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Notice!

GoldStar Electron Co., Ltd. reserves the right to change the information and specifications herein
at any time, without notice, and assumes no responsibility or liability for any inadvertent errors
in this document.

GoldStar Electron Co., Ltd. makes no commitment to updata this information.

GoldStar Electron Co., Ltd. makes no warranty and assumes no responsibility or liability for the
use of any of this products or applications described herein, and makes no warranty that any of
the products or applications described herein are free from patent, copyright, or mask work in-
fringement.

Applications described herein are for illustrative purpose only.




B Product Status

DEFINITIONS

Data Sheet
Indentification

Product Status

Definition

Objective Specification

Formative or In Design

This data sheet contains the design
target or goal specifications for prod-
uct development. Specification may
change in any manner without notice.

Preliminary Specification

Preproduction Product

This data sheet contains preliminary
data and supplementary data will be
published at a later date. GoldStar
Electron Co., Ltd. reserves the right
to make changes at any time without
notice in order to improve design and
supply the best possible product.

Product Specification

Full Production

This data sheet contains Final Specifi-
cations. GoldStar Electron Co., Ltd.
reserves the right to make changes at
any time without notice in order to
improve design and supply the best
possible product.
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PRODUCT INDEX

e DRAM

GM71C256A 256K x 1 Bit Dynamic RAM 29
GM71C464A 64K x 4 Bit Dynamic RAM 48
GM71C1000/L IM x 1 Bit Dynamic RAM ----- 67
GM71C4256A/AL 256K x 4 Bit Dynamic RAM 84
GM71C4100A/AL 4M x 1 Bit Dynamic RAM 102
GM71C4400A/AL IM x4 Bit Dynamic RAM 124
e DRAM MODULES

GMM78256S 256K x 8 Bit Dynamic RAM Module ------------------ 149
GMM79256NS 256K x 9 Bit Dynamic RAM Module ------------------ 153
GMM781000S 1M x 8 Bit Dynamic RAM Module ------------------ 160
GMM781000NS IM  x 8 Bit Dynamic RAM Module -----------eeno--- 165
GMM791000S IM  x 9 Bit Dynamic RAM Module ------------------ 169
GMM791000NS IM  x 9 Bit Dynamic RAM Module -----------oeno--- 174
GMM?784000S 4M x 8 Bit Dynamic RAM Module ------------------ 181
GMM794000S 4M  x 9 Bit Dynamic RAM Module ------------------ 181
GMM7321000SG 1M x 32 Bit Dynamic RAM Module ------------eemo-- 189
GMM7361000SG 1M x 36 Bit Dynamic RAM Module ------------------ 199
GMM7361000SGS IM  x 36 Bit Dynamic RAM Module ---------eeeeeeeev 199
GMM7322000SG 2M  x 32 Bit Dynamic RAM Module ----------eeeeeeev 189
GMM7362000SG 2M  x 36 Bit Dynamic RAM Module ----------------- 199
GMM7401000SG 1M x 40 Bit Dynamic RAM Module ------------------ 209
GMM7402000SG 2M  x 40 Bit Dynamic RAM Module ------------------ 209
e MULTIPORT VIDEO RAM

GM53C261 64K x 4 Bit Multiport Video RAM ---------eeeeeemeaev 221
¢ SRAM

GM76C28A 2K x 8 Bit Static RAM 251
GM76CS88AL 8K x 8 Bit Static RAM 261
GM76C256/L/LL 32K x 8 Bit Static RAM 270
GM76C256AL/ALL 32K x 8 Bit Static RAM 279
GM76C8128/L/LL 128K x 8 Bit Static RAM 288
¢ MASK ROM

GM231000 128K x 8 Bit ROM 301
GM23C1000 128K x 8 Bit ROM 305
GM23C4000 512K x 8 Bit ROM 309
GM23C4100 512K x 8/ 256K x 16 Bit ROM 313
GM23C8100 512K x 16/ IM x 8 Bit ROM 318
GM23C8000 512K x 16/ 1IM x 8 Bit ROM 323
e GOLDSTAR ELECTRON SALES NETWORK 331




GoldStar MEMORY LINEUP

1. DRAM

60 ns | 70 ns | [ 80 ns | 100 ns |

| GM71C256A-70 }_{ GM71C256A-80 H GM71C256A-10 |

256K x 1 {

| GM71C464A-70 I—[ GM71C464A-80 |— GM71C464A-IOj

—| GM71C1000-60 ]—-{ GM71C1000-70 H GM?71C1000-80 |—-{ GM71C1000-10 |

- GM71C10008]-60 |—{ GM71C10008]-70 |—{ GM71C10008}-80 |— GM71C10008]-10 |

-| GM71C1000Z-60 |_| GM?71C1000Z-70 HGM?ICIOOOZ-SO H GM71C1000Z-10 |

1IMx1

— GM71C1000L-60 |— GM71C1000L-70 |—{ GM71C1000L-80 |— GM71C1000L—1T|

— GM71C1000LS]-60 |— GM71C1000LS]-70 |—] GM71C1000LSJ-80 — GM71C1000LSJ-10 |

—| GM71C1000LZ-60 HGM71C1000LZ-70HGM71C1000LZ-80 }-—-l GM71C1000LZ-10—|

—| GM71C4256A-60 ]——| GM71C4256A-70 H GM71C4256A-80 }——[ GM71C4256A-10 ]

H GM71C4256A5]-60 [— GM71C4256A5]-70 |—] GM71C4256AS]-80 |— GM71C4256AS]-10 |

—[ GM?71C4256AZ-60 H GM71C4256AZ-70 |—| GM71C4256AZ-80 I——{ GM71C4256AZ-10 ]

256K x4

—| GM71C4256AL-60—|——[GM71CV4256AL—70 ]—-| GM?71C4256AL-80 ]—-{ GM71C4256AL-10]

- GM71C4256ALS]-60 |—] GM71C4256ALS]-70 |—] GM71C4256ALS]-80 |—] GM71C4256ALSJ-10 |

—| GM71C4256ALZ-60 |——| GM?71C4256ALZ-70 ]——-| GM71C4256ALZ-80 |——| GM71C4256ALZ-10 ]
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GoldStar MEMORY LINEUP

DRAM (Continued)

r 60 ns | | 70 ns | I 80 ns l [ 100ns j

GM71C4100J-60 |—| GM71C41004)-70 |—{ GM71C4100A)80 |

GM71C4100A2-60 |—{ GM71C4100AZ70 |—{ GM71C4100AZ-80 |

*GM71C4100AT/R-60]— ' GM71C4100AT/R-70—{' GM71C4100AT/R-80]

GM71C4100AL)-60 |— GM71C4100AL}-70 |—] GM71C4100ALJ-80 |

F{ aMx1_ 1 GM71C4100AL2-60 |— GM71C4100ALZ-70 }— GM71c4100aLZ-80 |

*GM71C4100ALT/R-60|—} GM71C4100ALT/R-70—F GM71C4100ALT/R-80]

GM?71C4100ASL}-60 —{ GM71C4100ASL)-70 |——{ GM71C4100ASL}-80 |

GM?71C4100ASLZ-60 —{ GM71C4100ASLZ-70 |—| GM71C4100ASLZ-80 |

* GM71C4100ASLT/R-60 | —{* GM71C4100ASLT/R-70|—* GM71C4100ASLT/R-80]

GM71C4400A]60 |—| GM71C4400A]—70 |—| GM71C44004]-80 |

H GM71C4400A2-60 |— GM71C4400aZ-70 |—{ GM71C4400AZ-80 |

L{+GM71C4400AT/R-60}—f* GM71C4400AT/R-70|—* GM71C4400AT/R-80|

+ GM71C4400AL)-60 |— GM71C4400AL}-70 |—{ GM71C4400ALJ-80 |

4M [——{ IMx4 H—-{ GM?71C4400ALZ-60 |—{ GM71C4400ALZ-70 |—{ GM71C4400ALZ-80 |

L GM71C4400ALT/R-60}—{* GM71C4400ALT/R-70}—{*GM71C4400ALT/R 80|

GM?71C4400ASLZ-60 - GM71C4400ASL)-70 |—{ GM71C4400ASL]-80 |

GM?71C4400ASLZ-60 |—| GM71C4400ASLZ-70 |—{ GM71C4400ASLZ-80 |

* GM71C4400ASLT/R 60 [—{* GM71C4400ASLT/R-70 —* GM71C4400ASLT/R-80

J—-r TGM71C4800-70 |—| tGM71C4800)-80 |—| tGM71C4800)-10 |

|—PGM71C4800LJ-70  tGM71cas00L)-80 |— tGM71cas00L)-10 |

—{ 512Kx 8

J——| tGM71C4260J-70 |—| tGM71C4260]-80 |— 1GM71C4260)-10 |

—i 256K x 16 %

L {omricazeory70 || tom7icazeoLyso | 1GM7iCaze0L10 |

Note *: Coming Soon t: Under Development
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GoldStar MEMORY LINEUP

2. DRAM MODULE

] 60 ns || 70 ns 1 [ 80 ns | | 100 ns |
256K x 8 IF | GmM7s2s6570 |—| GMM78256580 |—{ GMM782565-10 |
256Kx9 |- —| GMM79256NS-70 |—| GMM79256NS-80 |— GMM?79256Ns-10 |

—| GMM7810005:60 |— GMM781000s70 |—] GMM7810005-80 |

—{ GMM781000Ns-60 |— GMM781000Ns-70 |—] GMM781000Ns-80 |

— GMM?7910005-60 |— GMM7910005-70 |— GMM7910005-80 |
L{ GMM?791000Ns-60 |—{ GMM?791000Ns-70 |— GMM?791000Ns-80 |
GMM784000560 |—| GMM7840005-70 |— GMM784000s-80 |
GMM794000S-60 1 cmM794000s70 —{ GMM7940005-80 |
GMM?73210008G-60 |— GMM73210005G-70 |—{ GMM73210005G-80 |

GMM?73610005G-60 |— GMM73610005G-70 |— GMM?73610005G-80 | {Both Side)

GMM73610005GS-60 —— GMM?73610003GS-70|—— GMM?73610005GS-80] (Single Side)

GMM73220008G-60 |—] GMM73220005G-70 |——| GMM?73220005G-80 |
GMM73620005G-60 |—] GMM?73620003G-70 —] GMM73620003G-80 |

GMM7401000SG-60 |— GMM74010005G-70 | GMM74010005G-80 | (Single Side)
GMM7402000G-60 |—] GMM74020008G-70 | GMM74020005G-80 | (Both Side)

3. MULTIPORT VIDEO RAM

] 80 ns | | 100ns || 120 ns |
| 256k |— e4kx4 |— oMsacze1zso |— GMmsacze1z-10 |— GMssczeiziz |

12



MEMORY LINEUP

4. SRAM

[ 100 ns | | 120 ns | | 150 ns |

GM76C28-10 |— GM7eC28-12 |
[ 16k | 2kxs
G

M76C28FW-10 |—{ GM76C28FW-12 |

GM76C88L-15
| eak | sxxs }
GM76C88LFW-15

70 ns | 85 ns | ] 00ns | [ 120n50ms |

| rl_GM76Ces6L 85 |— GMM76C256L-10 |—| GM76C256L-12 |

4 GM76C256LFW-85 |—{ GM76C256LFW-10 |—| GM76C256LFW-12 |

I:: GM76C256AL-70 |— GM76C256AL-85 |— GM76C256AL-10 |

GM76C256ALFW-70 |—{GM76C256ALFW-85 | —| GM76C256ALF W-10]

| 256K |— 32kx8 H

—[: GM76C256ALL-70 |—| GM76C256ALL-85 |—| GM76C256ALL-10 |

(GM76C256ALLFW-701—|GM?76C256ALLFW-85—GM76C256ALLFW- 10|

GM76C8128L-70 |— GM76C8128L-85 |— GM76C8120L-10 |

GM76C8128LL-70 |—{ GM76C8128LL-85 |— GM76C8128LL-10 |

[ 1M ] 128kx8

GM76C8128LFW-70 |—] GM76C8128LFW -85 |—| GM76C8128LFW-10]

(GM76C8128LLFW-70}—{GM76C8128LLFW-85}—{GM76C8128LLFW-10]

5. MASK ROM

[ 100 ns | | 120 ns | 150 ns | | 200 ns |

i GM231000-20 ]

| 1M I——i 128K’<8"“_. GM23C1000-10 |__{ GM23C1000-12 I

512K x8

GM23C4000-15 | — GM23C4000-20

512K x8/ |
256K x 16 |

|
GM23C4100-15 [— GM23C410020 |
|

I
{
L—[ GM23C4100Q-15 |—| GM23C41000-20

{ GM23C800015 |—{ GM 23C800020 |

]
| GM23c810015 |— GM23C810020 |

Note t: Under development
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GoldStar | FUNCTION GUIDE

RAMS
Max Current(mA)
Process| Org. Type No. Access : Feature |Package |Available
Time(ns) |Active| S/B (Mil)
DYNAMIC RAM
256Kx1 |GM71C256A - 70 70 70 3 |FAST 16 DIP NOW
- 80 80 60 PAGE
-10| 100 50 MODE
64K x4 |GM71C464A - 70 70 80 3 |FAST 18 DIP NOW
- 80 80 70 PAGE
- 10 100 65 MODE
1IMx1 GM71C1000 - 60 60 90 1 |[FAST 18 DIP NOW
- 70 70 80 PAGE 20 SOJ "
- 80 80 70 MODE 20 ZIP "
- 10 100 60
GM71C1000L - 60 60 90 0.2 |FAST 18 DIP NOW
- 70 70 80 PAGE 20 SOJ "
- 80 80 70 MODE/ 20 ZIP "
- 10 100 60 L-POWER
256K x4 |GM71C4256A - 60 60 90 1 |FAST 20 DIP NOW
- 70 70 80 PAGE 20 SOJ "
- 80 80 70 MODE 20 ZIP "
- 10 100 60
GM71C4256AL -60| - 60 90 0.2 |FAST 20 DIP NOW
-70 70 80 PAGE 20 SOJ "
- 80 80 70 MODE/ 20 ZIP "
- 10 100 60 L-POWER :
CMOS 4Mx1 GM71C4100A - 60 60 110 1 FAST 20 SOJ NOW
- 70 - 70 100 PAGE (300)
- 80 80 90 MODE 20 ZIP "
20 TSOP| 1Q/'93
GM71C4100AL - 60 60 110 0.2 |[FAST 20 SOJ NOW
-70 70 100 PAGE (300)
- 80 80 90 MODE/ 20 ZIP "
L-POWER | 20 TSOP| 1Q/'93
GM71C4100ASL - 60 60 110 0.1 |FAST 20 SOJ NOW
- 70 70 100 PAGE (300)
- 80 80 90 MODE/ 20 ZIP "
SL-POWER | 20 TSOP| 1Q/'93 -
1M x4 GM71C4400A - 60 60 110 1 |FAST 20 SOJ NOW
-70 70 100 PAGE (300)
- 80 80 90 MODE 20 ZIP "
20 TSOP| 1Q/'93
GM71C4400AL - 60 60 110 0.2 |FAST 20 SOJ NOW
- 70 70 100 PAGE (300)
- 80 80 90 MODE/ 20 ZIP "
L-POWER | 20 TSOP| 1Q/'93
GM71C4400ASL - 60 60 110 0.1 |FAST 20 SOJ NOW
- 70 70 100 PAGE (300)
- 80 80 90 MODE/ 20 ZIP "
SL-POWER | 20 TSOP| 1Q/'93

14



GoldStar

FUNCTION GUIDE

RAMS
Max Current(mA)
Process| Org. Type No. Access - Feature |[Package|Available
Time(ns) |Active| S/B (Mil)
DYNAMIC RAM (Continued)
512Kx8 |GM71C4800 - 70 70 110 1 |FAST 28 SOJ |3Q/'93
- 80 80 100 PAGE (400)
- 10 100 90 MODE 28 TSOP
GM71C4800L - 70 70 110 0.2 |FAST 28 SOJ [3Q/'93
- 80 80 100 PAGE/ (400)
- 10 100 90 L-POWER |28 TSOP
CMOS 256K x 16 | GM71C4260 - 70 70 170 1 |FAST 40 SOJ [3Q/'93
- 80 80 150 PAGE (400)
- 10 100 130 MODE 40 TSOP
GM71C4260L - 70 70 170 0.2 |FAST 40 SOJ |30Q/'93
- 80 80 150 PAGE/ (400)
- 10 100 130 L-POWER | 40 TSOP

15




GoldStar FUNCTION GUIDE

RAMS
Max |Current(mA) .
Process| Org. Type No. Access Feature |Package | Available
Time(ns) |Active | S/B (Mil)
DRAM MODULE
) 256K x8 |GMM78256S - 60 60 180 FAST 30 PIN NOW
- 70 70 160 PAGE SOCKET
- 80 80 140 MODE
256Kx9 |GMM79256NS - 70 70 245 FAST 30 PIN NOW
- 80 80 200 5 |PAGE SOCKET
- 10 100 170 MODE
1IMx8 GMM781000S - 60 60 720 FAST 30 PIN NOW
-70 70 640 8 |PAGE SOCKET
- 80 80 560 MODE
GMM781000NS - 60 60 220 FAST 30 PIN NOW
-70 70 200 2 |PAGE SOCKET
- 80 80 180 MODE (2 CHIP)
1M x9 GMM?791000S - 60 60 810 FAST 30 PIN NOW
- 70 70 720 9 |PAGE SOCKET
- 80 80 630 MODE
GMM791000NS - 60 60 310 FAST 30 PIN NOW
-70 70 280 3 |PAGE SOCKET
- 80 80 250 MODE (3 CHIP)
4Mx8 GMM?784000S - 60 60 880 FAST 30 PIN NOW
-70 70 800 8 |PAGE SOCKET
- 80 80 720 MODE
CMOS
4Mx9 GMM?794000S - 60 60 990 FAST 30 PIN NOW
-70 70 900 9 |PAGE SOCKET
- 80 80 810 MODE
1Mx32 |GMM?7321000SG - 60 60 880 FAST 72 PIN NOW
-70 70 800 8 |PAGE SOCKET
- 80 80 720 MODE
1Mx36 |GMM?7361000SG - 60 60 1240 FAST 72 PIN NOW
- 70 70 1120 12 |PAGE SOCKET | H=25.4mm
- -8 80 1000 MODE
GMM?7361000SGS- 60 60 1240 FAST 72 PIN NOW
-70 70 1120 12 |PAGE SOCKET | H=31.75mm
- 80 80 1000 MODE
2Mx32 |GMM7322000SG - 60 60 896 FAST 72 PIN NOW
- 70 70 816 16 |PAGE SOCKET
- 80 80 736 MODE
2Mx36 |GMM7362000SG - 60 60 1264 FAST 72 PIN .| NOW
=70 70 1144 24 |PAGE SOCKET
-'80 80 1024 MODE
1IMx40 |GMM7401000SG - 60 60 1100 FAST 72 PIN NOW
-70 70 1000 10 |PAGE SOCKET
- 80 80 900 MODE
2M x40 |GMM?7402000SG - 60 60 1120 FAST 72 PIN NOW
. -70 70 1020 20 |PAGE SOCKET
| - 80 80 920 MODE

