the boundary-scan register for a Write
Reload and execute the reload in the Run-TestIdle state.
Then a write of the first address would be performed again
using the boundary scan register to load up the input registers
and executing the write in the Run-Test/ldle state. Lastly, a
Read Reload would be executed in the same manner so that
the data that had just been written in the first address would
be read from the memory array and written into the output reg-
isters which would then be shifted out of TDO in the Shift-DR
state. The values of the roll-over flags (RRF and WRF) would
also be sampled and shifted out at the same time for compari-
son to expected values.

There are easier ways to serially read and write the memory
array. See the EZREAD and EZWRITE TAP instruction ex-
planation.

CLAMP TAP INSTRUCTION

The CLAMP instruction is provided to allow the state of the
signals driven from the output pins to be determined from the
boundary-scan register while the bypass register is selected
as the serial path between TDI and TDO. The signals driven
from the output pins will not change while the CLAMP instruc-
tion is selected. EXTEST could also be used for this purpose
but CLAMP shortens the board scan path by inserting only the

bypass register between TDI and TDO. To use CLAMP, the
SAMPLE/PRELOAD instruction would be used first to scan in
the values to be driven on the output pins when the CLAMP
instruction is active. Q0 — Q7 will be active only if G is pre-
loaded with a zero.

HIGH-Z TAP INSTRUCTION

The High-Z instruction is provided to allow all the outputs
(except TDO) to be placed in an inactive drive state (High-2Z),
including the Read Roll-Over Flag and the Write Roll-Over
Flag outputs. During the High-Z instruction the bypass register
is connected between TDI and TDO.

BYPASS TAP INSTRUCTION

The Bypass instruction is the default instruction loaded in at
power up. This instruction will place a single shift register be-
tween TDI and TDO during the Shift-DR state of the TAP con-
troller. This allows the board level scan path to be shortened
to facilitate testing of other devices in the scan path.

Table 2. Boundary Scan Register Bit Definitions

Bit Number Pin Name Pin Type
0 RRF Output
1 RR Input
2 RE Input
3 G Input
4 Qo Output
5 Q1 Output
6 Q2 Output
7 Q3 Output
8 Q4 Output
9 Q5 Output

10 Q6 Output
1 Q7 Output
12 WRF Output
13 WRR Input
14 D7 Input
15 D6 Input
16 D5 Input
17 D4 Input
18 D3 Input
19 D2 Input
20 D1 Input
21 DO Input
22 K Input
23 WE Input
24 WR Input
25 RRR Input

NOTE: Kiis a sample-only scan bit. Itcannot be pre-
loaded for control purposes.
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DEVICE SPECIFIC (PUBLIC) INSTRUCTIONS

LDCONT TAP INSTRUCTION

The Control Register is an eight bit register that contains the
control bits for the Address Registers and Counters and the
Qutput Enable pin. When the LDCONT TAP instruction is
loaded into the Instruction Register, the Control Register is
placed between TDl and TDO whenthe TAP controlleris in the
Shift-DR state (see Figure 2 and Table 10). The power-up/pre-
load state and function of the Control bits are found in Table 3.

The Expand ID bits provide system depth expansion. These
three bits are compared to the upper three bits in the address
counters. As long as the three Expand-ID bits match the three
upper bits in the address counters the port will stay active. If
they do not match, the port will deactivate (i.e., outputs will
High-Z or write will be disabled); however, the counters will
continue counting as long as RE and WE remain asserted
(i.e., high) at the rising edge of Clock.

The Reload Control bits (3 and 5) are used to control either
reloading the Read and Write Address Counters from the
Reload Registers or clearing the counter when RR or WR is
asserted. If these bits are set low the counters they control will
be cleared to all zeroes if the appropriate reload signal (RR or
WR) is asserted and any value in the Reload Register is ig-
nored. This means that if the initial address value desired is
address 0000 (or FFFF when counting down) then there is no
need to load the Address Reload Registers using the
LDRREG, LDWREG, or the LDBREG instructions in the fol-
lowing description. If these bits are set high the counters are
loaded up with the values in the Reload Registers when the
appropriate reload signal (RR or WR) is asserted.

The Up/Down count bits (4 and 6) determine the direction
in which the respective Address Counter will count; if the bit
is set low the counter will count up and if set high the counter
will count down. If the counters are set to count down and the
Reload control is set to the clear counter mode, then the initial
value in the counters will be FFFF. To ensure that the counter
will function properly, a reload (using RR or WR) is required
after the count direction is switched.

The Output Enable control bit (7) determines the function-
ality of the Output Enable pin, G. When the bit is low, G func-
tions asynchronously. When set high, G functions synchro-
nously and must meet the specified setup and hold times to
the Clock K.

The Control Register will also be preloaded. When the
instruction 0010 (LDCONT) is in the Instruction Register and
the controller is in the Capture-DR state the above preload
values (all zeroes) will be loaded into the Control Register. All
zeroes will also be loaded in the Control Register at power-up.

While new values are shifted in from TDI in the Shift-DR
state, all zeroes will be output on TDO for the first eight bits.

LDRREG, LDWREG, AND LDBREG TAP INSTRUCTIONS

There are three instructions that may be used to load the 16
bit address reload registers: LDRREG (Load Read Address
Reload Register), LDWREG (Load Write Address Reload
Register), and LDBREG (Load both Address Reload Regis-
ters, Write followed by Read). Figure 2 illustrates how the Re-
load registers are placed between TD! and TDO. Tables 7, 8,
and 9 describe each register. These instructions would be
used only if the user needed to load the Reload Registers with
anon-zero value. Ifthe Address Counters are to always be re-
set to zeroes (or all 1s if counting down) then only the Control
Register need be loaded to affect a reset of the counters.

The TAP controller has been set up to make it easier for the
user to serially load the Reload Registers. When the TAP con-
troller is clocked into the Capture-IR state (see state diagram)
the instruction for loading both registers (0101) will be pre-
loaded into the shift register. This allows the user to go directly
to the Update-IR instead of having to serially shift this instruc-
tioninthrough the TDI port. Once the load instruction has been
entered the user can then clock over to the Capture-DR state
where the value for the reload register(s) is serially loaded
(see Figure 2).

RDCOUNT TAP INSTRUCTION

The RDCOUNT scan register is accessible after the
RDCOUNT instructionis loaded into the TAP instruction regis-
ter in the Shift-IR state and the TAP controller is then moved
to the Shift-DR state. This scan register can then be used to
shift out the values of the Read and Write Address Counters
The RDCOUNT scan-register is a sample only register and
can not be used to load values into the counters. See Table 4.

EZWRITE TAP INSTRUCTION AND SCAN PATH

The EZWRITE TAP instruction is provided to allow the user
to more easily and quickly write a large number of bytes to the
device serially through the TDI port. EZWRITE shortens the
scan path for a serial write to just the 8 bit Data in register (see
Table 5).

The most likely use of this instruction is as follows: the user
would first load the Control Register using the LDCONT
instruction. This would initialize the Expand ID bits and the
Write Counter. The Write Reload Register will need to be

Table 3. Control Register Bit Description

Bit Power Up and
No. Preload State Function
0-2 000 Expand ID bits for comparison with the upper 3 bits of the Read and Write Address counters
3 0 Reload Control of Write Address Counter (0 = clear counter, 1 = reload)
4 0 Up/Down count bit for Write Address Counter (0 = count up, 1 = count down)
5 0 Reload Control of Read Address Counter (0 = clear counter, 1 = reload)
6 0 Up/Down count bit for Read Address Counter (0 = count up, 1 = count down)
7 0 G Control (0 = asynchronous, 1 = synchronous)
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loaded using the LDWREG instruction if a non-zero starting
address is desired. If 0000 was the first desired count, setting
up the Control Register to “clear” the Write counter is all that
is required (Bit 3 set to zero). A reload cycle using SAMPLE/
PRELOAD (WR preloaded low) and INTEST would also have
to be run in order to initialize the counter. While still in the
INTEST instruction at the Shift-DR state, the proper values of
WE and WR would then need to be preloaded for proper op-
eration of EZWRITE (WE high and WR high). After all this ini-
tializing is done, the EZWRITE instruction would be loaded
intothe TAP instruction register in the Shift-IR state. When the
TAP controller is then moved to the Shift-DR state the EZWRI-
TE scan path would be inserted between TDI and TDO. This
scan path is composed of the 8 bit Data In register (see Table
5). The 8 bits to be written into the first address would be
scanned in (sampled values from the Data In pins would be
streaming out of TDO atthe same time), then the TAP control-
ler would be moved to the Run-Tesv/Idle state where one cycle
of TCK would write the 8 bits into the address and increment
the counter. The TAP controller would then move back to the
Shift-DR state so that the next byte to be written can be serially
loaded and the process would be repeated until all desired
bytes were written. During EZWRITE the Q0 — Q7 pins will b

in a High-Z state. .

EZREAD TAP INSTRUCTION AND SCAN PATH

The EZREAD TAP instruction is provided to allow the user
to more easily and quickly read a large number of bytes from
the device serially through the TDO port. EZREAD shortens
the scan path for a serial read to just the 8 bit Data Out register
(see Table 6).