16



GoldStar FUNCTION GUIDE

RAMS
Max Current(mA)
Process| Org. Type No. Access : Feature |Package |Available
Time(ns) |Active | S/B (Mil)
MULTIPORT VIDEO RAM
64Kx4 |GM53C261 - 80 80 70 6 |FAST 24 ZIP NOW
CMOS - 10 100 60 PAGE (400)
-12 120 50 MODE
STATIC RAM
2Kx8 GM76C28AL - 10 100 60 0.05 24DIP/SOP | NOW
- 12 120 50 (600/330)
8Kx8 [GM76C88AL - 15 150 40 0.1 |L-Power 28DIP/SOP | NOW
(600/330}
32Kx8 |GM76C256 -85 85 70 1 28DIP/SOP [ NOW
-10{ 100 (600/330)
-12| 120
GM76C256L -85 85 70 0.1 |L-Power 28DIP/SOP | NOW
CMOS -10| 100 (600/330)
- 12 120
GM76C256AL - 70 70 70 0.1 {L-Power 28DIP/SOP | NOW
-85 85 ADVANCED | (600/330)
- 10 100 VERSION
GM76C256ALL - 70 70 70 0.02 |LL-Power | 28DIP/SOP | NOW
-85 85 ADVANCED | (600/330)
- 10 100 VERSION
128Kx8 |GM76C8128L -70 70 70 0.1 |L-Power 32DIP/SOP.| NOW
- 85 85 (600/525)
-10 100
GM?76C8128LL -70 70 70 0.05 |LL-Power 32DIP/SOP{ NOW
-85 85 (600/525)
- 10 100
ROM
Max Current(mA)
Process| Org. Type No. Access : Feature |Package|Available
Time(ns) | Active| S/B (Ml
MASK ROM
NMOS [128Kx8 |GM231000 - 20 200 100 20 28 DIP NOW
GM23C1000 - 10 100 40 0.03 28 DIP NOW
: -12 120
512Kx8 [GM23C4000 - 15 150 60 1.15 32 DIP NOW
- 20 200 32 SOpP
- 25 250
512K x 8/ |GM23C4100 - 15 150 60 1.5 |byte-word | 40 DIP NOW
CMOS |256Kx 16 -20 200 switchable | 44 QFP
- 25 250
1M x8 GM23C8000 - 15 150 50 0.03 32 DIP 4Q/'92
-20 200
1Mx8/ |GM23C8100 -15 150 50 | 0.03 |byte-word | 42 DIP 3Q/'92
512K x 16 - 20 200 switchable

17




GoldStar

CROSS REFERENCE GUIDE

DYNAMIC RAM

GoldStar Hitachi Toshiba NEC Fujitsu |Mitsubishi TI
GM71C256A HM51256 TC51256 uPD41256 MB81256 M5M4256A TMS4256
GM71C464A HM51464 — wPD41464 MB81464 M5M4464A TMS4464
GM71C1000 HM511000A |TC511000 wPD421000 MB81C1000A |M5M41000B TMX4C1024
GM71C1000L |HM511000AL |TC511000L — MB81C1000AL — -
GM71C4256A |HM514256A [TC514256 uPD424256 MB81C4256A |M5M44C256B |TMS44C256
GM71C4256AL |HM514256AL — — MB81C4256AL - —_
GM71C4100A |HM514100A |TC514100A 1PD424100 MB814100 M5M44100A -
GM71C4100AL |HM514100AL |TC514100AL — - M5M44100A-L -
GM71C4100ASL |HM514100ASL — — — —_ —
GM71C4400A |HM514400A [TC514400A  |uPD424400 MB814400 M5M44400A —
GM71C4400AL |HM514400AL |TC514400AL — - M5M44400A-L —
GM71C4400ASL |HM514400ASL — — — — —
GM71C4800 HM514800 TC514800A uPD424800 MB814800 M5M44800A —
GM71C4800L |HM514800L |TC514800AL . -— — - -
GM71C4260 HM514260 TC514260A uPD424260 MB814260 M5M44260A —
GM71C4260L |HM514260L |TC514260AL — - - —
DRAM MODULE

GoldStar Hitachi Toshiba NEC Fujitsu |Mitsubishi TI
GMM78256S HB56D25608 |THM82500AS |MC-41256A8 MB85214 MH25608]/JA |TM4256FL8
GMM79256NS |HB56D25609 |THM925000AS {MC-41256A9 MB85227 MH25609]/JA |TM4256GU9
GMM781000S |HB56A18 THMS81000AS |[MC-421000A8 |MB85230 MH1MO08AOQ]/JA -
GMM791000S |HB56A19 THM91000AS |MC-421000A9A (MB85235 MH1MO09B0]J TM024GAD9
GMM791000NS - THM91070S - - - —
GMM784000S |HB56A48 THM84000ASG |[MC-42400A8A |[MB85285 MH4MO08AOD] |—
GMM?794000S |HB56A49 THM94000ASG |MC-42400A9A |MB85295 MH4MO09A0D] -
GMM7321000SG |HB56D132R THM321000ASG |MC-421000A32 —_ HM1M32D] -
GMMT7361000SG |{HB56D136 THM361040ASG |MC-421000A36 |— MH1M36D] -
GMM?7322000SG |HB56D232 THM322020ASG |MC-422000A32 - HM2M32E] -
GMM7362000SG |HB56D236 THM362040ASG |MC-422000A36 - HM2M36CJ -
GMM?7401000SG |HB56A140 THM401000ASG — - - -
GMM7402000SG |HB56A240 THM402020ASG - - - -

18




GoldStar

CROSS REFERENCE GUIDE

MULTIPORT VIDEO RAM

GoldStar Hitachi NEC Fujitsu  |Mitsubishi TI Vitelic
GM53C261 HM53461* uPD41264* MB81461* M5M4C264 TMS4461* V53C261
(NOTE) *: Not fully compatible
STATIC RAM
GoldStar Hitachi Toshiba NEC Fujitsu | Mitsubishi Sony
GM76C28A HM6116/L TC5517 uPD446 MB8416 M5M5117 CXK5816
GM76C88AL HM6264AL TC5565A/L uPD4364L MB8464L M5M5165 CXK5864B
GM76C256 AL/ALL| HM62256/L/AL | TC55257A/AL | uPD43256A | MB84256A/AL | M5M5255B CXK58257
GM76C8128/L/LL| HM628128L | TC55100/L | uPD431000 | MB841000AL | M5M51998 = | TM562828
MASK ROM
GoldStar | Hitachi | Toshiba NEC Fujitsu | Mitsubishi Sharp
GM231000 | HN62321 | TC531000 | uPD23C1000 MB831000 M5M23C100 LH531000A
GM23C4000 | HN623x4 | TC534000 | uPD23C4001E | MB834100 M5M23C401 LH534300
GM23C4100 | HN624x 4 — #PD23C4000 MB834200 M5M23C400 LH534000
GM23C1000 | HN62321P | TC531000CP | xPD23C1000AC | MB831000 M5M23C1000 | LH231000BD
GM23C8100 | HN62418P | TC538200P #PD23C8000 MB838200 M5M23800P LH538000D




GoldStar '~ STANDARD TERMINOLOGY

A. TERMS AND DEFINITIONS
VOLTAGES

Vin

High-level input voltage

An input voltage level within the more positive (less negative) of the two ranges of values used to represent
the binary variables. A minimum value is specified which is the least-positive (most-negative) value of
high-level input voltage for which operation of the logic element within specification limits is guaranteed.

Vi Low-level input voltage
An input voltage level with the less positive (more negative) of the two ranges of values used to represent
the binary variables. A maximum value is specified which is the most-positive (least-negative value of
low-level input voltage for which operation of the logic element within specification limits is guaranteed.
Von High-level output voltage A -
The voltage at an output terminal for a specified output current Ioy with input conditions applied that
according to the product specification will establish a high level at the output.
VoL Low-level output voltage
The voltage at an output terminal for a specified output current Ior, with input conditions applied that
according to the product specification will establish a low level at the output.
Vpp Vcc, Vep Supply Voltage
The voltages supplied to the corresponding voltage pins that are required for the device to the function.
CURRENT
I High-level input current
The current flowing into* an input when a specified high-level voltage is applied to that input.
I Low-level input current
The current flowing into* an input when a specified low-level voltage is applied to that input.
Ion High-level output current
- The current flowing* the output with a specified high-level output voltage Von applied.
Io. Low-level output current

The current flowing *the output with a specified low-level output voltage VoL applied.

*Note: The current flowing out of a terminal is a negative value.

Iojoffy Off-state output current

Ios

The current flowing into* an output with a specified output voltage applied and input conditions ap-
plied that according to the product specification will cause the output switching element to be in the
off state.

*Note: This parameter is usually specified for open-collector outputs intended to drive devices other than
logic circuits or for three-state outputs.

Short-circuit output current

The current flowing into* an output when that output is short-circuited to ground (or other specified
potential) with input conditions applied to establish the output logic level farthest from ground potential
{or other specified potential).

Icc, Ipp Supply Current

The current into, respectively, the Vpp,Vcc supply terminal.
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DYNAMIC CHARACTERISTICS

ta

trc

tsu

taoLp

tw

tREF

Access Time

The time interval between the application of a specific input pulse and the availability of valid signals
at an output.

(Example)

tacc : Address access time

tacs : Chip select access time

toe : Output enable access time

Cycle Time

The time interval between the start and end of a cycle.
(Example)

trc : Read cycle time

twc : Write cycle time

Setup Time

The time interval for which a signal is applied and maintained at a specified intput terminal before an
active transition occurs at another specified input terminal.

(Example)

tas : Address set-up time

tpw : Input data set-up time

tasw : Write address set-up time

Hold Time

The time interval for which a signal or pulse is retained at a specified input terminal after an active
transition occurs at another specified input terminal.

(Example)

traH : Row address hold time

tpH : Input data hold time

tron : Output data hold time from RAS

Pulse Duration (width)

The time interval between specified reference points on the leading and trailing edges of the pules
waveform.

(Example)

twp : Write pulse duration

tsp  : Chip select pulse width

Refresh time interval

The time interval between the beginings of successive signals that are intended to restore the level in
a dynamic memory cell to its original level.

The refresh time interval is the actual time interval between two refresh operations and is determined
by the system in which the digital circuit operates.. A maximum value is specified that is the longest
interval for which correct operation of the digital is guaranteed.

(Example)

trer : Refresh time interval
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Transition times (also called rise and fall times)

The time interval between two reference points (10% and 90% unless otherwise specified) on the same wave-
form that is changing from the defined low level to the defined high level (rise time) or from the defined high
level to the defined low level (fall time).

Valid time

(a) General
The time interval during which a signal is {or should be) valid.

(b) Output data-valid time
The time interval in which output data contines to be valid following a change of input conditions that could
cause the output data to change at the end of the interval.

Enable time (of a three-state output)

The time interval between the specified reference points on the input and output voltage waveforms, with the
three-state output changing from a high-impedance (off) state to either of the defined active levels (high or low).

Note: For memories these intervals are often classified as access times.

Disable time (of a three-state output)

The time interval between the specified reference points on the input and output voltage waveforms, which
the three-state output changing from either of the defined active levels (high or low) to a high-impedance (off) state.

B. WAVEFORMS

Symbol Input Output
MUST BE WILL BE
VALID VALID
CHANGE WILL CHANGE
FROM H TO L FROM H TO L
CHANGE WILL CHANGE
FROM L TO H FROM L TO H
DON'T CARE:
"o‘o:o 000 ANY CHANGE CHANGING:
AXXX PERMITTED STATE UNKNOWN
HIGH
N/A
D— IMPEDANCE
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ORDERING INFORMATION

GOLDSTAR MEMORY

ORDERING INFORMATION — I (COMPONENT)

GM XX X XXXX X X XX—XX/X

PREFIX OF <—]

GOLDSTAR
MEMORY IC

FAMILY -——

71: DRAM
76: SRAM
53: VIDEO RAM
23: MASK ROM

3

PROCESS =

C: CMOS
N: NMOS

DENSITY <

REVISION NO -

BLANK: ORIGINAL
A : FIRST
B : SECOND

LTEMPERATURE RANGE

(OPTION)

BLANK: COMMERCIAL
M : MILITARY

1 : INDUSTRIAL

l———» SPEED|(ns)

60: 60
70: 70
80: 80
85: 85
10:100
12:120
15:150
20:200
25:250

- PACKAGE TYPE
BLANK: PLASTIC DIP

D : CERDIP
FW  :SOP ,
PL : PLCC (256K DRAM)
s : SOJ (IM DRAM]
] : SO (4M DRAM]
Z . ZIP
0 . QFP
T . TSOP (NORMAL)
R : TSOP (REVERSE)
» POWER
BLANK: STANDARD
L : LOW-POWER
LL  : VERY LOW-POWER (SRAM)
SL : SUPER LOW-POWER (DRAM)
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GOLDSTAR MEMORY
ORDERING INFORMATION — II (MODULE)

GMM X XX XXXX XX X—-XX

PREFIX OF -— — SPEED (ns)
GOLDSTAR
MEMORY MODULE 60: 60
70: 70
80: 80
10:100
FAMILY <—
7: DRAM
5: SRAM . -————— REVISION NO.
BLANK: ORIGINAL
A : FIRST
B : SECOND
S : SINGLE SIDE
ORGANIZATION =
8: x 8 bits
9: X 9 bits
16: x 16 bits -——» TERMINAL TYPE
32: x32 bits
36: x 36 bits S : SOCKET TYPE (SOLDER PLATIN
40: x40 bits SG: SOCKET TYPE (GOLD PLATING)
L : LEAD TYPE
DENSITY =
‘————— COMPONENT
256 : 256K
512 : 512K ; BLANK: ORIGINAL CHIP
1000: 1M . N : OTHER CHIP
2000: 2M
4000: 4M
8000: 8M
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PACKAGE GUIDE

PACKAGE SERIES FOR MOS MEMORY

Type

ORG

DIP

SOJ

ZIP

SOP

QOFP

TSOP

DRAM

256K x 1
64K x4
1IMx1
256K x 4
4Mx 1
1IMx4
512K x 8
256K x 16

300MIL/16PIN
300MIL/18PIN
300MIL/18PIN
300MIL/20PIN

300MIL/20PIN
300MIL/20PIN
300MIL/20PIN
300MIL/20PIN
400MIL/28PIN
400MIL/40PIN

400MIL/20PIN
400MIL/20PIN
400MIL/20PIN
400MIL/20PIN

TYPE 11
TYPE 11
TYPE II
TYPE II

V-RAM

64K x 4

400MIL/24PIN

SRAM

2Kx 8
8Kx 8
32Kx8
128K x 8

600MIL/24PIN
600MIL/28PIN
600MIL/28PIN
600MIL/32PIN

330MIL/24PIN
330MIL/28PIN
330MIL/28PIN
525 MIL/32PIN

MASK
ROM

128K x 8
512K x 8
512K x 8/
256K x 16

600MIL/28PIN
600MIL/32PIN
600MIL/40PIN

44PIN

*Note: PACKAGE NAME

DIP
SOJ

: DUAL IN-LINE PACKAGE
: SMALL OUTLINE J-LEADED PACKAGE

ZIP :ZIG ZAG IN-LINE PACKAGE

SOP
QFP

: SMALL OUTLINE PACKAGE
: QUADRATIC FLAT PACKAGE

TSOP: THIN SMALL OUTLINE PACKAGE
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@ GoldStar

GOLDSTAR ELECTRON CO, LTD.

GM71C256A
262,144 WORDSx 1 BIT
CMOS DYNAMIC RAM

Description

The GM71C256A is the new generation dynamic
RAM organized 262,144 x 1 Bit. GM71C256A has
realized higher density, higher performance and
various functions by utilizing advanced CMOS
process technology. The GM71C256A offers Fast
Page Mode as a high speed access mode. Mul-
tiplexed address inputs permit the GM71C256A
to be packaged in a standard 16 pin DIP. The
package size provides high system bit densities
and is compatible with widely available automat-
ed testing and insertion equipment. System orient-
ed features include single power supply of 5V +
10% tolerance, direct interfacing capability with
high performance logic families such as Schottky
TTL.

Pin Configuration

16 DIP
_ABE ~/ 16| Vss
DINIZ @CTS
WE |3 14 | Doyt
RAS| 4 13| A6
AO|5 12| A3
A2|6 11| A4
Al 7 10| A5
Vee| 8 9 |A7

Features

® 262,144 x 1 Bit Organization

® Fast Page Mode Capability

* Single Power Supply

¢ Fast Access Time & Cycle Time  (Unit: ns)

trac tcac | trc | tec
GM71C256A-70 70 15 | 130 | 50
GM71C256A-80 80 20 | 145 55
GM71C256A-10 100 25 | 175 60

® Low Power
Active: 385/330/275 mW (MAX)
Standby: 16.5 mW (CMOS level: MAX])

® RAS Only Refresh, CAS before RAS Refresh,
Hidden Refresh Capability

¢ All inputs and output TTL Compatible

® 256 Refresh Cycles/4 ms
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GoldStar GM71C256A
Pin Description
Pin Function Pin Function
A0~ A8 Address Inputs Dmv Data Input
RAS Row Address Strobe Dour Data Output
CAS Column Address Strobe Vce Power (+5V)
‘WE Write Enable Vss Ground
Ordering Information
Type No. Access Time Package
GM71C256A-70 70ns 300 Mil
GM71C256A-80 80ns 16 Pin
GM71C256A-10 100ns Plastic DIP

Absolute Maximum Ratings*

Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 °C
Tstc Storage Temperature (Plastic) -55~125 °C
Vin/Vout Voltage on any Pin Relative to Vss -1.0~7.0 v
Vce Voltage on Vcc Relative to Vss -1.0~7.0 \'%
Iout Short Circuit Output Current 50 mA
Pp Power Dissipation 1.0 w

*Note: Operation at or above Absolute Maximum Ratings can adversely affect device reliability.

" Recommended Operating Conditions

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 4.5 5.0 5.5 \%
Vi Input High Voltage 2.4 — 6.5 v
Vi Input Low Voltage -1.0 — 0.8 \'A
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GoldStar GM71C256A
DC Electrical Characteristics: (Vcc=5V +10%, Ta=0~70°C)
Symbol Parameter Min | Max | Unit | Note
Vou Output Level 2.4 Vce \'%
Output ""H"’ Level Voltage (Iour= -5mA)
VoL Output Level 0 0.4 v
Output "L" Level Voltage {Iour=4.2mA)
Icci Operating Current 70ns — 70
Average Power Supply Operating Currex}t 80ns | — 60 mA 1,2
(RAS, CAS, Address Cycling: trc=trc min)
100ns — 50
Iccz Standby Current (TTL)
Power Supply Standby Current — 3.5 | mA
(RAS, CAS=V, Dour=High-Z)
Iccs RAS Only Refresh Current 70ns | — 70
Average Power Supply Current 80ns | — 60 mA 2
RAS Only Refresh Mode
(RAS Cycling, CAS =V, trc=trc min) 100ns — 50
Icca Fast Page Mode Current 70ns | — 45
Average Power Supply Current N mA 1,3
Fast Page Mode 80ns 40
(RAS =V, CAS Address Cycling: tpc=tpc min) 100ns | — 35
Iccs Standby Current (CMOS)
Power Supply Standby Current — 3| mA
(RAS CAS=Vcc-90.2V, Doyr=High-Z)
Iccs CAS before RAS Refresh Current 70ns | — 70
(tr=trc min) sons | — | 60| ™A
100ns — 50
Iccr Standby Current RAS=Vy
CAS=V1 — 4 | mA 1
Dour=Enable
Iy Input Leakage Current -10 10 | pA
Any Input (0V<VIN<6.5V)
Io Output Leakage Current -10 10 | pA
(Dour is Disabled, 0V<Vour<6.5V)

Note 1. Icc depends on output loading condition when the device is selected, Icc (max) is specified at the out-

put open condition.