To serially read the device the following would occur: initial-
ization would be much like EZWRITE except thatthe Read Ad-
dress Counter should be reladed with the count BEFORE the
first one desired. So, if the first read needed to be address
0000 (and the counter is counting up), the Read Reload Regis-
ter would have to be preloaded with FFFF using the LDRREG
instruction. Again, SAMPLE/PRELOAD and INTEST instruc-
tions would need to be run to perform a reload cycle followed

by another Boundary-scan that set RE and RR high in antici-
pation of the EZREAD instruction. Also, WE should be set low
to prevent any unintended writes while reading. After this ini-
tializing, the EZREAD instruction would be loaded into the
TAP instruction register in the Shift-IR state. The TAP control-
ler would move to the Run-Test/Idle state where one cycle of
TCK would increment the counter, read the 8 bits from that ad-
dress, and load them into the Data Output register. The TAP
controller would then move to the Shift-DR state and the EZ-
READ scan path would be inserted between TDI and TDO.
This scan path is composed of the 8 bit Data Out register (see
Table 6). In the Shift-DR state the Data Out register would be
serially scanned out of the TDO port. This sequence through
the TAP state machine would then be repeated until all desired
bytes were read. EZREAD keeps the Q0 — Q7 pins active (if
G is preloaded low) to allow parallel reading of the data out if
desired.

EZREADZ TAP INSTRUCTION AND SCAN PATH

The EZREADZ TAP instruction behaves exactly like the
EZREAD instruction except that the all outputs are held in a
High-Z mode once the instruction is loaded.

DISABLING THE TEST ACCESS PORT AND
BOUNDARY SCAN

Itis possible to use this device without utilizing the four pins
used for the IEEE 1149.1 Test Access Port. To circuit disable
the TAP controller without interfering with normal operation of
the device TCK must be tied to Vgg to preclude midlevel in-
puts. Although TDI and TMS is designed in such a way that an
undriven input will produce a response identical to the appli-
cation of alogic 1, it is still advisable to tie these inputs to Vpp
through a 1 k resistor. TDO should remain unconnected.

With the four Test Access Port pins disabled, the device can
only be used in its default power-up state. At power up, the de-
vice is configured to count up starting at address 0, the reload
pins (RR and WR) will clear the counters, the Expand 1D bits
are set to 000, and the Output Enable pin (G) is configured as
an asynchronous input.
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Table 4. RDCOUNT Scan Register Bit Definitions Table 5. EZWRITE Scan Path Bit Definitions

Bit Bit/Pin Bit/Pin Bit Pin Pin
Number Name* Type Number Name Type
0 RACO Input 0 D7 Input
1 RAC1 Input 1 D6 Input
2 RAC2 Input 2 D5 Input
3 RAC3 Input 3 D4 Input
4 RAC4 Input 4 D3 Input
5 RAC5 Input 5 D2 Input
6 RAC6 Input 6 D1 Input
7 RAC7 Input 7 DO Input
8 RACS8 Input
9 RAC9 Input Table 6. EZREAD and EZREADZ Scan
o RACTO Tnput Path Bit Definitions
" RACT1 Input Nuﬁ\i:aer BNI::IZ‘ a‘li';lpptien
12 RAC12 Input 0 Q0 Output
13 RAC13# Input 1 Qi Output
14 RAC14# Input 2 Q2 Output
15 RAC15# Input 3 Q3 Output
16 WACO Input 2 Q4 Output
17 WACHt Input 5 Qs Output
18 WAC2 Input 6 a6 Output
19 WAC3 Input 7 Q7 Output
20 WAC4 Input
21 WACS Input Table 7. LDRREG Scan Path Bit Definitions
22 WAC6 Input Bit Bit/Pin Bit/Pin
23 WAC7 Input Number Name* Type
24 WACS Input 0 RRRO Register bit
25 WACS Input 1 RRR1 Register bit
26 WAC10 Input 2 RRR2 Register bit
27 WAC11 Input 3 RRR3 Register bit
28 WAC12 Input 4 RRR4 Register bit
29 WAC13# Input 5 RRR5 Register bit
30 WAC144# Input 6 RRR6 Register bit
31 WAC15# Input 7 RRR7 Register bit
* RAC= Re:fld Address Counter 8 RRR8 Register bit
# ﬁgge_ r‘:zvgr:ts?e?d:i::sasrgo::rtr\e;ared to the three ° RARY Register bit
Expand ID bits in the Control Register. (EX0 - 2). 10 RRR10 Register bit
SI::XV ::jhte: J::J: is a match is the read or write 1 RRR11 Register bit
NOTE: Bit 0 closest to TDO. 12 RRR12 Register bit
13 RRR13 Register bit
14 RRR14 Register bit
15 RRR15 Register bit

* RRR = Read Reload Register
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Table 8. LDBREG Scan Path Bit Definitions Table 9. LDWREG Scan Path Bit Definitions

Bit Bit/Pin Bit/Pin Bit Bit/Pin Bit/Pin
Number Name* Type Number Name* Type
0 RRRO Register bit 0 WRRO0 Register bit
1 RRR1 Register bit 1 WRR1 Register bit
2 RRR2 Register bit 2 WRR2 Register bit
3 RRR3 Register bit 3 WRR3 Register bit
4 RRR4 Register bit 4 WRR4 Register bit
5 RRR5 Register bit 5 WRR5 Register bit
6 RRR6 Register bit 6 WRR6 Register bit
7 RRR7 Register bit 7 WRR?7 Register bit
8 RRR8 Register bit 8 WRR8 Register bit
9 RRRY9 Register bit 9 WRR9 Register bit
10 RRR10 Register bit 10 WRR10 Register bit
1 RRR11 Register bit " WRR11 Register bit
12 RRR12 Register bit 12 WRR12 Register bit
13 RRR13 Register bit 13 WRR13 Register bit
14 RRR14 Register bit 14 WRR14 Register bit
15 RRR15 Register bit 15 WRR15 Register bit
16 WRR0 Register bit * WRR = Write Reload Register
7 WRR1 | Register bi Table 10. LDCONT Scan Path Bit Definitions
18 WRR2 Register bit Bit BivPin BitPin
19 WRR3 Register bit Number Name Type
20 WRR4 Register bit 0 EX0 Register bit
21 WRR5 Register bit 1 EX1 Register bit
22 WRR6 Register bit 2 EX2 Register bit
23 WRR7 Register bit 3 wce Register bit
24 WRR8 Register bit 4 ubw Register bit
25 WRR9 Register bit 5 RCC Register bit
26 WRR10 Register bit 6 UDR Register bit
27 WRR11 Register bit 7 G CONT Register bit
28 WRR12 Register bit
29 WRR13 Register bit
30 WRR14 Register bit
31 WRR15 Register bit

* RRR = Read Reload Register
WRR = Write Reload Register
NOTE: Bit number zero is closest to TDO.
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TDI———I WRITE RELOAD REGISTER i

(MSB) 1
SHIFT CONTROL

THE LEFT MOST CONTROL SIGNAL ENTERING THE MUX FROM THE TOP(1) SELECTS THE UPPER MOST INPUT
ON THE LEFT SIDE OF THE MUX(A). THE RIGHT MOST CONTROL SIGNAL SELECTS THE BOTTOM MOST INPUT.

Figure 3. Register Load Paths

WRITE ADD. COUNTER READ ADD. COUNTER I__
MSB LSB MSB LSB

HIGH-Z, BYPASS,
CLAMP

EZWRITE

#

SAMPLE/PRELOAD,
EXTEST, INTEST

LDRREG| |LDBREG
LDRREG| | LDBREG
12
A
READ RELOAD REGISTER
B LDCONT
(MSB) (LSB)
SHIFT CONTROL
CONTROL REGISTER I I
(MSB) 1s8)
SHIFT CONTROL

5
TDI—>
TDO
I ByrassrEg | r
. 1 BYPASS REG |
THE LEFT MOST CONTROL SIGNAL ENTERING THE MUX FROM THE TOP(1) SELECTS THE UPPER MOST INPUT
ON THE LEFT SIDE OF THE MUX(A). THE RIGHT MOST CONTROL SIGNAL SELECTS THE BOTTOM MOST INPUT.
Figure 4. Boundary Scan Paths
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ORDERING INFORMATION
(Order by Full Part Number)

MCM 62Y308 J %X
Motorola Memory Prefix 4_]— \V Speed (15-5 = 15ns, 17 = 17 ns)

Part Number

Full Part Numbers — MCM62Y308J15-5 MCM&62Y308J17

Package (J = SOJ)
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MOTOROLA
SEMICONDUCTOR
TECHNICAL DATA

Product Preview
8K x 16 Bit Synchronous Cache Tag
With Comparator

The MCM62T316 is a 131,072 bit synchronous static random access memory
organized as 8,192 words of 16 bits, fabricated using Motorola’s double-metal, double-
poly, 0.65 um CMOS process. Each word contains a 15-bit address tag and a valid bit.

The MCM62T316 compares the specified RAM address tag with the current
input data. The result is either an active high MATCH level for a valid cache hit,
or an active low level for a cache miss. The valid bit of the address tag must be
set for a valid cache hit. The entire tag memory can be invalidated by holding the
INVAL pin low for four consecutive cycles.

The MCM62T316 is available in a 44 pin PLCC package.
8K x 16 Fast Access Static Memory Array
Single 5 V + 10% Power Supply
Fast Match Access Time: 12 ns Max
Fast Clock Cycle Time: 20 ns Max
» Registered Address, Data, and Control Inputs
» Valid Bit on Each Word to Qualify a Valid Hit
* Four Cycles to Invalidate the Entire Tag Memory
+ Cascadable to Two Cache Tags with No External Logic

MCM62T316

FN PACKAGE

44-LEAD PLCC
CASE 777

PIN ASSIGNMENT

jmlmimisiolimioisioslos sl
/6 54 32 14443424140
0z - 39 (]
Os 380
Os a7l
10 36 {]
o Pin Assignment i
o2 to be Determined a4 fl
1 RK] 33{]
014 32[]
[l 15 31 [
0 16 3[
! V71819 20 21 2223 24 2526 27 2829 ¥

| S S - ) S S S S m— = -

PIN NAMES

Tag Address Inputs
......................... Clock Input
............. Tag Select Input