2. Address can be changed less than three times while RAS=Vp

3. Address can be changed once or less while CAS=Vmu

Capacitance (Vcc=5V + 10%, Ta=25°C)

Symbol Parameter Min Max Unit Note
Cn Input Capacitance (Address, Din ) — 4 pF 1
Cr2 Input Capacitance (Clocks) — 5 pF 1
Co Data Capacitance (Dour) — 6 pF 1,2

Note 1. Capacitance is sampled and not 100% tested.
2. CAS=Viy to disable Dour.
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GM71C256A

AC Characteristics (Vcc=5V +10%, Ta=0~70°C, Note 1,14)
Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)

Symbol P " GM?71C256A-70 GM71C256A-80 GM71C256A-10 Unit | Not
ymbo arameter Min Max Min Max Min Max m ote
trc Random Read or Write 130 - 145 — 175 — ns
Cycle Time

trp RAS Precharge Time 50 — 55 — 65 — ns

tRAS RAS Pulse Width 70 | 75,000 | 80 | 75,000 | 100 | 75,000 | ns

tCASR) CAS Pulse Width 15 | 75,000 20 | 75,000 25 | 75,000 ns
in Read Cycle

tcasw) | CAS Pulse Width 20 | — 25 | — 30 | — ns
in Write Cycle

tasR Row Address Set-up Time 0 — 0 — 0 — ns

trRAH Row Address Hold Time 15 — 15 — 15 — ns

tasc Column Address Set-up 0 — 0 — 0 - ns
Time

tcan Column Address Hold 15 — 15 — 20 — ns
Time

treD RAS to CAS Delay Time 25 55 25 60 25 75 ns

trRAD RAS to Column Address 20 35 20 40 20 55 ns 9
Delay Time

trsr) | RAS Hold Time 15 — 20 — 25 — ns
(Read Cycle)

trsuw) | RAS Hold Time 25 - 25 - 30 - ns
(Write Cycle)

tAR Column Address Hold 55 — 60 — 70 — ns
Time from RAS

tcsH CAS Hold Time 70 — 80 — 100 — ns

tcrp CAS to RAS Precharge 15 — 15 — 15 - ns
Time

tr Transition Time 3 25 3 25 3 25 ns 7
(Rise and Fall)

tREF Refresh Period — 4 - 4 — 4 ms

32



GoldStar GM71C256A

Read Cycle
Svmbol P ¢ GM71C256A-70 GM71C256A-80 GM71C256A-10 Unit | N
ymbo. arameter Min Max Min Max Min Max mt ote
traC Access Time from RAS — 70 - 80 — 100 ns 2.3
tcac Access Time from CAS — 15 —_ 20 — 25 ns 3,4
taa Access Time from Column — 35 — 40 — 45 ns 3,5
Address .
trcs Read Command Set-up 0 — 0 — 0 — ns
Time
tRCH Read Command Hold Time 5 — 5 — 5 — ns
to CAS
tRRH Read Command Hold Time 5 — 5 — 5 — ns
to RAS
tRAL Column Address to RAS 35 — 40 —_ 45 — ns
Lead Time
torr Output Buffer Turn-off 0 15 0 20 0 25 ns 6
Delay Time

Write Cycle

GM?71C256A-70 GM71C256A-80 GM71C256A-10 .
Symbol Parameter Unit | Note
Min Max Min Max Min Max
twcs Write Command Set-up 0 - 0 — 0 — ns 10
Time
twcH Write Command Hold 15 — 15 — 20 — ns
Time
twcr Write Command Hold 55 - 60 — 70 — ns
Time from RAS
twp Write Command Pulse 15 — 15 — 20 — ns
Width
tRWL Write Command to RAS 20 — 25 —_ 30 — ns
Lead Time
tcwL Write Command to CAS 20 - 25 — 30 — ns
Lead Time
tDs Data-in Set-up Time 0 — 0 — 0 — ns 11
tpH Data-in Hold Time 15 — 15 — 20 — ns 11
tDHR Data-in Hold Time 55 — 60 — 70 — ns
Referenced to RAS
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GM71C256A

Read-Modify-Write Cycle

GM71C256A-70 | GM71C256A-80 | GM71C256A-10
Symbol Parameter Unit | Note
Min Max | Min Max | Min Max
trRwC Read-Write Cycle Time 155 — 175 — 210 — ns
tRRW Read-Modify-Write Cycle 95 — 110 — 135 — ns
RAS Pulse Width
tawp | RAS to WE Delay Time 70 | — 80 | — | 100 | — ns 10
tcwp CAS to WE Delay Time 15 — 20 — 25 — ns 10
taAwD Column Address to WE 35 — 40 — 45 — ns 10
Delay Time
Refresh Cycle
GM71C256A-70 | GM71C256A-80 | GM71C256A-10 .
Symbol Parameter - - B Unit | Note
Min Max | Min Max | Min Max
tcsr CAS Set-up Time 10 - 10 - 10 — ns
(CAS-before-RAS Refresh Cycle)
tcur | CAS Hold Time ' 20 — 25 - 30 - ns
‘ (CAS-before-RAS Refresh Cycle)
trpC RAS Precharge to CAS Hold Time | 0 — 0 — 0 — ns
Fast Page Mode Cycle
GM71C256A-70 | GM71C256A-80 | GM71C256A-10 .
Symbol Parameter Unit | Note
Min [ Max | Min | Max | Min | Max
tpc Fast Page Mode Cycle 50 — 55 — 60 — ns
Time
tcp | Fast Page Mode CAS Precharge 15 - 15 - 20 - ns
Time
trRASC Fast Page Mode RAS Pulse — |75,000f — [75,000f — |[75,000| ns 12
_ Width ‘
tacp Access Time from CAS Precharge | — 45 - 50 - 55 ns 13
Fast Page Mode Read-Modify-Write Cycle
“Svmbol P ¢ GM71C256A-70 | GM71C256A-80 | GM71C256A-10 Unit | N
T
ymbo aramete Min | Max | Min | Max | Min | Max nit ote
tecM Fast Page Mode Read-Modify- 75 — 85 — 95 — ns
Write Cycle Time

34




GoldStar - GM71C256A

Notes :

1.
2.

[&2 IS I )

10.

11.

12.
13.
14.

AC measurements assume tt = 5ns.
Assumes that trcp<trcp(max) and trap<trap(max). If trcp or trap is greater than the maximum
recommended value shown in this table, trac exceeds the value shown.

. Measured with a load circuit equivalent to 2TTL loads and 100pF.

. Assumes that trcp > trcp(max) and trap < trap(max).

. Assumes that tRcp < trcp{max) and trap = trap(max).

. torr{max) defines the time at which the output achieves the open circuit condition and is not referenced

to output voltage levels.

. Vig(min) and Vi (max) are reference levels for measuring timing of input signals. Also transition times are

measured between Vig and ViL.

. Operation with the trcp(max) limit insures that trac(max) can be met. trep(max) is specified as a refer-

ence point only: if trcp is greater than the specified trcp(max) limit, then access time is controlled exclu-
sively by tcac.

. Operation with the trap(max) limit insures that trac{max) can be met. trap(max) is specified as a refer-

ence point only: if trap is greater than the specified trap(max) limit, then access time is controlled exclu-
sively by taa.

twcs, tcwp and trwp, tawp are not restrictive operating parameters. They are included in the data sheet
as electrical characteristics only : if twcs > twcs(min), the cycle is an early write cycle and the data out
pin will remain open circuit(high impedance) throughout the entire cycle : if trwp > trwp(min), tcwp >
tcwp(min) and tawp > tawp(min), the cycle is a read-write and the data output will contain data read from
the selected cell  if neither of the above sets of conditions is satisfied, the condition of the data out{at access
time) is indeterminate.

These parameters are referenced to CAS leading edge in early write cycles and to WE leading edge in delayed
write or Read-modify-Write cycles.

trasc defines RAS pulse width in Fast Page Mode cycles.

Access time is determined by the longer of taa or tcac or tacp.

An injtial pause of 200 us is required after power up followed by a minimum of eight initialization cycles
{any combination of cycles containing RAS clock such as RAS only refresh). If the internal refresh counter
is used, a minimum of eight CAS-before-RAS refresh cycles are required.
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GM71C256A

TIMING WAVEFORMS

tre N
tRAS trp
RAS SL 7 \
tcsH | tcrp
treD tRSH
tr—» |e——o teas
oS \ /1
N T
tasr | tFtADt Ase tRAL
tRaAH tcan
4 \
ronress ALK I, = RGNS
_ tAR tRE
— o REH
™ ‘ R
tRAC
terz
Dourt oFEN { vaLip QUTPUT

FIGURE 1. READ CYCLE

m Don’t Care
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trRC
trAs trp
RAS N
N 7
tcsH tcrp
tRCD tRSH
t tcas
T—» j—
JE— N A
CAS N Z
tasr tRAD tRWL
tewL

4 ]
—T RAH e | oA

4 N
A ] /

taR
twes
twp
7 SRR RN
N Z
twer
DHR
. IDs toH

Din VALID INPUT

|
%

Dout OPEN

m Don’t Care

FIGURE 2. EARLY WRITE CYCLE
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tRwc
tRAS AP
N
RAS \( 7 \
T g tRSH il
\ - tcas
CAS x‘ P
tAR 1 towL
' tRAD tcan D tRWL
tAsR tRAH tasc {RAL
N\ N WV \V,
oress O o W = X
towp
tRes <11 tawp
tRwWD twp
I A \
7 K \_
tps toH
A
Din v VALID INPUT7 ‘A“"A""“z”““‘
tcac
tAn tOFF|
tRaC
Dour OPEN - VALID OUTPUT
N
tcLz —+

KOM Don't Care

FIGURE 3. READ-MODIFY-WRITE CYCLE
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trasc tRP
™ A ~ J - )
RAS S Z \
N 7
r tcsH tpc tRSH tcRp
tRCD tcas tcp tcas tcp CAS
— ' " Y .
CAS \ } N Y N
| tRAD 7 N7 N
il I DR tasc || |tha
tcAH tasc| | tcaH tasc
tcaH
ADDRESS ROW COLUMN COLUM COLUMN
~—7 7
taR
tres | | tRRH
trcs tres | I
tRCH—* |-7 tRCH —* [+t
WE F f
/ tcac tcac tcac
tAn t tAa l taa
tRAC tace tacp F
RAC torFF, torF tor
Dout VALID } L VALID SE_ VALID
X OUTPUTY —‘OUTPUT7 OUTPUT
toLz —» — toLz — torz

X X| Don't Care

FIGURE 4. FAST PAGE MODE READ CYCLE
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tRASC | trp
RAS N
RAS
\ / N
tosH tpc tRSH
trRCD tcas tcp tcas tcp tcas | tcrp
&, N/ N \
Sl
AR ! - tRAL
tasr | | traH
tcan ItAsc 'CAHI tasc | |tcaH
tasc
ADDRESS ROW [} COLUMN COLUMN COLUMW
tRAD twe
twer
twes| | twen tweH
twes e tWCH
. 7 ] N Z
tps ! 1 tos
| ton
toH
DR XXX QOOOOOXXY
Din VALID INPUT 0“’ 1)00 (X vALID INPUT [X)
\\M’ 0&?0?0 QA’A’A’A’A’A’.A’

OPEN
Dout

m Don’t Care

FIGURE FAST PAGE MODE WRITE CYCLE
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tRAsC L lmp
RAS K A ]
K 7 \_
tr tcsH trcm tRWL
trRcD tcp tcrP
tcas tcas
-— A [ } l
CAS 12
tasr |
tasc
tRAH tcan .
ASC
ADDRESS &i ROW COLUMN
tAwp ! towL i
tAwD twp tawD twp towd twp
/ R
WE
trcs tcwp
D £ vaLip
IN L INPUT
tcac
T
taa
Dour ;@(
tRAC

m Don’t Care

FIGURE FAST PAGE MODE READ-MODIFY-WRITE CYCLE
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tRAS tRP

RS \ / N
trRPC tcrp

tcrp H

= T L

AWNVVVVY\ 7 VAVAVAVAVAVAVAVAVAVAVAVAVAVATAVAVAVAVA'AYAVAVAY
rooness SN RN

OPEN
Dour

FIGURE 7. RAS-ONLY-REFRESH CYCLE

trRC

tRP tRas ) tRp

= /| w Ik y \_

tcHR

B W

m Don’t Care

FIGURE 8. CAS BEFORE RAS REFRESH CYCLE
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_ tRC
tRAS l tRP tRAS l | trpP
U A
RAS S N\
trcD tRSH tCHR tcrp |
L!cnp =~
CAS !\ \
tAsrR | tRAD

tasc
tRAHA n
RA 'ﬂ t?AH
i’ 3
ADDRESS ROW

| tRRH

X SII9990

tcLz

-4

FIGURE 9. HIDDEN REFRESH CYCLE (READ)
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tRe tRC

tRAS ‘ tRp tRAS | tRp

— '—\ N
RAS N _7' \ \j \_
= /TR JZL A

ADDRESS

OPEN

Dour

FIGURE 10. HIDDEN REFRESH CYCLE (WRITE)
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i —_—ﬂ} zz—-—:.

tcsr tevm | | fepT tRsH

tcas |

CAS _\ \r Jf__—

tRAL

tASC >
tr tcan |
ADDRESS COLUMN
\
tws twH tRcs tRCH

tRRH

— A \
WE tcLz
toFr
‘ tcac

taa

OPEN /
Dout I VALID OUTPUT

m Don’t Care

FIGURE 11. CAS-BEFORE-RAS REFRESH COUNTER CHECK CYCLE (READ)
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| trP
AAS /
k_ A
| tcsm tchR | | tepT tRSH tcrp
tcas
CAS
£
tasc
tcan |
tr
ADDRESS COLUMN
| towL
|
twes tweH
tRWL
WE
X Z

tps

toH

D,

z

V V VVV V VVV V VVAAN/
"’ 0‘.’ ‘0"“ “:‘:"'1 VALID INPUT ..’ "”.“’0“‘0‘

OPEN

Dout

m Don’t Care

FIGURE 12. CAS-BEFORE-RAS REFRESH COUNTER CHECK CYCLE (WRITE)
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GM71C256A

Package Dimensions

16 DIP
N I e s Y |
2
=
# S
N
0
&
o
L
X
0.008(0.20)MIN

N N N N A N Oy A |
|‘————— 0.905(22.99)MA ———l

0.100(2.54) —~{
BS%O( )

0.015(0.35)MIN
0.023(0.58)MAX

0.200(5.08)MAX

0.100(2.54)MIN

0.055(1.65)MAX

Unit: inches (mm)

0~15°

ti 0.300(7.62) —4‘

S
0.00802MIN

0.014(0.36)MAX
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GOLDSTAR ELECTRON CO.,,LTD.

&

GM71C464A
65,536 WORDSx 4 BIT

CMOS DYNAMIC RAM

Description

The GM71C464A is the new generation dynamic
RAM organized 65,536 x4 Bit. GM71C464A has
realized higher density, higher performance and
‘various functions by utilizing advanced CMOS
process technology. The GM71C464A offers Fast
Page Mode as a high speed access mode. Mul-
tiplexed address inputs permit the GM71C464A
to be packaged in a standard 18 pin DIP. The
package size provides high system bit densities
and is compatible with widely available automat-
ed testing and insertion equipment. System orient-
ed features include single power supply of 5V +
10% tolerance, direct interfacing capability with
high performance logic families such as Schottky
TTL.

Pin Configuration
18 DIP

o [1]
vo1[ 2 |
e[
WE 4]
ARS [ 5 |
As 6 |
[7
mle]
Vo9 |

o] v
17] vos
16] cAS
15] v03
14] a0
13] A1
12] A2
11] A3
10] A7

Features

65,536 x4 Bit Organization

sFast Page Mode Capability

eSingle Power Supply

eFast Access Time & Cycle Time (Unit: ns)

trac | tcac | trc | tec
GM71C464A-70 70 25 | 130 50
GM71C464A-80 80 30 | 145 | 55
GM71C464A-10 100 35| 175 65

¢ Low Power
Active: 385/330/247 mW (MAX)
Standby: 16.5 mW (CMOS level: MAX)

® RAS Only Refresh, CAS before RAS Refresh,
Hidden Refresh Capability

e All inputs and outputs TTL Compatible

® 256 Refresh Cycles/4 ms
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Pin Description
Pin Function Pin Function
A0~A7 Address Inputs OE Output Enablee
RAS Row Address Strobe 1/01~1/04 Data Input, Output
(TS Column Address Strobe Vce Power (+5V)
WE Write Enable. Vss Ground
Ordering Information
Type No. Access Time Package
GM71C464A-70 70ns 300 Mil
GM71C464A-80 80ns 18 Pin
GM71C464A-10 100ns Plastic DIP

Absolute Maximum Ratings*

Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 °C
TsrG Storage Temperature (Plastic) -55~125 °C
Vin/Vourt Voltage on any Pin Relative to Vss -1.0~7.0 v
Vce Voltage on Vcc Relative to Vss -1.0~7.0. \"
Iour Short Circuit Output Current 50 mA
Pp Power Dissipation 1.0 A\

Note: Operation at or above Absolute Maximum Ratings can adversely affect device reliability.

Recommended Operating Conditions (TA=0 ~ 70°C)

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 4.5 5.0 5.5 A%
Vi Input High Voltage 2.4 — 6.5 \%
ViL Input Low Voltage -1.0 — 0.8 \"
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DC Electrical Characteristics: (Vcc=5V +10%, Ta=0~70°C)

Symbol Parameter Min | Max | Unit | Note
Vou Output Level 2.4 Vee \'4
Output ""H"" Level Voltage (Iour= —5mA)
VoL Output Level 0 0.4 \'
Output "L Level Voltage (Iour=4.2mA)
Icci Operating Current ) 70ns | — 80
Average Power Supply Operating Current 80ns — 70 | mA 1,2
(RAS, CAS, Address Cycling: trc=trc min)
100ns - 65
Icc2 Standby Current (TTL)
Power Supply Standby Current - 35| mA
(RAS, CAS= Vin)
Iccs RAS Only Refresh Current 70ns — 75
Average Power Supply Current _ mA 2
RAS AS Only Refresh Mode 80ns 65
(RAS Cycling, CAS=Vy, trc=trc min) 100ns — 55
Icca Fast Page Mode Current 70ns — 45
Average Power Supply Current _ mA 13
Fast Page Mode 80ns 45
(RAS=VyL, CAS Cycling: tpc=tpc min) 100ns | — 35
Iccs Standby Current (CMOS)
Power Supply Standby Current —_ 3| mA
(RAS, CAS=Vcc-0.2V)
Icce CAS before RAS Refresh Current 70ns | — 70
(trc=trc min) 80ns | — 65 | ™A
100ns — 55

Iccr Standby Current RAS=Vig
CAS=Vy — 4 | mA 1
Dourt=Enable

Iy Input Leakage Current
Any Input (0V<VN<6.5V) -10 10 uA
All Other Pins Not Under Test=0V

Iow) Output Leakage Current -10 10 uA

(Dour is Disabled, 0V<Vour<6.5V)

Note 1. Icc depends on output loading condition when the device is selected, Icc (max) is specified at the out-
put open condition.
2. Address can be changed less than three times while RAS=Vr
3. Address can be changed once or less while CAS=Vy

Capacitance (Vcc=5V + 10%, Ta=25°C)

Symbol Parameter Min Max Unit Note
Cn Input Capacitance (Address) — 4 pF 1
Crz Input Capacitance (Clocks) - 5 pF 1
Cro Data Input/Data Output (Data-In/Out) — 6 pF 1,2

Note 1. Capacitance is sampled and not 100% tested.
2. CAS=Vyy to disable Douyr.
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GM71C464A

AC Characteristics (Vcc=5V +10%, Ta=0~70°C, Note 1,14)
Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)

GM71C464A-70 | GM71C464A-80 | GM71C464A-10
Symbol Parameter Min | Max | Min | Max | Min | Max Unit | Note
trc Random Read or Write 130 - 145 — 175 — ns
Cycle Time
trP RAS Precharge Time 50 — 55 — 65 — ns
trAs RAS Pulse Width 70 | 75,000 80 | 75,000 | 100 | 75,000 ns
tcas CAS Pulse Width 25 | 75000 | 30 |75000| 35 |75000 | ns
tASR Row Address Set-up Time 0 — 0 — 0 — ns
tRAH Row Address Hold Time 15 — 15 — 15 — ns
tasc Column Address Set-up 0 - 0 - 0 — ns
Time
tCAH Column Address Hold Time 15 — 15 — 20 — ns
treD RAS to CAS Delay Time 25 45 25 50 25 65 ns
tRAD RAS to Column Address 20 35 20 40 20 55 ns 9
Delay Time
tROH RAS Hold Time Referenced 0 — 0 — 0 - ns
to OE
trsH RAS Hold Time 25 - 30 - 35 - ns
tcsH CAS Hold Time 70 - 80 — 100 - ns
tcrp CAS to RAS Precharge Time 15 — 15 — 15 — ns
toop | OE to Diy Delay Time 20 - 25 - 30 - ns
tpzo OE Delay Time from Dy — — — ns
tpzc CAS Delay Time from Diy — — _ ns
tr Transition Time 25 25 25 ns 7
(Rise and Fall)
tAR Column _Address Hold Time 55 — 60 — 70 — ns
from RAS
tREF Refresh Period 4 — 4 — 4 — ms
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Read Cycle
Svmbol P GM71C464A-70 | GM71C464A-80 | GM71C464A-10 Unit | N
ymbo arameter Min | Max | Min | Max | Min | Max | Ot | Note
traC Access Time from RAS - 70 — 80 - 100 ns 2,3
tcac Access Time from CAS - | 2 - 30 — 35 | ns 3,4
taa Access Time from Column — 35 — 40 — 45 ns 3,5
Address
toac Access Time from OE — 15 — 20 — 25 ns
trcs Read Command Set-up 0 — 0 — 0 — ns
Time
trRCH Read Command Hold Time 5 — 5 — 5 — ns
CAS )
tRRH Read Command Hold Time 5 — 5 — 5 — ns
to RAS
trAL Column Address to RAS 35 - 40 - 45 — ns
Lead Time
torr1 Output Buffer Turn-off 0 15 0 15 0 15 ns 6
Delay Time
toFF2 Output Buffer Turn-off to 0 15 0 20 0 25 ns
Delay Time from OE
tcpp CAS to Dy Delay Time 20 — 20 - 25 - ns
tcrLz CAS to Low-Z Output 0 — 0 — 0 - ns

Write Cycle

GM71C464A-70 | GM71C464A-80 | GM71C464A-10 Unit | Not
Symbol Parameter Min | Max | Min | Max | Min | Max ni ote
twes Write Command Set-up 0 — 0 — 0 — ns 10
Time
" tweH Write Command Hold 15 — 15 — 20 — ns
Time
twcr Write Command Hold 55 — 60 — 70 — Ns
Time from RAS
twp Write Command Pulse 15 — 15 — 20 — ns
Width
tRWL Write Command to RAS 25 — 30 — 35 — ns
Lead Time
tcwL Write Command to CAS 25 — 30 — 35 — ns
Lead Time
tps Data-in Set-up Time 0 — 0 — 0 — ns 11
tpH Data-in Hold Time 15 — 15 — 20 — ns 11
tpHR Data in Hold Time 55 - 60 — 70 - ns
Referenced to RAS
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GM71C464A
Read-Modify-Write Cycle
GM71C464A-70 | GM71C464A-80 | GM71C464A-10 .
Symbol Parameter Unit | Note
Min Max Min Max Min Max
trRwe Read-Write Cycle Time 195 — 225 — 265 — ns
tRRW RAS Pulse Width 125 e 145 — 175 — na
tcew | CAS Pulse Width 80 | — 95 | — 110 | — ns
tswp | RAS to WE Delay Time 95 — 110 — 135 — ns 10
tcwp | CAS to WE Delay Time 50 - 55 - 60 - ns 10
tawp Column Address to WE Delay 60 — 70 — 80 — ns 10
Time
toen OE Hold Time from WE 15 — 20 — 25 — ns
Refresh Cycle
GM71C464A-70 | GM71C464A-80 | GM71C464A-10 .
Symbol Parameter - - - Unit | Note
Min Max Min Max Min Max
tcsr CAS Set-up Time 10 — 10 — 10 — ns
(CAS-before-RAS Refresh Cycle)
tcHR CAS Hold Time 20 — 25 — 30 — ns
(CAS-before-RAS Refresh Cycle)
trPC RAS Precharge to CAS Hold 0 — 0 — 0 — ns
Time
Fast Page Mode Cycle
GM71C464A-70 | GM71C464A-80 | GM71C464A-10 .
Symbol Parameter - - Unit | Note
Min Max Min Max Min Max
tpc Fast Page Mode Cycle Time 50 — 55 — 65 — ns
tep Fast Page Mode CAS Recharge 15 — 15 — 20 — ns
Time
tRASC Fast Page Mode RAS Pulse — 75,000 — 75,000 — 75,000| ns 12
Width
tacp Access Time from CAS Precharge| — 45 — 50 — 55 ns 13
tRHCP RAS Hold Time from CAS 45 — 50 — 50 — ns
Precharge
Fast Page Mode Read-Modify-Write Cycle
GM71C464A-70 | GM71C464A-80 | GM71C464A-10 .
Symbol Parameter Unit | Note
Min Max Min Max Min Max
tpcM Fast Page Mode Read-Modify- 80 — 90 — 100 — ns
Write Cycle Time
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Notes :

1. AC measurements assume tT = 5ns.

2. Assumes that trcp < trep(max) and trap < trap(max). If trep or trap is greater than the maximum recom-
mended value shown in this table, trac exceeds the value shown.

3. Measured with a load circuit equivalent to 2 TTL loads and 100pF.

4. Assumes that trep > trep(max) and trap < trap(max).

5. Assumes that tRep < trep(max) and trap > trabp(max).

6. torr1(max)defines the time at which the output achieves the open circuit condition and is not referenced
to output voltage levels.

7. Via(min) and Vii(max) are reference levels for measuring timing of input signals. Also transition times are
measured between Vig and Vir.

8. Operation with the trcp(max) limit insures that trac(max) can be met. trcp(max) is specified as a refer-
ence point only: if trep is greater than the specified trcp(max) limit, then access time is controlled exclu-
sively by tcac.

9. Operation with the trap{max) limit insures that trac(max) can be met. trap(max) is specified as a refer-
ence point only: if trap is greater than the specified trap(max) limit, then access time is controlled exclu-
sively by taa.

10. twcs, tRwp, tcwp and tawp are not restrictive operating parameters. They are included in the data sheet
as electrical characteristics only : if twcs > twcs(min), the cycle is an early write cycle and the data out
pin will remain open circuit(high impedance) throughout the entire cycle : if trwp > trwp(min), tcwp >
tcwp(min) and tawp > tawp(min), the cycle is a read-write and the data output will contain data read from
the selected cell : if neither of the above sets of conditions is satisfied, the condition of the data out(at access
time) is indeterminate.

11. These parameters are referenced to CAS leading edge in early write cycles and to WE leading edge in delayed
write or Read-Modify-Write cycles.

12. trasc defines RAS pulse width in Fast Page Mode cycles.

13. Access time is determined by the longer of taa or tcac or tacp.

14. An initial pause of 200 ps is required after power up followed by a minimum of eight initialization cycles

(any combination of cycles containing RAS clock such as RAS only refresh). If the internal refresh counter
is used, a minimum of eight CAS-before-RAS refresh cycles are required.
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TIMING WAVEFORMS
tRC
tRAS trP
tarR
= " X N
RAS & g / \
tcsH
tcrp | tRcD = tRSH tcre
L J AS s
CAS j tRAD \\( 7/ / \
| tRAH tRAL-
tasR —*" [+tasc o
ADDRESS ROW i COLUMN
\ 0
% tRAL —o |etacn
tRCS tRRH
J— N
- TR,
tROH
- toac
— V
R I R
tcac

tRAC

toFF2 B

torr1

110

tcz

4

K

VALID OUTPUT

7

FIGURE 1. READ CYCLE

RO pon't Care
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tre

tRAS

tRp

tar

— R -
RAS B
. 7~
tcsH
tcre. tRco tRSH tonp
tcas
CAS Z :
L v \
tRAL '
tRAH tcAH
tasr letasc
I
ADDRESS ROW COLUMN
7
le—tRAD —»-| lo————o-—twc,..
tewe

twp

WE

SRR

twes

7

XXX

twer

tRWL

OE

110

71

ORI

FIGURE 2. EARLY WRITE CYCLE
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tRe
. tRAs | trRP
tar

= i )

— TCsH /

tRcD tRSH tomp
tcrp B tCAS ————»t

R A \ A
I Y \

| e, tRAL

tRAH tcAH
tASR |e— le-tasc
\ N
ADDRESS m ROW r COLUMN j
e
twp
Y AVAVAVAVAVAVAVAYAYAVAYAVAYAYAYAY:
toEH
KKK KRR
OE
toH
topp— tos

110 VALID INPUT

X { 9,
“%%%
SEKKA Don’t Care

XY

FIGURE 3. WRITE CYCLE (OE CONTROLLED WRITE)
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RAS

tcrpP

CAS

tcrp I’

L tRwWC
tRAS -
tAR
tosH
tRCD tRSH
tcas
N

Sl
o

tasr
ADDRESS v/ ROW

l[o}

tRAH tcaH
—» <.tAIsc
COLUMN
I 4
tawp towL
thAD . tewp tRWL ]
tRwD twp
A ’VVV‘VV‘VVVV
N KOOGS
toac
toH
tcac
tRaC tos
v-@{{ VALID INPUT
torz

FIGURE 4. READ-MODIFY-WRITE CYCLE

e S
’:,“ngq Don't Care
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tRAS trRP
tAR
_ N 4 \
ws N
N 7
tRCD trc tRsH
tcrp tCP je—s ICRP
tcas tcas tcas
J— ) I’ { N 4P4
chS \( 4 N |Z N Y
| tcsH -
IRAL —
<——|tnAH tasc T [T
tasR tasc —| | tcaH ™ tcAH
4 N ¥
ADDRESS ROW COLUMN COLUMN >< COLUMN ><
N A l N
: -+ trRcs
tCAH |a—nr] e ‘tnj” e tRcH
tRcs | tRcs
WE 4 X ¥ \
taa
tAA —»]
[e——tAcP— tRRH
toac toac le— | toAc
OE
VALID
1o OUTPUT )

FIGURE 5. FAST PAGE MODE READ CYCLE
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tAR

tRAS tRP
RAS N
AN
. tpc tRSH
<t tcrpP tRcD
tcp i tcRP
tcas tcas tcas
CAS }\\ N / /
N 7 N y, N b,
tesH t
— l'tRAH\ o RAL
tasc - tas f—
tASR tcan tcaH tcaH
ADDRESS @%F{O}?@( COLUMN COLUMN COLUMN
.
tRAD towi towL (cwL
twes »| et twes ] fet- tRWL
twes - fe— tweH tweH :
- WCH
wp
" KRB
Y,
6§ W
toH
VALID
o INPUT

m Don’t Care

FIGURE 6. FAST PAGE MODE WRITE CYCLE

60



GoldStar GM71C464A

tRAS |
RAS \ \
\ t
tesH RP| |
tRcD
trcm tRSH tCRP
tcas tcp, tcas tcas
- \ /N 4
N / //
tRAD N 1 N Y, K 7
o tRAH - tRAL:
—ﬂn-tAsc L'ASC
tcAH tcaH tcAH
¥
ADDRESS COLWX COLUMN < CoLUMN, ){XXX}(
N K 4
tRWD tcwp tcwp
(-
town ™" towe > Ttow T towe
J— N N )
we ) N \
tawp K" tawp JL tAwD :
1 1 twp

110

m Don’t Care

FIGURE FAST PAGE MODE READ-MODIFY-WRITE CYCLE
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tRec

RAS

tRAS f‘ 'HPAd

tcrp

CAS /

tasr

tRAH

ADDRESS

ROW

NOTE: WE, OE =Don't care

FIGURE 8. RAS ONLY REFRESH CYCLE

tRP

tre

tRAS 11 trP

RAS /
tRPC

N lZ’ \_

tep:

ICHR

CAS

[<*—tcsr

/)

tOFF2 |«

/10

NOTE: WE, O, A0~ A7 =Don't care M Don't Care

FIGURE 9. CAS BEFORE RAS REFRESH CYCLE
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trc tRC
tRAS , trp tRAS |1 tap
—_— \ |e—tar / ;
RAS \ x
|
tRcD tRSH tcHR tcrp
tcrp
P A
CAS
N_
tRAD

tASR P- > ’.gA c
tcaH
—* [*tRAH
‘ .4 \
ADDRESS ROW COLUMN
\ 7
tRcsr'l tRRH
" R R

taa

toac

" : RN

teac torF1
loz toFF2

tRac

. 4 \
Vo { @{ VALID OUTPUT S

m Don’t Care

FIGURE 10. HIDDEN REFRESH CYCLE (READ)
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|

9
ol

ADDRESS

110

tRc

tRAS

““x_i_ﬁx__ﬁ_k_
\_

tRep tRSH tcHR L tcrRp
‘/rtcap l ,
tRAD
tAsn—»l l++ e tASC
tRAH - tcaH

toH

tbs e

M VALID INPUT

ARSI

FIGURE 11. HIDDEN REFRESH CYCLE (WRITE)
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RAS

ADDRESS

/O

/0

tRAS

‘ tRP ’

tcHR ) tep

tRSH

tcsh o 7
J) ¥ L/

AS

A

/'

X
READ CYCLE o] | o
XXX 3

tROH

toac

KBGO

> torF1

torF2
A
VALID OUTPUT
~

WRITE CYCLE

VVVVV

twes

SEROBEXBRE

tos

toH
VALID INPUT

m Don't Care

FIGURE 12. CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE
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Package Dimensions

18 DIP
[ riri
e
=
8
N~
2
N
(=]
 EN [ N N N N N N o B
l-— 0.905(22.99)MAX
0.008(0.20)MIN
0.200(5.08) MAX
0.100(2.54) MIN
0.035(0.95) MIN
0.100(2.54)
Tvp 0.065(1.65) MAX
0.015(0.35) MIN
0.023(0.58) MAX

.—— 0.300(7.62) 4’

Unit: inches (mm)

0~15°

=L

0.008(02MIN

0.014(0.36)MAX
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GM71C1000/L
1,048,576 WORDSx 1 BIT
CMOS DYNAMIC RAM

Description

The GM71C1000/L is the new generation dynamic
RAM organized 1,048,576 x 1 Bit. GM71C1000/L
has realized higher density, higher performance
and various functions by utilizing advanced
CMOS process technology. The GM71C1000/L
offers Fast Page Mode as a high speed access
mode. Multiplexed address inputs permit the
GM71C1000/L to be packaged in a standard 18
pin DIP, 20 pin SOJ and ZIP. The package size
provides high system bit densities and is compat-
ible with widely available automated testing and
insertion equipment. System oriented features in-
clude single power supply of 5V + 10% tolerance,
direct interfacing capability with high perfor-
mance logic families such as Schottky TTL.

Pin Configuration

Features

® 1,048,576 x 1 Bit Organization
® Fast Page Mode Capability
® Single Power Supply

® Fast Access Time & Cycle Time (Unit:ns)
trac | tcac | trc | tec
GM71C1000/L-60 60 20| 120 | 45
GM71C1000/L-70 70 20| 130 | 50
GM71C1000/L-80 80 25 (160 | 55
GM71C1000/L-10 100 251190 | 55

® Low Power
Active: 495/440/385/330mW (MAX)
Standby: 5.5mW (CMOS level: MAX)
- 1.1mW (L-series) -
® RAS Only Refresh, CAS before RAS Refresh,
Hidden Refresh Capability
¢ All inputs and output TTL Compatible
® 512 Refresh Cycles/8ms
® 512 Refresh Cycles/64ms (L-series)
® Battery Back Up Operation (L-series)

18 DIP 20 (26) SOJ 20 zIP
/ ) — 1 A
CAS 2
DN E 18 | Vss o [ 1 20 [ Vss 3 Dout
— WE v
WE IZ 17 |Dout _VE 4?2 19 :ID_OET ss 4 5 D
- _ RAS 13 18 [J CAS WE 6 IN
RAS [3 | 16 | CAS 110 4 17 NG 7 RAS
NC
T E 15 | A9 NC[]s 16 [ A9 8 JR—
NC 10
o5 W .
Al E 13| A7 A s 157 A8 Al 12 N
A7 14 [JA7 A3 14 13
AZE 12| A6 A28 1316 15 Voo
ASE 11| A5 A3[] 9 12 [ As A4 16 A
Vee [0 11 [Jas
VccE 10| A4 cc O F" A6 18 -
A8 20
(TOP VIEW) (TOP VIEW) (BOTTOM VIEW)
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Pin Description

Pin Function Pin Function

A0~A9 Address Inputs Din Data Input

RAS Row Address Strobe Ve Power (+5V)

CAS Column Address Strobe Vss Ground

WE Write Enable TF*! Test Function

Dour Data Output NC No Connection

Note *1. TF pin can be connected with any line or unconnected provided the voltage level of TF

pin must be kept lower than Vcc + 0.5V.

Ordering Information

Type No. Access Time Package
GM71C1000/L-60 60ns 300 Mil
GM71C1000/L-70 70ns 18 Pin
GM71C1000/L-80 80ns Plastic DIP
GM71C1000/L-10 100ns

GM?71C1000SJ/LS]J-60 60ns 300 Mil
GM?71C10008S]J/LSJ-70 70ns 20 (26) Pin
GM71C1000S]J/LS]J-80 80ns Plastic SOJ
GM71C1000SJ/LS]J-10 100ns

GM71C1000Z/LZ-60 60ns 400 Mil
GM71C1000Z/LZ-70 70ns 20 Pin
GM?71C1000Z/LZ-80 80ns Plastic ZIP
GM71C1000Z/LZ-10 100ns

Absolute Maximum Ratings*

Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 °C
Tsrc Storage Temperature (Plastic) -55~125 °C
Vin/'Vour Voltage on any Pin Relative to Vss -1.0~7.0 \'%
Vce Voltage on Vcc Relative to Vss -1.0~7.0 \"
Tout Short Circuit Output Current 50 ' mA
Pp Power Dissipation 1.0 w

*Note: Qpefation at or above Absolute Maximum Ratings can adversely affect device reliability.