Tag Write Enable Input
............ Valid Bit Input/Output
Tag Invalidate Input
........... Cache Match Output
................. Output Enable Input
Cs0, CS1, cs2 Chip Select Input
DQO-DQ14.......... Data Input/Outputs
+5 V Power Supply
.......................... Ground

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 preduct without notice.
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m SEMICONDUCTOR

MOTOROLA
TECHNICAL DATA

32K x 9 Bit BurstRAM™
Synchronous Static RAM
With Burst Counter and Self-Timed Write

The MCM62486A is a 294,912 bit synchronous static random access memory
designed to provide a burstable, high-performance, secondary cache for the 486
and Pentium™ microprocessors. It is organized as 32,768 words of 9 bits, fabricated
with Motorola’s high-performance silicon-gate CMOS technology. The device inte-
grates input registers, a 2-bit counter, high speed SRAM, and high drive capability
outputs onto a single monolithic circuit for reduced parts count implementation of
cache data RAM applications. Synchronous design allows precise cycle control with
the use of an external clock (K). CMOS circuitry reduces the overall power con-
sumption of the integrated functions for greater reliability.

Addresses (A0 — A14), data inputs (DO — D8), and all control signals except
output enable (G) are clock (K) controlled through positive-edge-triggered
noninverting registers.

Bursts can be initiated with either address status processor (ADSP) or address
status cache controller (ADSC) input pins. Subsequent burst addresses can be
generated internally by the MCM62486A (burst sequence imitates that of the
i486 and Pentium) and controlled by the burst address advance (ADV) input pin.
The following pages provide more detailed information on burst controls.

Wirite cycles are internally self-timed and are initiated by the rising edge of the
clock (K) input. This feature eliminates complex off-chip write pulse generation
and provides increased flexibility for incoming signals.

The MCM62486A will be available in a 44-pin plastic leaded chip carrier
(PLCC). Multiple power and ground pins have been utilized to minimize effects
induced by output noise. Separate power and ground pins have been employed
for DQO — DQ8 to allow user-controlled output levels of 5 volts or 3.3 volts.

¢ Single 5V = 10% Power Supply

e Choice of 5V or 3.3 V £ 10% Power Supplies for Output Level Compatibility
Fast Access Times: 11/12/14/19/24 ns Max and Cycle Times: 15/20/25/30 ns Min
Internal Input Registers (Address, Data, Control)

Internally Self-Timed Write Cycle

ADSP, ADSC, and ADV Burst Control Pins

Asynchronous Output Enable Controlled Three-State Outputs

Common Data Inputs and Data Outputs

High Output Drive Capability: 85 pF per 11O

High Board Density PLCC Package

Fully TTL-Compatible

Active High and Low Chip Select Inputs for Easy Depth Expansion

* o o o o o

BurstRAM is a trademark of Motorola, Inc.
i486 and Pentium are trademarks of Intel Corp.

E&R
fan Con Vam |

A5 [
A6 [
Vss (]
Do (]
pat
Vssa (]
veea]
DQ2 [

MCM62486A

FN PACKAGE
44-LEAD PLCC
CASE 777
PIN ASSIGNMENT
> |8l3‘> Q o
zglBl88 . Sr222
fm Wows o ¥ ow U ovn ool as s Sanlos ]
6 54 32 14443424140
7 . 39 [1 AN
8 38 [] A12
9 37[] A13
10 36 [ A14
1 35 [] Vg
12 34 {] pa7
13 330 pos
14 32{ Vssq
15 310 veea
16 300 pas
17 29 ] pa4
1819 20 21 22 23 24 2526 27 28

L g g
Qg 7] -
(e} wmlgom'C’8| 33
Qg)> >

s *83
PIN NAMES

AO-A14 ............. Address Inputs

....................... Clock
W, .... Write Enable
G ...l .. Output Enable
[ Chip Selects
ADV......... Burst Address Advance
ADSP,ADSC ......... Address Status
DQO-DQ@8........ Data Input/Qutput
VEG - vvvinennnns + 5V Power Supply
veeQq - - -- Output Buffer Power Supply
VS vvvneiiininiins Ground
VgsQ cceveens Output Buffer Ground

All power supply and ground pins must
be connected for proper operation of
the device. Vo 2 Vocq at all times
including power up.
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BLOCK DIAGRAM (See Note)

ADV BURST LOGIC
INTERNAL
A0 ADDRESS
ya
K A—>
15 32K x9
MEMORY
ARRAY
ADSC
ADSP @—J
A
A4 A
ADDRESS
A0-Al4 REGISTER 7 6 .
) )4
Y
V A
v
TDO—’ WRITE d DATA-IN
w —d REGISTER -
REGISTERS
y
~ 3
£ ] ENABLE N 1 ourmur
§ ——————Q REGISTER ——0 )) "I BurFER
G
DQ0-DQ8 AL

NOTE: All registers are positive-edge triggered. The ADSC or ADSP signals control the duration of the burst and the start of the
next burst. When ADSP is sampled low, any ongoing burst is interrupted and a read (independent of W and ADSC) is per-
formed using the new external address. When ADSC is sampled low (and ADSP is sampled high), any ongoing burst is
interrupted and a read or write (dependent on W) is performed using the new external address. Chip selects (S0, S1) are
sampled only when a new base address is loaded. After the first cycle of the burst, ADV controls subsequent burst cycles.
When ADV is sampled low, the internal address is advanced prior to the operation. When ADV is sampled high, the internal
address is not advanced, thus inserting a wait state into the burst sequence accesses. Upon completion of a burst, the

address will wrap around to its initial state. See BURST SEQUENCE TABLE.

BURST SEQUENCE TABLE (See Note)

External Address

1st Burst Address

2nd Burst Address

3rd Burst Address

A14-A2 Al A0
Al4 - A2 Al A0
A14-A2 Al A0
Al4-A2 AT A0

NOTE: The burst wraps around to its initial state upon completion.

MCM62486A
4-68

MOTOROLA FAST SRAM DATA



SYNCHRONOUS TRUTH TABLE (See Notes 1, 2, 3, and 4)

] ADSP | ADSC ADV w K Address Used Operation

F L X X X L-H N/A Deselected

F X L X X L-H N/A Deselected

T L X X X L-H External Address Read Cycle, Begin Burst
T H L X L L-H External Address Write Cycle, Begin Burst
T H L X H L-H External Address Read Cycle, Begin Burst
X H H L L L-H Next Address Write Cycle, Continue Burst
X H H L H L-H Next Address Read Cycle, Continue Burst
X H H H L L-H Current Address Write Cycle, Suspend Burst
X H H H H L-H Current Address Read Cycle, Suspend Burst

NOTES:

1. X means Don't Care.

2. Allinputs except G must meet setup and hold times for the low-to-high transition of clock (K).
3. Srepresents S0 and ST. T implies ST=L and S0 = H; F implies ST=HorS0=L.

4. Wait states are inserted by suspending burst.

ASYNCHRONOUS TRUTH TABLE (See Notes 1 and 2)

Operation G 1/0 Status
Read L Data Out (DQO - DQ8)
Read H High-Z
Write X High-Z — Data In (DQO - DQ8)
Deselected X High-Z

NOTES:
1. X means Don't Care.
2. Fora write operation following a read operation, G must be high before the input data
required setup time and held high through the input data hold time.

ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vgg = 0)

This device contains circuitry to protect the

Rating Symbol Value Unit ) A ! '
inputs against damage due to high static
Power Supply Voltage Vee -05t07.0 v voltages or electric fields; however, it is ad-
Outout Power Supply Voltage V. 05tV v vised thatnormal precautions be taken to avoid
P - Pply 9 cca cc application of any voltage higher than maxi-
Voltage Relative to Vgg Vin, Vout | -05toVec+05 |V mum rated voltages to this high-impedance
circuit.
Output Current {per l/0) lout 120 mA This CMOS memory circuit has been de-
Power Dissipation Pp 1.0 w signed to meet the dc and ac specifications
" N " shown in the tables, after thermal equilibrium
Temperature Under Bias Thias -10to +85 C has been established.
Operating Temperature TA 0to+70 °C
Storage Temperature Tstg -55t0+125 °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.
MOTOROLA FAST SRAM DATA MCM62486A
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DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vo =5.0 V+10%, Vocq = 5.0 V or 3.3 V £ 10%, Ta = 0 to + 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vgg = 0 V)

Parameter Symbol Min Max Unit
Supply Voltage (Operating Voltage Range) Vee 4.5 55 \
Output Buffer Supply Voltage Veea \
(5.0 V TTL Compatible) 45 5.5
(3.3 V 50 Q Compatible) 3.0 3.6
Input High Voltage ViH 22 Ve +0.3
Input Low Voltage ViL -0.5* 0.8
*V|L (min) =~ 3.0 V ac (pulse width < 20 ns)
DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All inputs, Vin = 0 to Vo) likg(l) - +1.0 A
Output Leakage Current (G, ST = V)4, SO = VjL, Vout = 0 to Vo) likg(0) — +1.0 pA
AC Supply Current (G, ST = V||, SO = Vjy, All Inputs = Vj = 0.0 Vand V|4 23.0V, Icca - 175 mA
lout = 0 MA, Cycle Time 2 txHKH min)
Standby Current (ST = Vi, SO = V|, All Inputs = V|_and VjH, Cycle Time 2 1sB1 — 40 mA
tKHKH min)
CMOS Standby Current (§712Vgg-0.2V,S0<0.2V, Allinputs 2Vgg - 0.2V IsB2 — 30 mA
or £ 0.2 V, Cycle Time 2 txHKH min)
Output Low Voltage (Iop = + 8.0 mA) VoL - 0.4 v
Output High Voltage (IoH = — 4.0 mA) VoH 24 — \

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

NOTE: Good decoupling of the local power supply should always be used. DC characteristics are guaranteed for all possible i486 bus cycles.