Recommended Operating Conditions (TA=0 ~ 70°C)

Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 4.5 5.0 5.5 A%
Vi Input High Voltage 2.4 — 6.5 \Y%
ViL Input Low Voltage -2.0 — 0.8 v




GoldStar GM71C1000/L
DC Electrical Characteristics: (Vcc=5V +10%, Ta=0~70°C)
Symbol Parameter Min | Max | Unit | Note
Vou Output Level 2.4 Vce v
Output "H"" Level Voltage (Ioyr= - 5mA)
VoL Output Level 0 0.4 \"%
Output L' Level Voltage (Iour=4.2mA)
Icci Operating Current 60ns - 90
Average Power Supply Operating Current 70ns | — 80 | mA 1,2
(RAS, CAS, Address Cycling: trc=trc min) 80ns — 70
100ns - 60
Iccz Standby Current (TTL)
Power Supply Standby Current — 2 | mA
(RAS, CAS=ViH, Dout=High-Z)
Iccs RAS Only Refresh Current 60ns | — 90
Average Power Supply Current 70ns | — 80 | mA 2
RAS Only Refresh-Mode 80ns | — 60
(RAS Cycling, CAS=Vi, trc=trc min) 100ns | — 50
Icca Fast Page Mode Current 60ns | — 80
Average Power Supply Current 70ns | — 70 | A 1,3
Fast Page Mode 80ns | — 50
(RAS =V, CAS Address Cycling: tpc=tpc min) 100ns | — 50
Iccs Standby Current (CMOS) — 1| mA
Power Supply Standby Current
(RAS, CAS=Vcc-0.2V, Dour=High-Z) - 200 | pA 4
Iccs CAS before RAS Refresh Current 60ns - 80
(tRC = tRC mln) 70ns _ 70 mA
80ns — 60
100ns — 50
Iccr Battery Back Up Current
Average Power Supply Current, Battery Back Up Mode
(CAS=CAS before RAS Cycling or 0.2V, WE=Vcc-0.2V — 300 | wA 4,5
or 0.2V, AO~A9=Vcc-0.2V or 0.2V, Din=Vcc-0.2V, 0.2V
or Open: trc=125pus)
Iccs Standby Current RAS=Viy
CAS=ViL — 5| mA 1
Dour=Enable
Iy Input Leakage Current _
Any Input (OV <ViN<7V) 101 10 kA
Top) Output Leakage Current _
(Dour is Disabled, 0V <Vour<7V) 10 10] wA

Note 1. Icc depends on output loading condition when the device is selected, Icc (max) is specified at the out-
put open condition.

adwn

. Address can be changed less than three times while RAS= =V
. Address can be changed once or less while CAS=Vy

. L Series

. tras(max)=1lpus is applied to refresh of battery back up.
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Capacitance (Vcc=5V + 10%, Ta=25°C)

Symbol Parameter Min Max Unit Note
Cn Input Capacitance (Address, Diy) — pF 1
Crz Input Capacitance (Clocks) — pF 1
Co Data Capacitance (Douyr) — pF 1,2

Note 1. Capacitance is sampled and not 100% tested.
2. CAS=Viy to disable Dour.

AC Characteristics (Vcc=5V+10%, Ta=0 ~70°C, Note 1,14)
Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)

GM71C1000/L-60|GM71C1000/L-70|GM71C1000/L-80 |GM71C1000/L-10 .
Symbol Parameter - - Unit [ Note
Min | Max | Min | Max | Min | Max | Min | Max
trc Random Read or Write 120 — 130 — 160 — 190 — ns
Cycle Time
trP RAS Precharge Time 50 — 50 — 70 — 80 — ns
tras RAS Pulse Width 60 |10,000| 70 {10,000 80 {10,000 100 |10,000| ns
tcas CAS Pulse Width 20 {10,000 20 {10,000 25 {10,000{ 25 |10,000| ns
tASR Row Address Set-up Time 0 — 0 — 0 — 0 — ns
trAH Row Address Hold Time 10 — 10 — 12 — 15 — ns
tasc Column Address Set-up 0 — 0 — 0 — 0 — ns
Time
tcaH Column Address Hold 15 — 15 — 20 — 20 — ns
Time
tRep | RAS to CAS Delay Time | 20| 40 | 20| 50 | 22| 55 | 25| 75 | ns
trap | RAS to Column Address 15| 30 15| 35 17| 40 | 20| 55 | ns | 9
Delay Time
trsH RAS Hold Time 20 — 20 — 25 — 25 — ns
tcsu | CAS Hold Time 60| — 70| — 80| — |100| — ns
tcrp CAS to RAS Precharge 10 — 10 — 10 — 10 — ns
Time
tr Transition Time 3| 50 3| 5 3| 50 3| 50 | ns | 7
(Rise and Fall)
¢ Refresh Period — 8 — 8 — 8 — 8 ms
REF
Refresh Period (L-Series) — | 64 —| 64 — | 64 — | 64 ms
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Read Cycle
GM71C1000/L-60 [GM7 1C1000/L-70|GM71C1000/L-80 GM71C1000/L-10 .
Symbol Parameter Unit | Note
Min | Max | Min | Max | Min | Max | Min | Max
trAC Access Time from RAS — 60 — 70 — 80 — 100 ns 2,3
tcac Access Time from CAS — 20 - 20 — 25 — 25 ns 3.4
taa Access Time from — 30 - 35 — 40 — 45 ns 3,5
Column Address .
trcs Read Command Set-up 0 — 0 — 0 — 0 — ns
Time
tRCH Read Command Hold 0 — 0 — 0 — 0 — ns
Time to CAS
tRRH Read Command Hold 10 — 10 — 10 — 10 — ns
Time to RAS
trRAL Column Address to RAS 30 — 35 — 40 — 45 — ns
Lead Time
torr Output Buffer Turn-off — 20 o 20 — 20 — 25 | ns 6
Delay Time
Write Cycle
GM?71C1000/L-60 (GM71C1000/L-70 {GM71C1000/L-80 |GM71C1000/L-10 A
Symbol Parameter - Unit | Note
Min | Max { Min [ Max [ Min [ Max | Min | Max
twcs Write Command Set-up 0 — 0 — 0 — 0 — ns 10
Time
twcH Write Command Hold 15 — 15 — 20 — 20 — ns
Time
twp Write Command Pulse 10 — 10 — 15 — 15 — ns
Width
tRWL Write Command to RAS 20 — 20 — 25 — 25 — ns
Lead Time
tcwL Write Command to CAS 20 — 20 — 25 — 25 — ns
Lead Time
tps Data-in Set-up Time 0 — 0 — 0 —_ 0 - ns 11
tpH Data-in Hold Time 15 — 15 - 20 — 20 — ns 11
Read-Modify-Write Cycle
GM71C1000/L-60 {GM71C1000/L-70 |GM71C1000/L-80 (GM71C1000/L-10 .
Symbol Parameter Unit | Note
Min | Max | Min | Max | Min | Max | Min | Max
trRwC Read-Write Cycle Time 145 — 155 — 190 — 220 — ns
tawp | RAS to WE Delay Time 60 | — 70 | — 80 | — | 100 | — [ ns 10
tcwp | CAS to WE Delay Time 20 | — 20 | — 25 | — 25| — | ns | 10
tawp | Column Address to WE 30 — 35 - 40 — 45 — ns 10
Delay Time
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Refresh Cycle
GM71C1000/L-60 | GM71C1000/L-70 | GM71C1000/L-80 | GM71C1000/L-10
Symbol Parameter Unit(Note
Min | Max | Min | Max | Min | Max | Min | Max
tcsr CAS Set-up Time
(CAS-before-RAS Refresh Cycle) 10 - 10 - 10 - 10 - | bs
tcur | CAS Hold Time _
(CAS-before-RAS Refresh Cycle) 51 - 15 20 = |20 — |ns
trec | RAS Precharge to CAS Hold 10 — 10 - 10 — 10 — | ns
Time
Fast Page Mode Cycle
GM?71C1000/L-60 | GM71C1000/L-70 | GM71C1000/L-80 | GM71C1000/L-10
Symbol Parameter - UnitNote
Min | Max | Min | Max | Min | Max | Min | Max
tpc Fast Page Mode Cycle Time 45 — 50 — 55 — 55 — ns
tcp Fast Page Mode CAS Precharge 10 - 10 — 10 - 10 — | ns
Time
trasc | Fast Page Mode RAS Pulse — ]100,000f — {100,0000 — |100,000f — {100,000 ns 12
Width
tacp | Access Time from CAS Precharge| — 40 — 45 — 50 - 50 | ns | 13
trucp | RAS Hold Time from CAS 40 | — | 45 | — |5 | — | 50 | — | mns
Precharge
Fast Page Mode Read-Modify-Write Cycle
GM71C1000/L-60 | GM71C1000/L-70 | GM71C1000/L-80 | GM71C1000/L-10 |
Symbol Parameter nit|Note
Min | Max | Min | Max | Min | Max | Min | Max
tecm | Fast Page Mode Read-Modify- 70 — 75 — 85 — 85 — | ns

Write Cycle Time
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Notes :
1. AC measurements assume tt = 5ns.
2. Assunies that trcp < trep(max) and trap <trap(max). If trcp or trap is greater than the maximum recom-

(206 B~ oM ]

X}

10.

11.

12.
13.
14.

mended value shown in this table, trac exceeds the value shown.

. Measured with a load circuit equivalent to 2 TTL loads and 100pF.

. Assumes that trcp 2 trcp(max) and trap < trap(max).

. Assumes that tRcp < trcp{max) and trap > trap(max).

. torr(max) defines the time at which the output achieves the open circuit condition and is not referenced

to output voltage levels.

. Vig(min) and Vi(max) are reference levels for measuring timing of input signals. Also transition times are

measured between Vig and Vi

. Operation with the trcp{max) limit insures that trac(max) can be met. trcp(max) is specified as a refer-

ence point only: if trcp is greater than the specified trcp(max) limit, then access time is controlled exclu-
sively by tcac.

. Operation with the trap(max) limit insures that trac(max) can be met. trap(max) is specified as a refer-

ence point only: if trap is greater than the specified trap(max) limit, then access time is controlled exclu-
sively by taa.

twcs, tcwp, tRwp, and tawp are not restrictive operating parameters. They are included in the data sheet
as electrical characteristics only : if twcs > twcs{min), the cycle is an early write cycle and the data out
pin will remain open circuit(high impedance) throughout the entire cycle : if tRwp > trwp(min), tcwp >
tcwp(min) and tawp > tawp(min), the cycle is a read-write and the data output will contain data read from
the selected cell : if neither of the above sets of conditions is satisfied, the condition of the data out(at access
time) is indeterminate.

These parameters are referenced to CAS leading edge in early write cycles and to WE leading edge in delayed
write or Read-Modify-Write cycles.

trasc defines RAS pulse width in Fast Page Mode cycles.

Access time is determined by the longer of taa or tcac or tace.

An initial pause of 100 ps is required after power up followed by a minimum of eight initialization cycles
(any combination of cycles containing RAS clock such as RAS only refresh). If the internal refresh counter
is used, a minimum of eight CAS-before-RAS refresh cycles are required.
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GoldStar
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Package Dimensions 1°
z|z
f 0.884(22.46)MAX -l \{
CODTOMAX  —XB00MN /

0.140(3.56) MIN
0.200(5.08) MAX

0.100(2.54) MIN
0.150(3.80) MAX

0.015(0.38) MIN
0.023(0.58) MAX

e CArrrrd

20 SOJ

0.295(7.49)MIN
0.305(7.75)MAX
0.330(8.38)MIN

0.340(8.64)MAX

[N | I A
0.661(16.80)MIN
0.669(17.00)MAX 1

= — 0.128(3.25)MIN
0.148(3.76)MAX

0.026(0.66)MIN
0.036(0.91)MAX

0.050 (1.27)
TYP

001503MIN _
0.021(0.53)MAX

20 ZIP L 1.002(25.46)MIN \
1.014(25.76)MAX |

Z[%

HE

LS

Llo

INTE~]

NS

@) g g

~[lojooeopoooonooooons
Doz s | [ 0uZn

0.110(2.80)MIN
148(3.75)MAX

0.014(0.36)MAX

0.025(0.63)MIN
0 038(T.0OMAX ] [

0.260(6.60)MIN
0.275(6.99)MAX

0.008(0.20)

1
. 0.085(2.16)MIN
0.103(2.61)MAX

0.104(2.65)MIN
0.120(3.05)MAX

0.364(9.25)MIN
0.392(9.96)MAX

0.014(0.35)MAX

0.088(2.24)MIN
0.112(2.84)MAX
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GOLDSTAR ELECTRON CO.,,LTD.

&

GM71C4256A/AL

262,144 WORDS x4 BIT
CMOS DYNAMIC RAM

Description

The GM71C4256A/AL is the new generation dy-
namic RAM organized 262,144 x4 Bit. GM71C-
4256A/AL has realized higher density, higher per-
formance and various functions by utilizing ad-
vanced CMOS process technology. The GM71C-
4256A/AL offers Fast Page Mode as a high speed
access mode. Multiplexed address inputs permit
the GM71C4256A/AL to be packaged in a stan-
dard 20 pin DIP, SOJ and ZIP. The package size
provides high system bit densities and is compat-
ible with widely available automated testing and
insertion equipment. System oriented features in-
clude single power supply of 5V + 10% tolerance,
direct interfacing capability with high perfor-
mance logic families such as Schottky TTL.

Pin Configuration

Features

® 262,144 x4 Bit Organization
¢ Fast Page Mode Capability
* Single Power Supply

® Fast Access Time & Cycle Time (Unit:ns)

trac | tcac| tre| tec
GM71C4256A/AL-60 60 20| 120| 45
GM71C4256A/AL-70 70 20| 130| 50
GM71C4256A/AL-80 80 25160 | 55
GM71C4256A/AL-10 | 100 25]1190| 55

® Low Power
Active: 495/440/385/330mW (MAX)
Standby: 5.5mW (CMOS level: MAX)
- 1.1mW (L-series) .
® RAS Only Refresh, CAS before RAS Refresh,
Hidden Refresh Capability
¢ All inputs and outputs TTL Compatible
® 512 Refresh Cycles/8ms
® 512 Refresh Cycles/64ms (L-series)
¢ Battery Back Up Operation (L-series)

20 DIP 20(26) SOJ 20 ZIP
o1 [1 U/ 20] v Y
l: :l s o1 1 20 L_‘lvss CAS 2 1 oE
oz [2] El 1104 wo2 [] 2 19 [Juoa vos 4 3 103
WE E E 1103 WE[]3 18 []103 5 Vss
__ RAS [ 4 17 [JCAS o1 6
RAS [4] [17] TAS ne.O s « oE wE s 7 o2
Ne [5] [16] OF 9 WAS
NC 10
Ao [€] [15] A8 A e 15 [ A8 1 A0
A1 [7] [14] a7 a7 14 [Ja7 AL 13 A2
A2 []8 13 [(JA6 A3 14
A2 [8] [13] A6 = 12 Fins . 15 Veo
A3 [9] [12] As vee 510 1 [as A 17 AS
Vee [10] 7] A4 - he 18 19 A7
A8 20
(TOP VIEW) (TOP VIEW) (BOTTOM VIEW)
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Pin Description

Pin Function Pin Function

A0~AS8 Address Inputs 1/10~1/04 Data Input, Output
RAS. Row Address Strobe Vee Power (+5V)

CAS Column Address Strobe Vss Ground

WE Write Enable NC No Connection

OE Output Enable

Ordering Information

Type No. Access Time Package
GM71C4256A/AL-60 60ns 300 Mil
GM71C4256A/AL-70 70ns 20 Pin
GM71C4256A/AL-80 80ns Plastic DIP
GM71C4256A/AL-10 100ns

GM71C4256AS]J/ALS]J-60 60ns 300 Mil
GM71C4256AS]/ALSJ-70 70ns 20 (26) Pin
GM71C4256AS]/ALS]J-80 80ns Plastic SOJ
GM71C4256AS]J/ALSJ-10 100ns

GM71C4256AZ/ALZ-60 60ns 400 Mil
GM71C4256AZ/ALZ-70 70ns 20 Pin
GM71C4256AZ/ALZ-80 80ns Plastic ZIP
GM71C4256AZ/ALZ-10 100ns

Absolute Maximum Ratings*

Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 °C
Tstc Storage Temperature (Plastic) -55~125 °C
Vin/Vourt Voltage on any Pin Relative to Vss -1.0~7.0 v
Vee Voltage on Vcc Relative to Vss -1.0~7.0 \'%
Iout Short Circuit Output Current 50 mA
Pp Power Dissipation 1.0 \

*Note: Operation at or above Absolute Maximum Ratings can adversely affect device reliability.

Recommended Operating Conditions (TaA=0 ~ 70°C)

Symbol Parameter Min Typ Max Unit
Ve Supply Voltage 4.5 5.0 5.5 A\
ViH Input High Voltage 2.4 — 6.5 v
ViL Input Low Voltage (I/O Pin) -1.0 — 0.8 A
Vi Input Low Voltage (Others) -2.0 — 0.8 v
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DC Electrical Characteristics: (Vcc=5V+10%, Ta=0~70°C)

Symbol Parameter Min | Max | Unit | Note
Vou Output Level 2.4 Vce \"
Output “H'’ Level Voltage (Iour= —5mA)
VoL Output Level 0 0.4 \"%
Output "L’ Level Voltage (Iour=4.2mA)
Icci Operating Current 60ns | — 90
Average Power Supply Operating Current 70ns | — 80 | mA 1,2
(RAS, CAS, Address Cycling: trc=trc min) 80ns | — 70
100ns - 60
Iccz Standby Current (TTL)
Power Supply Standby Current - 2 | mA
(RAS, CAS=Vin)
Iccs RAS Only Refresh Current 60ns - 90
Average Power Supply Current 70ns | — 80 | mA 2
RAS Only Refresh Mode 80ns | — 70
(RAS Cycling, CAS=Vy, trc=tgrc min) 100ns | — 60
Icca Fast Page Mode Current 60ns = 80
Average Power Supply Current 70ns | — 70 [ mA 1,3
Fast Page Mode 80ns | — 60
(RAS Vi, CAS Cycling: tpc=tpc min) 100ns — 50
Iccs Standby Current (CMOS) - 1| mA
Power Supply Standby Current
(RAS CAS=Vcc-0.2V) - 200 uA 4
Icce CAS before RAS Refresh Current 60ns - 80
(trRc=trc min) 70ns | — 70 | mA
80ns — 70
100ns — 60

Iccr Battery Back Up Current

Average Power Supply Current, Battery Back Up Mode
(CAS=CAS before RAS Cycling or 0.2V, OE=Vcc-0.2V, — 300 [ pA 4,5
WE=Vcc-0.2V or 0.2V, A0~A8=Vcc-0.2V or 0.2V,
I/01~4=Vcc-0.2V, 0.2V or Open: trc=125pus)

Iccs Standby Current RAS=V
CAS=ViL — 5| mA 1
Dour=Enable

Iy Input Leakage Current
Any Input (0V <VIN<7V) -10 10 | pwA
All Other Pins Not Under Test=0V

Iow) Output Leakage Current ~10 10| uA

(Dour is Disabled, 0V <Vour<7V)

Note 1. Icc depends on output loading condition when the device is selected, Icc (max) is specified at the out-
put open condition.

. Address can be changed less than three times while RAS=Vp

. Address can be changed once or less while CAS=Viy

. L Series

. tras(max)=1ps is applied to refresh of battery back up.

g W
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Capacitance (Vcc=5V + 10%, Ta=25°C)

Symbol Parameter Min Max Unit Note
Cn Input Capacitance (A0~ A8) — 5 pF 1
Ci2 Input Capacitance (m, CAS, WE, ﬁ) — pF 1
Cro Data Input/Data Output - 10 pF 1.2

*Note 1. Capacitance is sampled and not 100% tested.
2. CAS=Vy to disable Dour.