Characteristic Symbol Typ Max Unit
Input Capacitance (All Pins Except DQO — DQ8) Cin 2 3 pF
Input/Output Capacitance (DQO -~ DQ8) Ciio 7 8 pF
MCM62486A MOTOROLA FAST SRAM DATA
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‘ AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vce, Vecq =5.0V £5%, TA = 0 to + 70°C, for device MCM62486A-11)
(Vcec =5.0V£10%, Vccq =5.0 Vor3.3 V£ 10%, Ta = 0 to + 70°C, for all other devices)

Input Timing Measurement Reference Level ............... 1.5V Output Timing Reference Level ...........ccveevinvnenn. 15V
InputPulselevels ..., 0to3.0V Outputload ................ Figure 1A Unless Otherwise Noted
Input Rise/Fall TIme ... .vviniiiieiiiiiiiiniiiaeannnns 3ns
READ/WRITE CYCLE TIMING (See Notes 1, 2, and 3)
Symbol 62486A-11 | 62486A-12 | 62486A-14 | 62486A-19 | 62486A-24
I Parameter Std Alt Min [ Max | Min | Max [ Min | Max | Min | Max | Min | Max | Unit | Notes
Cycle Time tKHKH tcye 15 | — |20 | — |20 | — | 25 — |3 | — ns
Clock Access Time tKHQV tco . 1 — |12 — |14 —]19]—]2 ns 4
Output Enable Access tcLaQv toE - 5 - 5 — 6 - 7 —_ 7 ns
Clock High to Qutput Active | tkHQX1 tpct 6 - 6 — 6 - 6 — 6 —_— ns
Clock High to Q Change tkHaxX2 toc2 3 —_— 3 —_ 4 —_ 4 — 4 — ns
Output Enable to Q Active tGLQX toLz 0 - 0 - 4] - 0 —_ 0 . ns
Output Disable to Q High-Z | tgHQZ toHz | — 6 —_ 6 - 6 - 7 - 7 ns 5
Clock High to Q High-Z tkHQZ tcz — 6 — 6 — 6 _ 6 - 6 ns
Clock High Pulse Width tKHKL tcH 55 | — 7 - 8 - 6 —_ 6 - ns
Clock Low Pulse Width tKLKH toL 55 | — 7 - 8 - 6 — 6 — ns
Setup Times: Address | tAvKH tas 2 - 2 - 3 —_ 3 — 3 — ns 6
Address Status | tADSVKH tss
Dataln| tpykH tbs
Write | tWVKH | tws
Address Advance | tADVVKH
Chip Select | tsovkH
tS1VKH
Hold Times: Address | tkHAX tAH 2 — 2 — 2 — 2 — 2 — ns 6
Address Status | tkHADSX tsH
Datain | tkHDX tpH
Write | tkHwx | twH
Address Advance | tkHADVX
Chip Select | tkHSOX

NOTES:

. Aread cycle is defined by W high or ADSP low for the setup and hold times. A write cycle is defined by W low and ADSP high for the setup
and hold times.

} tKHS1X

-y

2. All read and write cycle timings are referenced from K or G.

3. Gis a don't care when W is sampled low.

4. The MCM62486A-19 and MCM62486A-24 will meet all 33 MHz specifications, even when K is running at 66 MHz.

5. 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, tkHgz max is less than tk4qx1 min for a given device and from device to device.

6. This is a synchronous device. All addresses must meet the specified setup and hold times for ALL rising edges of clock (K) whenever ADSP
and ADSC are low and the chip is selected. All other synchronous inputs must meet the specified setup and hold times for ALL rising edges
of Kwhen the chip is selected.Chip select must be true (ST low and SO high) at each rising edge of clock for the device (when ADSP or ADSC
is low) to remain enabled. Timings for ST and S0 are similar.

AC TEST LOADS
+5V
480 Q
OUTPUT
5pF
255Q (INCLUDING
SCOPE AND JIG)
Figure 1A Figure 1B

NOTE: For information on output I-V characteristics, see Chapter 8, Section 1.
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Motorola Memory Prefix

Part Number

Full Part Numbers — MCM62486AFN11

DATA

ADDRESS

486

CLK

ADS
CONTROL

APPLICATION EXAMPLE

DATABUS >
ADDRESS BUS | | >
V. V.
15 %
| cLock I L° X
|
[
ADDR ADDR __ DATA
-t »| K »| K
CACHE »{ ADSC
CONTROL LOGIC o [ MoMe2436A
» G -
AV ADSP

3

A

4 MCM62486AFN24s WITH A 33 MHz i486

ORDERING INFORMATION
(Order by Full Part Number)

_”‘r““[““"L

128K BYTE BURSTABLE, SECONDARY CACHE USING

Speed (11 =11ns,12=12ns, 14 =14ns, 19=19 ns,
24 =24 ns)

Package (FN = PLCC)