AC Characteristics (Vcc=5V +10%, Ta=0 ~70°C, Note 1,14)
Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)

GM71C4256A/AL-60 | GM71C4256A/AL-70 | GM71C4256A/AL-80 | GM71C4256A/AL-10 .
Symbol Parameter Unit |Note
Min | Max | Min | Max | Min | Max | Min | Max
trc Random Read or Write 120 — 130 — 160 — 190 — ns
Cycle Time
trP RAS Precharge Time 50 — 50 — 70 — 80 — ns
trAS RAS Pulse Width 60 {10,000 70 {10,000| 80 |10,000| 100 |10,000| ns
tcas CAS Pulse Width 20 110,000 20 {10,000| 25 {10,000| 25 {10,000| ns
tASR Row Address Set-up Time 0 — 0 — 0 — 0 — ns
tRAH Row Address Hold Time 10 — 10 — 12 — 15 — ns
tasc Column Address Set-up 0 — 0 — 0 — 0 — ns
Time
tcan Column Address Hold 15 - 15 — 20 — 20 — ns
Time
tep | RAS to CAS Delay Time 20| 40 | 20| 50 22| 55 25| 75 | ns
tRAD RAS to Column Address 15 30 15 35 17 40 20 55 ns
Delay Time
tRSH RAS Hold Time 20 — 20 — 25 — 25 — ns
tcsH CAS Hold Time 60 - 70 — 80 — 100 —_ ns
tcrp CAS to RAS Precharge 10 — 10 — 10 — 10 — ns
Time
topp OE to Din Delay Time 20 — 20 — 20 — 25 — ns
tpzo | OE Delay Time from Diy o| — 0| — - 0| — | ns
tpze CAS Delay Time from Diy 0 — 0 — — — ns
tr Transition Time 3 50 3 50 50 50 ns 7
(Rise and Fall)
Refresh Period — 8 — 8 — 8 — 8 ms
tREF
Refresh Period (L-Series) —| 64 —| 64 — | 64 — | 64 ms
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Read Cycle
GM71C4256A/AL-60 | GM71C4256A/AL-70 | GM71C4256A/AL-80 | GM71C4256A/AL-10 .
Symbol Parameter Unit | Note
Min | Max | Min | Max | Min | Max | Min | Max
trRAC Access Time from RAS — 60 — 70 — 80 - 100 ns 2,3
tcac | Access Time from CAS — |12 | — |2 | —| 25| —| 25| ns | 34
taA Access Time from — 30 — 35 — 40 — 45 ns 3,5
Column Address
toac Access Time from OE — 20 — 20 — 25 — 25 ns
trcs Read Command Set-up 0 — 0 — 0 — 0 — ns
Time
trRCH Read Command Hold 0 — 0 - 0 — 0 — ns
Time to CAS
tRRH Read Command Hold 10 — 10 — 10 — 10 — ns
Time to RAS
tRAL Column Address to RAS 30 - 35 — 40 — 45 — ns
Lead Time
torr1 | Output Buffer Turn-off - 20 — 20 — 20 — 25 | ns 6
Delay Time
toFr2 Output Buffer Turn-off — 20 — 20 —_ 20 — 25 ns 6
Delay Time from OE
tcop | CAS to Dy Delay Time 20 | — |2 | — |2 | - | 25 — | ns
Write Cycle
GM71C4256A/AL-60 | GM71C4256A/AL-70 | GM71C4256A/AL-80 | GM71C4256A/AL-10 .
Symbol Parameter Unit | Note
Min | Max | Min | Max | Min | Max | Min | Max
twcs | Write Command Set-up 0 - 0 — 0 - 0 — ns 10
Time
twca | Write Command Hold 15 — 15 — 20 — 20 — ns
Time
twp Write Command Pulse 10 - 10 — 15 — 15 — ns
Width
tRWL Write Command to RAS 20 — 20 — 25 — 25 — ns
Lead Time
tcwL Write Command to CAS 20 — 20 — 25 — 25 — ns
Lead Time
tps Data-in Set-up Time 0 - 0 — 0 — 0 — ns 11
tpH Data-in Hold Time 15 — 15 — 20 — 20 — ns 11
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Read-Modify-Write Cycle

GM71C4256A/AL

IGM71C4256A/AL-60{GM7 1C4256A/AL-70{GM71C4256A/AL-80{GM71C4256A/AL-10)
Symbol Parameter Unit{Note
Min | Max [ Min | Max | Min | Max | Min | Max
trwc | Read-Write Cycle Time 170 | — | 180 | — 220 | — | 255 | — | ns
trwp | RAS to WE Delay Time 85| — | 95 — |110| — [135| — [ ns | 10
tcwp | CAS to WE Delay Time 45| — | 45| — | 55| — | 60| — | ns | 10
tawp | Column Address to WE Delay 55 — 60 — 70 — 80 — ns 10
Time
tosn | OE Hold Time from WE 20| — | 20| — | 25| — | 25| — | ns
Refresh Cycle
(GM71C4256A/AL-60{GM71C4256A/AL-70|GM71C4256A/AL 80[GM71C4256A/AL-10]
Symbol Parameter UnitNote
Min | Max | Min | Max | Min | Max | Min | Max
tcsk | CAS Set-up Time 10 — 10 - 10 — 10 - ns
(CAS-before-RAS Refresh Cycle)
tcur | CAS Hold Time
(CAS-before-RAS Refresh Cycle) | 12 | — | 18 | — | 20| — | 20| — |»s
trec | RAS Precharge to CAS Hold 10 — 10 — 10 - 10 — ns
Time
Fast Page Mode Cycle
[6M71C4256A/AL-60[GM71C4256 A/AL-70]GM71C4256 A/AL-80[GM71C4256A/AL-10
Symbol Parameter Unit|Note
Min | Max [ Min | Max | Min | Max | Min | Max
tec Fast Page Mode Cycle Time 45 — 50 — 55 - 55 — | ns
tcp Fast Page Mode CAS Precharge 10 | — 10 | — 10 — 10 | — | ns
Time
trasc | Fast Page Mode RAS Pulse — {100,000 — ]100,000f — }100,000f — 100,000} ns 12
Width
tace | Access Time from CAS Precharge| — 40 - 45 — 50 — 50 | ns | 13
trce | RAS Hold Time from CAS 40 | — | 45| — |50 | — |50 | — |ns
Precharge
Fast Page Mode Read-Modify-Write Cycle
(GM71C4256A/AL-60{GM71C4256A/AL-70|GM71C4256A/AL-80|GM71C4256A/AL-10]
Symbol Parameter UnitNote
Min | Max | Min | Max | Min | Max | Min | Max
tpcm | Fast Page Mode Read-Modify- 95 — 100 — |110| — | 115 | — | ns
Write Cycle Time

89




GoldStar GM71C4256A/AL

Notes :
1. AC measurements assume tt = 5ns.
2. Assumes that trcp < trcp(max) and trap < trap(max). If trep or trap is greater than the maximum recom-

(<204 F oM

10.

11.

12.
13.
14.

mended value shown in this table, trac exceeds the value shown.

. Measured with a load circuit equivalent to 2 TTL loads and 100pF.

. Assumes that trcp > trcp(max) and trap < trap(max).

. Assumes that trcp < trcp(max) and trap > trap(max).

. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced

to output voltage levels.

. Vig(min) and Vi (max) are reference levels for measuring timing of input signals. Also transition times are

measured between Vig and Vir.

. Operation with the trcp(max) limit insures that trac(max) can be met. trep(max) is specified as a refer-

ence point only: if trcp is greater than the specified trcp(max) limit, then access time is controlled exclu-
sively by tcac.

. Operation with the trap(max) limit insures that trac(max) can be met. trap(max) is specified as a refer-

ence point only: if trap is greater than the specified trap(max) limit, then access time is controlled exclu-
sively by taa.

twcs, tRwp, tcwp and tawp are not restrictive operating parameters. They are included in the data sheet
as electrical characteristics only : if twcs > twcs(min), the cycle is an early write cycle and the data out
pin will remain open circuit(high impedance) throughout the entire cycle : if trwp > trwp(min), tcwp >
tcwp(min) and tawp > tawp(min), the cycle is a read-write and the data output will contain data read from
the selected cell : if neither of the above sets of conditions is satisfied, the condition of the data out(at access
time) is indeterminate.

These parameters are referenced to CAS leading edge in early write cycles and to WE leading edge in delayed
write or Read-Modify-Write cycles.

trasc defines RAS pulse width in Fast Page Mode cycles.

Access time is determined by the longer of taa or tcac or tacp.

An initial pause of 100 us is required after power up followed by a minimum of eight initialization cycles
(any combination of cycles containing RAS clock such as RAS only refresh). If the internal refresh counter
is used, a minimum of eight CAS-before-RAS refresh cycles are required.
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TIMING WAVEFORMS
tRC
tRAS
RAS — A
\ / N\
§ - tRP
tT {RSH
\ReD tcas tCRP
tCSH
CAS \ Y
X )/
tASR tRAD tRAL
tRAH tASC {CAH
1
ADDRESS aowmf <:.on.u~m1
tRCS tRCH
. Y
tCAC
. for
High-Z 7 VALID \
Dour N\ outpur Y
1RAC 1OFF2
tDzZC tOAC tcoD
- B B
020 | 10DD
_ COO09990 0000999V, '0 KT v"’v‘v’v’v’v.V.V.V"‘V’V
OE fO!OfO: 20: 202 22020:02020:’2’2 f’/ A A’t’t‘t’A’A‘A’A’A’A ANANRK

* m Don't care

FIGURE 1. READ CYCLE
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1RAS
T - «
' \( £ b‘ap \
~ ‘oD 1CAS > {CRP
tCSH
CAS \
1ASR SL’_—J
RAH  |1ASC
: NN YWY Y YV
Aooress 5@{‘” KAGRXCKRASN
twes WCH
| DS tDH I
ANNNYYYVYWVYYVYWYYWVYAY
On M o et RN
DOUT High-Z

FIGURE 2. EARLY WRITE

* m Don't care

* % OE: Don't care

twes 2 twes(min)

CYCLE
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RAS —
\ 7o
. CSH t{CRP
cAs 3 ) tCAS £
¥ o
tASR | 1ASC | tRWL
tRAH 1oAH I |
VAVAVAVAYAVAVAVAYAVAVAVAVAY,
oo M oo IO
— A VWAV VAVAYAVAVAVAVAVAVAVAY.
e KX L R0
CaVAVAYAYAYAVAVAY, VaVAYAVAV,Y,
BB — KRB0
Dour ,{m:@l;
OE
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*m Don't care

* * Invalid DQUT comes out, when OE is low level.

FIGURE 3. DELAYED WRITE CYCLE
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1RWC
1RP
RAS —
X 7 N_
tCRP
r
— ﬁ—
tRCD
CAS \
\ 7
tRAD
tASR I tASC
RAH tcAH
ADDRESS ROW -k COLUMN
IRCS | <] towL
1CWD TRWL
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twp
. R
tRWD N
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| 0zC 08,
High-z = | vauo N AANVYWVYYYVVY YWY
D OOMXXX) Q
" XX L s OGO
J(ﬁﬂ?ﬁd
Bour 10AC | [OEH
1OFF2
1020 000
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*
m Don't care

FIGURE 4. READ-MODIFY-WRITE CYCLE
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FIGURE 5. FAST PAGE MODE READ CYCLE
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tRASC | 'RP
\ Jl \
1CSH tpC tRSH
tRCD tCAS tcP 1cas | tep 1CAS tCRP

ASC | |tcaH tASC
~—-| tCAH

K

twes

ABRREER

NV YY
KON

D, VALID
N INPUT

* OE; Don't care

' m Don't care

FIGURE 6. FAST PAGE MODE EARLY WRITE CYCLE
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tRASC | _RP
e }__,
A N
tRSH
{CRP
- 1CAS ‘
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N
| towr
ADDRESS COLUMN
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twe
tRWL
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1DH
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O INPUT
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*
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FIGURE 7. FAST PAGE MODE DELAYED WRITE CYCLE
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tRASC tRP
RAS &
C 7
tRCD tPCM
t
i l tcp tcp tCRP
1RAD 3&' |l ls A 1& s
CAS 'RAH wer 1
t t tCA
1ASR CAH | [loan CAH
1ASC 1ASC “‘l tASC
LK . .
ADDRESS! ROW rCOL1 CoL. 2 €OL 3
) |
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tRCS tcwD tRCS tcWD tRoskeH—AWD IRWL
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*1:VALID INPUT
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FIGURE 8. FAST PAGE MODE READ-MODIFY-WRITE CYCLE
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tRAS 1 P

"o'o'o'o'o'o‘,s
A

ADDRESS
A’A’A’A AYA

KXXCOHKONTHNX

D High-Z
ouT
OE, WE : Don't care
FIGURE 9. RAS-ONLY-REFRESH CYCLE
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\ h i
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. m Don't care

FIGURE 10. CAS BEFORE RAS REFRESH CYCLE
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FIGURE 12. HIDDEN REFRESH CYCLE (WRITE) :

GoldStar GM71C4256A/AL
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Package Dimensions

s S s B Y s S s S s I s s s s

Unit: inches (mm)
0~15°

)
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20 DIP z X
2=
&[5
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8 (&
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| SN [ NSNS [ SN R S R U R, SN SN R SIS S S_—
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20 SOJ o 1 s O o e
zlX =zx
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cE Sle
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A N | LI T ] '
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20 ZIP
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TYP

0.275(6.99)MAX

0.260(6.60)MIN
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GOLDSTAR ELECTRON CO.,LTD.

&

GM71C4100A/AL
4,194,304 WORDSx 1 BIT
CMOS DYNAMIC RAM

Description
The GM71C4100A/AL is the new generation dy-
namic RAM organized 4,194,304x1 Bit.
GM71C4100A/AL has realized higher density,
higher performance and various functions by uti-
 lizing advanced CMOS process technology. The
" GM71C4100A/AL offers Fast Page Mode as a high
speed access Mode. Multiplexed address inputs
permit the GM71C4100A/AL to be packaged in
a standard 300-mil 20-pin plastic SOJ, standard
400-mil 20-pin plastic ZIP, and standard 300-mil
20-pin plastic TSOP II. The package size provides
high system bit densities and is compatible with
widely available automated testing and insertion
equipment. System oriented features include sin-
gle power supply of 5V + 10% tolerance, direct in-
terfacing capability with high performance logic
families such as Schottky TTL.

Pin Configuration

20 (26) SOJ 20 ZIP
T ) o 1 A9
O [ |1 20 |Vss COAS 2 _—
We[ |2 19| JDour Vs 4 5 or
AAs[ |3 18 ]CA = 5 Fn
NC[ |4 17]_]ne 7 RAS
' Al0 8
Ao |s 16| ] A9 9 NC
NC 10
11 A0
Ao |6 15| ] A8 A1 12
a7 WA a1 13 A2
A2[ |8 13 ] A6 15 Vee
A3[ |9 12 Jas M6 17 A5
v 18
cc[]10 1|_] A4 A6 10 A7
A8 20
(TOP VIEW) (BOTTOM VIEW)

Features

® 4,194,304 x 1 Bit Organization
® Fast Page Mode Capability
e Single Power Supply

® Fast Access Time & Cycle Time (Unit:ns)
trac | tcac | trc| tec
GM71C4100A/AL-60 60 15| 110 | 40
GM71C4100A/AL-70 70 20| 130 | 45
GM71C4100A/AL-80 80 20| 150 | 50
-1 GM71C4100A/AL-10| 100 251180 | 55

¢ Low Power
Active: 605/550/495/440mW (MAX)
Standby: 5.5mW (CMOS level:MAX)
o 1.1mW (L-series) .
® RAS Only Refresh, CAS before RAS Refresh,
Hidden Refresh Capability
e All inputs and output TTL Compatible
¢ 1024 Refresh Cycles/16ms
® 1024 Refresh Cycles/128ms (L-series)
* Battery Back Up Operation (L-series)

20 (26) TSOP I

GM71C4100AT/ALT GMM71C4100AR/ALR
D|NE . / 20:] Vs Vss[20“ -/ ; :I O
we[ |2 19 JDour Dy []19 2] we
RAS[ |3 18] |1CAS cas[ |18 3 Jams
NC[ {4 vLIne e [C]17 a[Ine
a0 |s 16 | A9 Ao |16 5| Jato
Aol Je 15 ] A8 as[ |15 6] ] Ao

a7 14| ] A7 a7[ |14 7] a1
A2l |8 13| A6 as [ |13 8 ] A
A3[ o 12[ ] As as[ |12 ol 1 a3
Vee[ |10 1| ] A4 A |11 10 Jvge

(TOP VIEW)
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Pin Description

Pin Function Pin Function
A0~A10 Address Inputs CAS Column Address Strobe
A0~A9 Refresh Address Inputs WE Read/Write Enable
Din Data-input Vce Power (+5V)
Dout Data-output Vss Ground
RAS Row Address Strobe NC No Connect
Ordering Information
Type No. Access Time PKG
GM71C4100A]J/ALJ-60 60ns 300 Mil
GM71C4100A]/ALJ-70 70ns 20 (26) Pin
GM71C4100A]/AL]J-80 80ns Plastic SOJ
GM71C4100A]J/ALJ-10 100ns
GM71C4100AZ/ALZ-60 60ns 400 Mil
GM71C4100AZ/ALZ-70 70ns 20 Pin
GM71C4100AZ/ALZ-80 80ns Plastic ZIP
GM71C4100AZ/ALZ-10 100ns
GM71C4100AT/ALT-60 60ns 300 Mil
GM71C4100AT/ALT-70 70ns 20 (26) Pin
GM71C4100AT/ALT-80 80ns Plastic TSOP II
GM71C4100AT/ALT-10 100ns (Normal Type)
GM71C4100AR/ALR-60 60ns 300 Mil
GM71C4100AR/ALR-70 70ns 20 (26) Pin
GM71C4100AR/ALR-80 80ns Plastic TSOP II
GM71C4100AR/ALR-10 100ns (Reverse Type)
Absolute Maximum Ratings*
Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 °C
TstG Storage Temperature (Plastic) -55~125 °C
Vin/Vour Voltage on any Pin Relative to Vss -1.0~7.0 \'%
Vce Voltage on Vcc Relative to Vss -1.0~7.0 .V
Iout Short Circuit Output Current 50 mA
Pp Power Dissipation 1.0 w

*Note: Operation at or above Absolute Maximum Ratings can adversely affect device reliability.

Recommended Operating Conditions (TA=0 ~ 70°C)

Symbol Parameter Min Typ Max Unit
Vee Supply Voltage . 4.5 5.0 55 \%
ViH Input High Voltage 2.4 — 6.5 v
Vi Input Low Voltage -2.0 — 0.8 v
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DC Electrical Characteristics: (Vcc=5V +10%, Ta=0~70°C)

Symbol Parameter Min | Max | Unit | Note
VoH Output Level 2.4 Vce \'A
Output ""H'' Level Voltage (Iour= —5mA)
VoL Output Level 0 0.4 \'A
Output ""L* Level Voltage (Iour=4.2mA)
Icci Operating Current 60ns | — 110
Average Power Supply Operating Current 70ns | — 100 | mA 1,2
(RAS CAS, Address Cycling: trc=trc min) 80ns — 90
100ns | — 80
Icc2 Standby Current (TTL)
Power Supply Standby Current — 2 | mA
(RAS, CAS=V, Dour=High-Z)
Iccs RAS Only Refresh Current 60ns - 110
Average Power Supply Current 70ns | — 100 | mA 2
RAS Only Refresh Mode 80ns | — 90
(RAS Cychng, CAS= ViH, trc=trcmin) 100ns — 80
Icca Fast Page Mode Current 60ns | — 110
Average Power Supply Current 70ns | — 100 | mA 1,3
Fast Page Mode 80ns | — 90
(RAS=V1, CAS Address Cycling: tpc=tpc min) 100ns — 80
Iccs Standby Current (CMOS) — 1| mA
Power Supply Standby Current
(RAS, CAS=V WE, Address Din= Vi or Vi, DouT= High-Z) — 200 | pA 4,5
Icce CAS before RAS Refresh Current 60ns - 110
(trc=trc min) 70ns | — 100 | mA
80ns | — 90
100ns | — 80

Iccr Battery Back Up Operating Current

(Standby with CBR Refresh)

(trc=125ps, tras<1us, WE=Viy, CAS=Vy,, Address and
Din=Vin or Vi, Dout=High-Z)

Iccs Standby Current RAS=Vg
CAS=V1L — 5| mA 1
Dour=Enable

— | 300| A | 45

Iy Input Leakage Current A
Any Input (0V<VINZ7V) -10 10| n
To) Output Leakage Current 10 10| 4

(Dour is Disabled, 0V<Vour<7V)

Note) 1. Icc depends on output loading condition when the device is selected, Icc (max) is specified at the output
open condition.

. Address can be changed once or less while RAS ViL

. Address can be changed once or less while CAS =V

. L Series

. Vcc-0.2V<Vig <6.5V, 0V<VL<0.2V

o1 B W N
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Capacitance (Vcc=5V + 10%, Ta=25°C)
Symbol Parameter Min Max Unit Note
Cn Input Capacitance (Address, Din) — pF 1
Crz Input Capacitance (Clocks) — 7 pF 1
Co Output Capacitance {Dour) — pF 1,2

Note 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. CAS=Vjy to disable Dour-.

AC Characteristics (Vcc=5V +10%, Ta=0~70°C, Note 1, 12, 15)

Test Conditions: Input rise and fall times: 5ns

Input timing reference levels: 0.8V, 2.4V

Output load: 2TTL Gate + Cy, (100 pF) (Including scope and jig)

Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)

GM71C4100A/AL-60 | GM71C4100A/AL-70 | GM71C4100A/AL-80 | GM71C4100A/AL-10 .
Symbol Parameter - - - Unit | Note
Min | Max | Min | Max | Min | Max | Min | Max

trC Random Read or Write 110 — 130 — 150 — 180 — ns
Cycle Time

trp RAS Precharge Time 40 — 50 — 60 — 70 — ns

trRAS RAS Pulse Width 60 {10,000 70 (10,000 80 {10,000| 100 |10,000| ns

tcas CAS Pulse Width 15 {10,000{ 20 {10,000 20 |10,000] 25 |10,000( ns

tASR Row Address Set-up Time 0 — 0 — 0 — 0 — ns

tRAH Row Address Hold Time 10 — 10 — 10 — 15 — ns

tasc Column Address Set-up 0 — 0 — 0 — 0 — ns
Time

tcAH Column Address Hold 15 — 15 — 15 — 20 — ns
Time

trecp | RAS to CAS Delay Time 20| 45 | 20| 50 20| 60 25| 75 | ns

trAD RAS to Column Address 15 30 15 35 15 40 20 55 ns
Delay Time

trsg | RAS Hold Time 15| — 20| — 20| — 25| — ns

tcsH CAS Hold Time 60 — 70 - 80 - 100 — ns

tcke | CAS to RAS Precharge 10| — 10| — 10| — 10| — ns
Time

tr Transition Time 3 50 3 50 3 50 3 50 ns 7
(Rise and Fall)

tREF Refresh Period - 16 — 16 — 16 — 16 ms
Refresh Period (L-Series) — | 128 — | 128 —| 128 — | 128 | ms
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Read Cycle
GM71C4100A/AL-60 | GM71C4100A/AL-70 | GM71C4100A/AL-80 | GM71C4100A/AL-10 .
Symbol Parameter - Unit | Note
Min | Max | Min | Max | Min | Max | Min | Max
trAC Access Time from RAS — 60 — 70 — 80 — 100 ns |2,3,16
tcac Access Time from CAS — 15 — 20 — 20 — 25 ns |3,4,14,
16
taa Access Time from — 30 — 35 — 40 — 45 ns (3,514,
Column Address 16
trcs Read Command Set-up 0 — 0 — 0 — 0 — ns
Time
trRcH Read Command Hold 0 — 0 — 0 — 0 — ns
Time to CAS
tRRH Read Command Hold 0 — 0 — 0 — 0 — ns
Time to RAS
tRAL Column Address to RAS 30 — 35 — 40 — 45 — ns
Lead Time
toFF Output Buffer Turn-off 0 15 0 20 0 20 0 25 ns 6
Delay Time
Write Cycle
GM71C4100A/AL-60 | GM71C4100A/AL-70 | GM71C4100A/AL-80 | GM71C4100A/AL-10 .
Symbol Parameter Unit | Note
Min | Max | Min | Max | Min [ Max | Min | Max
twes Write Command Set-up 0 — 0 — 0 — 0 — ns 10
Time
twel Write Command Hold 15 — 15 — 15 — 20 - ns
Time
twp Write Command Pulse 10 — 10 — 10 — 20 — ns
Width
trw, | Write CommandtoRAS | 15 | — | 20 | — | 20 | — | 25 | — | ns
Lead Time
tcwL Write Command to CAS 15 — 20 — 20 — 25 — ns
Lead Time
tps Data-in Set-up Time 0 — 0 — 0 — 0 — ns 11
tpH Data-in Hold Time 15 — 15 — 15 — 20 — ns 11
Read-Modify-Write Cycle
GM71C4100A/AL-60 | GM71C4100A/AL-70 | GM71C4100A/AL-80 | GM71C4100A/AL-10 .
Symbol Parameter Unit | Note
Min | Max | Min | Max | Min [ Max | Min | Max
trwc | Read-Modify-Write Cycle | 130 — 155 | — 175 — | 210 — ns
Time
twp | RAS to WE Delay Time 60 | — 70 | — 80| — [100| — | ns | 10
tcwp | CAS to WE Delay Time 15| — 20 | — 20| — 25| — | ns | 10
tawp | Column Address to WE 30 — 35 - 40 — 45 — ns 10
Delay Time
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Refresh Cycle

GM7IC4100A/AL60 | GM7IC4100A/AL-70 | GM7IC4100A/AL80 | GM71C4100A/AL-10 .
Symbol Parameter - - Unit|Note
Min | Max | Min | Max | Min | Max | Min | Max
tese | CAS Set-up Time 10| —-|1w0|—-]10|—1]120]|—|ns
(CAS-before-RAS Refresh Cycle)
tcur | CAS Hold Time 10 —-]1w0|~]10}~-|100]—|ns
(CAS-before-RAS Refresh Cycle)
trec | RAS Precharge to CAS Hold 10 — 10 — 10 — 10 — | ns
Time
tcpn | CAS Precharge Time in Normal 10 — 10 — 10 — 10 — | ns
Mode

Fast Page Mode Cycle

GM71C4100A/AL-60 | GM7IC4100A/AL-70 | GM71C4100A/AL-80 | GM71C4100A/AL-10 .
Symbol Parameter - - UnitNote
Min | Max | Min | Max | Min | Max | Min | Max
tpc Fast Page Mode Cycle Time 40 — 45 — 50 — 55 — ns
tcp Fast Page Mode CAS Precharge 10 — 10 - 10 — 10 — ns
Time
trasc | Fast Page Mode RAS Pulse — [100,0000 — [100,0000 — (100,000 — [100,000{ ns | 13
Width
tacp | Access Time from CAS Precharge| — 35 — 40 — 45 — 50 ns |3,14,16
trucp | RAS Hold Time from CAS 35 | — |40 | — | 45 | — [ 50 | — | ns
Precharge
Fast Page Mode Read-Modify-Write Cycle
GM71C4100A/AL-60 | GM7IC4100A/AL-70 | GM71C4100A/AL80 | GM71C4100A/AL-10 .
Symbol Parameter nitNote
Min | Max | Min | Max | Min | Max | Min | Max
tpcm | Fast Page Mode Read-Modify- 60 — 70 — 75 - 85 — | ns
Write Cycle Time
tcew CAS Precharge to WE Delay 35 — 40 — 45 — 50 — ns 10
Time
Test Mode Cycle
GM71C4100A/AL-60 | GM71C4100A/AL-70 | GM71C4100A/AL-80 | GM71C4100A/AL-10 .
Symbol Parameter Unit|Note
Min | Max | Min | Max | Min | Max | Min | Max
tws Test Mode WE Set-up Time 0 — 0 — 0 — 0 — ns
twH Test Mode WE Hold Time 10 — 10 — 10 — 10 — ns
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Counter Test Cycle

GM71C4100A/AL-60 | GM71C4100A/AL-70 | GM71C4100A/AL-80 | GM71C4100A/AL-10

Symbol Parameter Unit | Note
Min | Max | Min | Max | Min | Max | Min | Max
tcpr CAS Precharge Time in 40 — 40 — 40 — 50 — ns
Counter Test Cycle

Notes :

1. AC measurements assume tT = 5ns.

2. Assumes that trcp < trep(max) and trap < trap(max). If trep or trap is greater than the maximum recom-
mended value shown in this table, trac exceeds the value shown.

3. Measured with a load circuit equivalent to 2 TTL loads and 100pF.

4. Assumes that trcp > trcp(max) and trap < trap(max).

5. Assumes that tpcp < trcp(max) and trap > trap(max).

6. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced
to output voltage levels.

7. Vi(min) and Vi(max) are reference levels for measuring timing of input signals. Also transition times are
measured between Vig and VL.

8. Operation with the trcp(max) limit insures that trac(max) can be met. trcp(max) is specified as a refer-
ence point only: if trep is greater than the specified trcp(max) limit, then access time is controlled exclu-
sively by tcac.

9. Operation with the trap(max) limit insures that trac(max) can be met. trap(max) is specified as a refer-
ence point only: if traD is greater than the specified trap(max) limit, then access time is controlled exclu-
sively by taa.

10. twcs, tRwD, tcwp, tawp and tcpw are not restrictive operating parameters. They are included in the data
sheet as electrical characteristics only : if twcs > twcs(min) the cycle is an early write cycle and the data
out pin will remain open circuit(high impedance) throughout the entire cycle : if trwp > trwp(min), tcwp
> tcwp(min), tawp > tawp(min) and tcpw > tcpw(min), the cycle is a read modify write and the data out-
put will contain data read from the selected cell: if neither of the above sets of conditions is satisfied, the
condition of the data out (at access time) is indeterminate.

11. These parameters are referenced to CAS leading edge in early write cycles and to 'WE leading edge in delayed
write or a read modify write cycle.

12. An initial pause of 100 us is required after power up followed by a minimum of eight initialization cycels
(RAS only refresh esh cycle or CAS before RAS refresh cycle). If the internal refresh counter is used, a mini-
mum of eight CAS before RAS refresh cycles is required.

13. trasc defines RAS pulse width in fast page mode cycles.

14. Access time is determined by the longer of taa or tcac or tace.

15. Test mode operation specified in this data sheet is 8 bit test function controlled by control address bits —
RA10, CA10 and CAO. This test mode operation can be performed by 'WE and CAS before RAS (WCBR)
refresh cycle. Refresh during test mode operation will be performed by normal read cycles or by WCBR
refresh cycles. When the state of eight test bits accord each other, the condition of the output data is high
level. When the state of test bits do not accord, the condition of the output data is low level. Data output
pin is Doyt and data input pin is Din. In order to end this test mode operation, perform a RAS only refresh
cycle or a CAS before RAS refresh cycle.

16. In a test mode read cycle, the value of trac, Taa, tcac and tacp is delayed for 2nd to 5ns for the specified
value. These parameters should be specified in test mode cycles by adding the above value to the specified
value in this data sheet.
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GM71C4100A/AL
TIMING WAVEFORMS
tRC
tRAS tRP
) N /
N _/ \____
tCsH ICRP
tRCD tRSH
ICAS
CAS R j[
tASC ’g‘ j
tASR tRAD tRAL
t
{RAH 4&“_.'
ADDRESS ROW E COLUMN
tRRH
tRCS tRCH
tAA
tRAC
tOFF
v \
Dour 37 ouTPuT )

FIGURE 1. READ CYCLE

*
m Don’t Care
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tRC
tRAS | tRP
/ _ \
tCSH tCRP
. tRCD \RSH
o tCAS
- \ /o
kA

L'FlAH ItASC tCAH |
Y'V\/ W VYVVVVYVYVVVYWVWVWVY VW
e 0 o OO o HERXNBEER

Din

Dour

RS
v YYVYVVV VA
VALID INPUT ’ “:’t‘t‘t“‘t" t

High-Z**

*
m Don’t care

** WCS 2twcs (MIN.)

FIGURE 2. EARLY WRITE CYCLE
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ADDRESS

Din

Dout

tRC

tRAS | P
\
g 2 \__
tCSH tCRP
T tRSH
tRCD 1CAS
Yy /]
\ S
ICAH towL
tASR tRWL
‘ tRAH e
tasC
@g ROW COLUMN
tRCS twp
’v’v’v’v V‘V V’v‘v’vv
NN

DDA

AN

INVALID OUTPUT iz—_——
7

*
m Don’t care

FIGURE 3. DELAYED WRITE CYCLE
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GM71C4100A/AL

ADDRESS

Din

tRWC
tRP
Sk ¥ \
tr tCRP
tRCD
NS 4]
x #
tRAD tCWL
tASR 1 tCAH | tRWL
tRAH. | tASC
v
@g ROW COLUMN
.
tRCS ,I t:\Cvr;D
tRWD
p' ‘V"’V‘v‘v \/ V’V
R TN
DS ‘ tDH
WaVAVAV,V,AV,V,V, Y,
VALID 9000000904
NPT ROOOOXXXN
tCAC
RAC p—>{ tAA tOFF
¥ )
< VALID OUTPUT E______
K 7

* m Don't care

FIGURE 4. READ-MODIFY-WRITE CYCLE

112



GoldStar GM71C4100A/AL

tRC

RAS
CAS
ADDRESS ‘Q”Q’
o High-Z

out x Refresh address: A0-A9 (AX0-AX9)

«» WE: Don't care
FIGURE 5. RAS-ONLY-REFRESH CYCLE
'RC tRC
tRP tRAS tRP tRAS tRP
e _/ \ / \__A/ \_
RAS tRPC tT R
1CSR (CHR cRP

1PN | 11cSR| |1OHR | ooy g
r—w\L ——
=

tOFF
High-Z

* m ; Don’t care

WE :VIH

FIGURE 6. CAS-BEFORE-RAS REFRESH CYCLE

113



GoldStar GM71C4100A/AL
tRC tRC tRC
| 'RAS RP | tRAS | | tRP tRAS | |_tRP
R (Read) (Refresh) (Refresh)
RAS b ﬂf—-!' "\
i tcRP| \———
tT tRSH tCHR |
tRCD
tCAS
tASC 3
tASJiI
tRAD tRAL
RAH tCAH
4
ADDRESS Row COLUMN
K
tRCH
RCS re— tRRH
JR— 4 _N
A tOFF
tRAC
Dout 7F VALID OUTPUT

FIGURE 7. HIDDEN REFRESH CYCLE
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tRASC
tRHCP tRP
e K T \
tCSH tpC tRSH CR
tRCD 1CAS tcp CAS tcp ICAS |
. X N N ‘
LA N
tRAD
tASR AN tASC tRAL
tCAH tAsC | |tCAH tASC .
CAH
|
- o
ADDRI ROW COL. coL coL.
\y N
tRCS tRCS tRRH
tRCS tRCH tRCH tRCH
— A
WE
tCAC tCAC
tAA tAA
tRAC ™ tace
tOFF tOFF
Dout 7~ VALID b VALID
0UTPUT, OuUTPUT

* M Don't Care

FIGURE 8. FAST PAGE MODE READ CYCLE
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tRASC | P
RAS ———5\ -
| ,?J \
tCSH tPC {RSH
tRCD tCAS tcp tcAS | cP tcas | 'CRP
CAS \ jc‘——x S
. \ \ \
tASR| | tRAH
tCAH ItAsc tCAH tASC| |tCAH
tASC |
(AN NVVVVV VY
ROW COLUMN COLUMN COLUMN H""”"”
ADDRESS \\’A’A A‘A’A‘A“‘
twcs
twes tWCH twes tWCH tWCH
] N
s | ' 1S !

Din

v WVAYYYY VALID
QBB s

High-z**

Oout

** WS = twes(min)

FIGURE 9. FAST PAGE MODE EARLY WRITE CYCLE
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RAS

CAS

ADDRESS

Din

Dour

DS

[~ tOFF

/ INVALID INVALID
\OUTPUW OUTPUT

X XAAIIREAY) (XXXXAR
ORI 5 IR 5 K

ﬁlﬁ"— tOFF

’ < INVALID >
OUTPUT,

tRASC RP
tRSH
K Vi
tCSH | tPC tRWL
- tCRP
tRCD tCAS J tcp | !CAs tcP {CAS
R
w N N N
- 4 /
tASR tASC
tASC ICAH .
ASC
tRAH tCAH
{CAH
/
ROW coL. CcOoL. coL.
N,
tcwL
tCWL tcwL ‘—*’;
WP | wp twp
tRCS
tDH

* m Don't Care

FIGURE 10. FAST PAGE MODE DELAYED WRITE CYCLE
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tRASC tRP
! Y, \_
T tPCM tRWL
tRCD tCcpP tcP tCRP
GRS — ——
tASR tASC
tRAH tASC
|
—
ADDRESS ROW I coL. X
tRWD
tRAD
— 4
WE /
tCPW .,
tRC! T
tRCS
VVVVVV/
(R0
WAANANNN
tAA tAA
Dout 7/ vaup VALID VALID
— \ OUuTPUT OUTPUT OUTPUT
k_ |\
tRAC tOFF tOFF
tACP tACP

’ .z‘x& Don’t care

FIGURE 11. FAST PAGE MODE READ-MODIFY-WRITE CYCLE
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* * y *
Set Cycle Test Mode Cycle Reset Cycle*s**  Normal Mode

AN NN NS
RN VAVAVAV 2RIV
N 7

*CBR or RAS only refresh
* * Address, DIN : Don't care

FIGURE 12. TEST MODE CYCLE

tRC
tRP tRAS tRP
RAS ——/ &K______J \—
IRPC | | tCsR tCHR | tRPC {CRP

High-Z

&
c
3
gl

* m Don’t care

FIGURE 13. TEST MODE SET CYCLE
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GoldStar
TEST MODE RESET CYCLE
L tRP ;_ tRAS — tRP
N
RAS roel o \‘-————7t j Ztnpc ‘”Erﬁ—————
tCPN J T ﬁQQQQT)

CAs —/ tws tWH Z\E
S A
WE

WAV \WAW A Vvywaw aawwswvwivriasvsvawwwieywmwiwawwvwwwwwwwwwAaw AamwwWwyv
SR V1K LA BN ANl
Dour ME Honz

FIGURE 14. CAS-BEFORE-RAS REFRESH CYCLE
RAS \ N
\ JZ \
I A
CAS
ANV VVYVVYAD Y \YWVYWY W VAAWVWWAANAVWVWVVVAN

oo ROk KRR,
Dout High-Z

* Refresh address A0 — A9 (AX0-AX9)

** m Don’t care
*

«+ WE : Don't care

FIGURE 15. RAS-ONLY REFRESH CYCLE
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tRP
RS T —
\ \_
ICSR ICHR | | I'CPT tRSH .| tCRP
" tcas ! \
S O BN
\T
tASC
T tCAH N
tws tWH tRCS T tRCH
- tRRH
« T W
'AA tOFF
\
Dout JK VALID OUTPUT IE_—

FIGURE 16. CAS-BEFORE-RAS REFRESH COUNTER CHECK CYCLE (READ)

* m Don'’t care
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tRP

RAS
k f
| tCSR tCHR | | !CPT tRSH tCRP
tcas ! R
CAS
\
tASC
T tCAH |
(ORXXXXXXXX)

ADDRESS CoLUMN Q?O?O?O?O?O’O.‘O?‘?‘?‘?

| tws tWH

twes twCH

_ XX AN YN NYNYVYYY

DS tDH

VA/V/ VVVVWVVY
(X 0‘00000'0

\/ V‘ ‘ ’V’V. ‘V.V‘V0 ‘ VALID INPUT \ ‘V V’V.V‘V’V‘V’V‘V VVV\VVV
o OO RRRLKRRQENK

High-Z

* m Don't care

FIGURE 17. CAS-BEFORE-RAS REFRESH COUNTER CHECK CYCLE (WRITE)
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Package Dimensions
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GOLDSTAR ELECTRON CO,, LTD.