MCM62486AFN12  MCM62486AFN14 MCM62486AFN19  MCME2486AFN24
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MOTOROLA

m SEMICONDUCTOR
TECHNICAL DATA

MCM62486B

Advance Information
32K x 9 Bit BurstRAM™

Synchronous Static RAM
With Burst Counter and Self-Timed Write

FN PACKAGE
The MCM62486B is a 294,912 bit synchronous static random access memory 44-LEAD PLCC
designed to provide a burstable, high-performance, secondary cache for the i486 CASE 777

and Pentium™ microprocessors. It is organized as 32,768 words of 9 bits, fabricated
with Motorola's high-performance silicon-gate CMOS technology. The device inte-
grates input registers, a 2-bit counter, high speed SRAM, and high drive capability PIN ASSIGNMENT

outputs onto a single monolithic circuit for reduced parts count implementation of - |g %S o -
cache data RAM applications. Synchronous design allows precise cycle control with = ?_Jg g g‘ x r>_|° ER22 <
the use of an external clock (K). CMOS circuitry reduces the overall power con- 6 54 32 14443424140
sumption of the integrated functions for greater reliability. Afl7 . 390 A1
Addresses (A0 — A14), data inputs (DO — D8), and all control signals except A3(]s 38 {1 A12
output enable (G) are clock (K) controlled through positive-edge-triggered Ao 37 1 A3
noninverting registers. As 10 36 [] A4
Bursts can be initiated with either address status processor (ADSP) or address As [ 11 35 [ Vs
status cache controller (ADSC) input pins. Subsequent burst addresses can be Vgs [ 12 34 [ paz
generated internally by the MCM62486B (burst sequence imitates that of the pao [ 13 33 [] bas
i486 and Pentium) and controlled by the burst address advance (ADV) input pin. VDQ‘ E 14 32 % Vssa
The following pages provide more detailed information on burst controls. VSSQ d 15 2(1) i Voca
Write cycles are internally self-timed and are initiated by the rising edge of the ggg i 13 20 ggi
clock (K) input. This feature eliminates complex off-chip write pulse generation 1819 20 21 2223 24 2526 27 28
and provides increased flexibility for incoming signals. it kedabndon
N . . B . . . Q2o —eg
The MCM62486B will be available in a 44-pin plastic leaded chip carrier 54 ;,g LEoo e & &

(PLCC). Multiple power and ground pins have been utilized to minimize effects

induced by output noise. Separate power and ground pins have been employed
for DQO — DQ8 to allow user-controlled output levels of 5 volts or 3.3 volts. PIN NAMES
e Single5V+10%PowerSupply | A-AN L Address Igputs
» Choice of 5V or 3.3 V £ 10% Power Supplies for Output Level Compatibility .\I.V;i'l(la'En;%(iZ
o Fast Access Times: 11/12/14/19/24 ns Max and Cycle Times: 15/20/25/30 ns Min ... Output Enable
« Internal Input Registers (Address, Data, Control) ST i, Chip Selects
« Internally Self-Timed Write Cycle ADV ......... Burst Address Advance
« ADSP, ADSC, and ADV Burst Control Pins ADSP,ADSC ......... Address Status
DQO-DQ8........ Data Input/Output
o Asynchronous Qutput Enable Controlled Three-State Outputs VEG e neeennnnnns +5V Power Supply
o Common Data Inputs and Data Outputs Veeq - - - - Output Buffer Power Supply
« High Output Drive Capability: 85 pF per /O VGG wvvrnnnriiniiiannaans Ground
« High Board Density PLCC Package VssQ ceienens Output Buffer Ground

e Fully TTL-Compatible

* Active High and Low Chip Select Inputs for Easy Depth Expansion All power supply and ground pins must

be connected for proper operation of
the device. Vcg 2 Vogq at all times
including power up.

BurstRAM is a trademark of Motorola, Inc.
486 and Pentium are trademarks of Intel Corp.

This document contains information on a new product. Specifications and information herein are subject to change without notice.
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BLOCK DIAGRAM (See Note)

AV BURSTLOGIC
l_o sorosene e INTERNAL
e Ly it A0 ADDRESS
I Eg e 15 32Kx9
JoS3E ol e MEMORY
—\ |y ARRAY
ADSC ’
ADSP .:D——/
ADDRESS 15, M poonu ‘
- - , _
Ao-At4 REGISTER 7 . .
) ¥
A
v 3
] WRITE L
w —q REGISTER G DATA-IN
REGISTERS
A A
v
- ENABLE \ >b  OUTRUT
$1 REGISTER — ) BURFER
G
DQO-DO8 vaa »le

NOTE: All registers are positive-edge triggered. The ADSC or ADSP signals control the duration of the burst and the start of the
next burst. When ADSP is sampled low, any ongoing burst is interrupted and a read (independent of W and ADSC) is per-
formed using the new external address. When ADSC is sampled low (and ADSP is sampled high), any ongoing burst is
interrupted and a read or write (dependent on W) is performed using the new external address. Chip selects (S0, S1) are
sampled only when a new bas