&

GM71C4400A/AL
1,048,576 WORDSx4 BIT
CMOS DYNAMIC RAM

Description

The GM71C4400A/AL is the new generation dy-
namic RAM organized 1,048,576x4 Bit.
GM71C4400A/AL has realized higher density,
higher performance and various functions by uti-
lizing advanced CMOS process technology. The
GM71C4400A/AL offers Fast Page Mode as a high
speed access Mode. Multiplexed address inputs
permit the GM71C4400A/AL to be packaged in
a standard 300-mil 20-pin plastic. SOJ, standard
400-mil 20-pin plastic ZIP, and standard 300-mil
20-pin plastic TSOP II. The package size provides
high system bit densities and is compatible with
widely available automated testing and insertion
equipment. System oriented features include sin-
gle power supply of 5V + 10% tolerance, direct in-
terfacing capability with high performance logic
families such as Schottky TTL.

Pin Configuration

20 (26) SOJ 20 zIP
f——UT . 1 OE
vo1[_|1 20[ Vs ©AS 2 3 /03
voz[ |2 19| Juo4 voa 4 v
wel s 18] JU03 o1 6 5 Yss
RAS [ |4 17| JCAS __ 7 1102
—_  WES8 .
A9 [: 5 16 :| OE 9 RAS
A9 10
11 A0
15[ ]A8 A1 12 :
aolte | 13 A2
Al ]7 14 A7 agqa
15 Voc
A2 |8 13[ ] A6 at 16
A3[ o 12] A5 17.A5
V 4 A6 18
cc[ |10 1A 19 A7
A8 20

(TOP VIEW) (BOTTOM VIEW)

Features
® 1,048,576 x 4 Bit Organization

® Fast Page Mode Capability
 Single Power Supply

(Unit: ns)

® Fast Access Time & Cycle Time
trac | tcac | trc | tec
GM71C4400A/AL-60| 60 15| 110 | 40
GM71C4400A/AL-70| 70 20 | 130 | 45
GM71C4400A/AL-80| 80 20| 150 | 50
GM71C4400A/AL-10| 100 25| 180 | 55

® Low Power
Active: 605/550/495/440mW (MAX)

Standby: 5.5mW (CMOS level: MAX)

1.1mW (L-series)

* RAS Only Refresh, CAS before RAS Refresh,

Hidden Refresh Capability
e All inputs and outputs TTL Compatible
® 1024 Refresh Cycles/16ms

® 1024 Refresh Cycles/128ms (L-series)
® Battery Back Up Operation (L-series)

20 (26) TSOP 1I

vo1[_|
voz ]
we [

. mAS [ |

A9 (]

Aol |
A1l ]
A2 |

A3m

a D W =

© ©® N o

Vee [1

20[ JVes  Ves[ |
19[ Juos yoal |
18] Jvos  yos[ |
17| | cas cAs |
16| JoE  oE[ |
15[ a8 as[ ]
| Ja7 ar[ ]
13 Jas  as |
12 a5 as[ ]
1 A e[

(TOP VIEW)

oD W N =

© ® N O

L_‘] 101
]

/02

|| We

RAS
£
(] a0
] A1
| ] A2

] A3
| | Vee
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GoldStar GM71C4400A/AL
Pin Description
Pin Function Pin Function
A0~ A9. Address Inputs WE Read/Write Enable:
A0~A9 Refresh Address Inputs OE Output Enable
1/01~1/04 Data-in/Data-out Vee Power (+5V)
RAS Row Address Strobe Vss Ground
CAS Column Address Strobe
Ordering Information
Type No. Access Time PKG
GM71C4400A]/AL]J-60 60ns 300 Mil
GM71C4400A]J/ALJ-70 70ns 20 (26) Pin
GM71C4400A]/AL]J-80 80ns Plastic SOJ
GM71C4400A]J/ALJ-10 100ns
GM71C4400AZ/ALZ-60 60ns 400 Mil
GM71C4400AZ/ALZ-70 70ns 20 Pin
GM71C4400AZ/ALZ-80 80ns Plastic ZIP
GM71C4400AZ/ALZ-10 100ns
GM71C4400AT/ALT-60 60ns 300 Mil
GM71C4400AT/ALT-70 70ns 20 (26) Pin
GM71C4400AT/ALT-80 80ns Plastic TSOP 1I
GM71C4400AT/ALT-10 100ns (Normal Type)
GM71C4400AR/ALR-60 60ns 300 Mil
GM71C4400AR/ALR-70 70ns 20 (26) Pin
GM71C4400AR/ALR-80 80ns Plastic TSOP II
GM71C4400AR/ALR-10 100ns (Reverse Type)
Absolute Maximum Ratings*
Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 °C
Tsrc Storage Temperature (plastic) -55~125 °C
Vin/Vour Voltage on any Pin Relative to Vss -1.0~7.0 \'%
Vce Voltage on Vcc Relative to Vss -1.0~7.0 \'%
Iour Short C{rcuit Output Current 50 mA
Pp Power Dissipation 1.0 A%
*Note: Operation at or above Absolute Maximum Ratings can adversely affect device reliability.
Recommended Operating Conditions (TA=0 ~ 70°C)
Symbol Parameter Min Typ Max Unit
Ve Supply Voltage 4.5 5.0 5.5 v
ViH Input High Voltage 2.4 — 6.5 v
Vi Input Low Voltage (I/O Pin) -1.0 — 0.8 v
ViL Input Low Voltage (Others) -2.0 — 0.8 \Y
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DC Electrical Characteristics: (Vcc=5V+10%, Ta=0~70°C)

Symbol Parameter Min | Max | Unit | Note
Vou Output Level 2.4 Vce \'
» Output ""H"" Level Voltage (Ioyr= —-5mA)
VoL Output Level 0 0.4 \%
Output L' Level Voltage (Iour=4.2mA)
Icct Operating Current 60ns | — 110
Average Power Supply Operating Current 70ns | — 100 | mA 1,2
(RAS, CAS, Address Cycling: trc=trc min) 80ns | — 90
100ns — 80
Iccz Standby Current (TTL)
Power Supply Standby Current — 2| mA
(RAS, CAS= V4. Dour=High-Z)
Iccs RAS Only Refresh Current 60ns - 110
Average Power Supply Current 70ns | — 100 | mA 2
RAS Only Refresh Mode 80ns | — 90
(RAS Cycling, CAS=V. trc=trcmin) 100ns — 80
Icca Fast Page Mode Current 60ns | — 110
Average Power Supply Current 70ns | — 100 | mA 1,3
Fast Page Mode 80ns | — 90
(RAS=VyL. CAS, Address Cycling: tpc=tpc min) 100ns | — 80
Iccs Standby Current (CMOS) - — 1| mA
Power Supply Standby Current
(RAS, CAS=Viy WE, OE, Address, Diy=Vg or Vi, Dour=High-Z) | — 200 | pA 4,5
Iccs CAS before RAS Refresh Current 60ns - 110
(trc=trCc min) 70ns — 100 | mA
80ns — 90
100ns — 80

Iccr Battery Back Up Operating Current

(Standby with CBR Refresh) -

(tRc=125ps. tras< 1us. WE=Vg. CAS=Vy. OE, Address and
Din=Vig or Vi. Dout=High-Z)

Iccs Standby Current RAS=Viy
CAS=ViL — 5 | mA 1
Dour=Enable

— | 300 pA | 45

Iy Input Leakage Current

Any Input (0V<ViN<7V) -10 10| wA

Towy Output Leakage Current

(Dour is Disabled, 0V <Vour<7V) -10 | 10| A

Note) 1. Icc depends on output loading condition when the device is selected, Icc (max) is specified at the out-
put open condition. -

. Address can be changed once or less while RAS=ViL

. Address can be changed once or less while CAS=Vig

. L Series

- Vee-0.2VLVIn<6.5, 0V< Vi, <0.2V

g wiN
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Capacitance (Vcc=5V + 10%, Ta=25°C)

Symbol Parameter Min Max Unit Note
Cu Input Capacitance (Address) — 5 pF 1
Crz Input Capacitance (Clocks) - 7 pF 1
Cro Output Capacitance (Data-In/Out) — 10 pF 1,2

Note 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. CAS=Viy to disable Doyr.

AC Characteristics (Vcc=5V+10%, Ta=0~70°C, Note 1, 14, 15, 16}

Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)

GM71C4400A/AL-60 | GM71C4400A/AL-70 | GM71C4400A/AL-80 | GM71C4400A/AL-10

Symbol Parameter - Unit| Note
Min | Max | Min [ Max | Min | Max |Min | Max

trC Random Read or Write 110 — 130 — 150 — 180 — ns
Cycle Time ‘

trp RAS Precharge Time 40 — 50 — 60 — 70 — ns

trAS RAS Pulse Width 60 [10,000| 70 {10,000| 80 |10,000| 100 |10,000| ns

tcas CAS Pulse Width 15 [10,000{ 20 |10,000{ 20 [10,000{ 25 [10,000| ns

tASR Row Address Set-up Time 0 — 0 — 0 — 0 — ns

tRAH Row Address Hold Time 10 — 10 — 10 — 15 — ns

tasc Column Address Set-up 0| — 0 — 0 - 0| — ns
Time

tcan Column Address Hold 15 — 15 — 15 — 20 — ns
Time

trep | RAS to CAS Delay Time 20| 45 | 20| 50 20| 60 25| 75 | ns
trAD RAS to Column Address 15 30 15 35 15 40 20 55 ns

Delay Time
tesu | RAS Hold Time 15| — 20 — 20| — 25| — | mns
tcsu | CAS Hold Time 60| — | 70| — | 80| — |100]| — | ns
tcrp CAS to RAS Precharge 10 — 10 — 10 — 10 — ns
Time
toop | OE to Dy Delay Time 15| — 20 — 20| — 25{ — | ns
tpzo OE Delay Time from Dy 0 — 0 — 0 — 0 — ns
tpzc CAS Set-up Time from Dy 0 — 0 — 0 — 0 — ns
tt Transition Time 3 50 3 50 3 50 3 50 ns 7
(Rise and Fall)
tREF Refresh Period — 16 — 16 — 16 - 16 ms
Refresh Period (L-Series) — | 128 — | 128 — | 128 — | 128 | ms
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Read Cycle
GM?71C4400A/AL-60 | GM71C4400A/AL-70 | GM71C4400A/AL-80 | GM71C4400A/AL-10 .
Symbol Parameter - Unit | Note
Min | Max | Min | Max | Min | Max | Min | Max
traC Access Time from RAS — 60 — 70 — 80 - 100 ns |2,3,17
tcac Access Time from CAS — 15 — 20 — 20 — 25 ns |[3,4,13,
17
taA Access Time from — 30 — 35 — 40 — 45 ns |3,513,
Column Address 17
toac | Access Time from OE — | 15 — 12 | — | 20 — | 25| ns | 317
trcs Read Command Set-up 0 — 0 — 0 — 0 — ns
Time
tRcH Read Command Hold 0 — 0 — 0 — 0 — ns 18
Time to CAS
tRRH Read Comﬂand Hold 0 — 0 — 0 — 0 — ns 18
Time to RAS
tRAL Column Address to RAS 30 — 35 — 40 — 45 —_ ns
Lead Time
torr1 Output Buffer Turn-off 0 15 0 20 0 20 0 25 ns 6
Delay Time
torr2 Output Buffer Tullx;off 0 15 0 20 0 20 0 25 ns 6
Delay Time from OE
tcpp CAS to Dy Delay Time 15 — 20 - 20 — 25 — ns

Write Cycle

GM71C4400A/AL-60 | GM71C4400A/AL-70 | GM71C4400A/AL-80 | GM71C4400A/AL-10

Symbol Parameter Min | Max | Min | Max | Min | Max | Min | Max | Ot | Note
twcs Write Command Set-up 0 — 0 — 0 — 0 — ns 10
Time
twecl Write Command Hold 15 —_ 15 —_ 15 - 20 - ns
Time
twp Write Command Pulse 10 — 10 — 10 — 20 — ns
Width
tRWL Write Command to RAS 15 — 20 — 20 — 25 — ns
Lead Time
tcwL Write Command to CAS 15 — 20 — 20 — 25 — ns
Lead Time
tDps Data-in Set-up Time 0 — 0 — 0 — 0 — ns 11
tDH Data-in Hold Time 15 — 15 — 15 — 20 — ns 11
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Read-Modify-Write Cycle
GM7IC4400A/AL60 | GM7IC4400A/AL-T0 | GM71C4400A/AL B0 | GM7ICA400A/AL 10 .
Symbol Parameter Unit|Note
Min | Max | Min | Max | Min | Max | Min | Max
tawc | Read-Modify-Write Cycle Time 150 — 180 — 200 — 245 — ns
trwp | RAS to WE Delay Time 80| — | 95| — [105| — |135| — [ =ns | 10
tcwp | CAS to WE Delay Time 35| — | 45| — | 45| — | 60| — [ ns | 10
tawp | Column Address to WE Delay 50 — 60 — 65 — 80 — ns 10
Time
tosn | OE Hold Time from WE 15 — | 2| — | 20| — | 25| — | ns
Refresh Cycle
GM7IC4400A/AL60 | GM7IC4400A/ALT0 | GMT7ICA400A/AL-80 | GMTIC4400A/AL 10 .
Symbol Parameter Unit|Note
Min | Max | Min | Max | Min | Max | Min | Max
tcsr CAS Set-up Time 10 — 10 — 10 — 10 — ns
(CAS-before-RAS Refresh Cycle)
tcur | CAS Hold Time 0| -|1w|—-]10]| —]10]| —|ns
(CAS-before-RAS Refresh Cycle)
trec | RAS Precharge to CAS Hold 10 - 10 — 10 — 10 — | ns
Time
tcen | CAS Precharge Time in Normal 10 — 10 — 10 — 10 — ns
Mode
Fast Page Mode Cycle
GM7ICA400A/AL60 | GM7ICA400A/AL70 | GM7ICA400A/AL-80 | GM7IC4400A/AL-10 .
Symbol Parameter Unit|Note
Min | Max [ Min | Max | Min | Max | Min | Max
tpc Fast Page Mode Cycle Time 40 — 45 — 50 — 55 — ns
tcp Fast Page Mode CAS Recharge 10 — 10 — 10 — 10 — ns
Time
trasc | Fast Page Mode RAS Pulse — [100,000f — {100,000 — {100,000 — [100,000] ns | 12
Width
tacp | Access Time from CAS — 35 — 40 — 45 — 50 ns (3,1317
Precharge
trice | RAS Hold Time from CAS 35 | — |40 | — |45 — | 50| — | ns
Precharge
tcpw | Fast Page Mode Read-Modify- 55 — 65 — 70 — 85 — ns
Write Cycle CAS Precharge to
WE Delay Time
trcm | Fast Page Mode Read-Modify- 80 — 95 — [100 | — 110 — ns
Write Cycle Time
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Test Mode Cycle

GM71C4400A/AL-60 | GM71C4400A/AL-70 | GM71C4400A/AL-80 | GM71C4400A/AL-10

Symbol Parameter - - Unit|Note
Min | Max | Min | Max | Min | Max | Min | Max
tws | Test Mode WE Set-up Time 0 — 0 — 0 — 0 — | bs
twa | Test Mode WE Hold Time 10| —]10| —=]10]| =110 —=|ns

Counter Test Cycle

GM71C4400A/AL-60 | GM71C4400A/AL-70 | GM71C4400A/AL-80 | GM71C4400A/AL-10

Symbol Parameter - Unit|Note
Min | Max | Min | Max | Min | Max | Min | Max
tcer | CAS Precharge Time in Counter | 40 — 40 — 40 — 50 — ns
Test Cycle
Notes :

1.
2.

DU W

10.

AC measurements assume tr=5ns.
Assumes that trcp < trep(max) and trap < trap(max). If trep or trap is greater than the maximum recom-
mended value shown in this table, trac exceeds the value shown.

. Measured with a load circuit equivalent to 2 TTL loads and 100pF.

. Assumes that trcp > trcp(max) and trap < trap(max).

. Assumes that trcp < trcp(max) and trap > trap(max).

. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced

to output voltage levels.

. Vig(min) and ViL(max) are reference levels for measuring timing of input signals. Also transition times are

measured between Vig and ViL.

. Operation with the trcp(max) limit insures that trac(max) can be met, trcp(max) is specified as a refer-

ence point only: if trcp is greater than the specified trcp(max) limit. then access time is controlled exclu-
sively by tcac.

. Operation with the trap(max) limit insures that trac(max) can be met. trap(max) is specified as a refer-

ence point only: if trap is greater than the specified trap(max) limit, then access time is controlled exclu-
sively by taa.

twcs, tRwp, tcwp and tawp are not restrictive operating parameters. They are included in the data
sheet as electrical characteristics only : if twcs > twcs(min), the cycle is an early write cycle and the data

> out pin will remain open circuit(high impedance) throughout the entire cycle : if trwp > trwp(min), tcwp

11.

12.

13.

14.

15.

16.

17.

> tcwp(min) tawp > tawp(min) and tcpw > tcpw(min) the cycle is a read modify write and the data out-
put will contain data read from the selected cell: if neither of the above sets of conditions is satisfied, the
condition of the data out (at access time) is indeterminate.

These parameters are referenced to CAS leading edge in early write cycles and to WE leading edge in delayed
write or a read modify write cycle.

trasc defines RAS pulse width in fast page mode cycles.

Access time is determined by the longer of tas or tcac or tacp.

An initial pause of 100 ps is required after power up followed by a minimum of eight initialization cycles
(RAS only refresh cycle or CAS before RAS refresh cycle). If the internal refresh counter is used, a mini-
mum of eight CAS before RAS refresh cycles is required.

In delayed write or read modify write cycles, OE must disable output buffer prior to applying data to the
device.

Test mode operation specified in this data sheet is 2 bit test function controlled by control address bits ...
CAO. This test mode operation can be performed by WE and CAS before RAS (WCBR] refresh cycle. Refresh
during test mode operation will be performed by normal read cycles or by WCBR refresh cycles. When
the state of two test bits accord each other, the condition of the output data is high level. When the state
of test bits do not accord, the condition of the output data is low level. In order to end this test mode opera-
tion, perform a RAS only refresh cycle or a CAS before RAS refresh cycle.

In a test mode read cycle, the value of trac, taa, tcac, toac and tacp is delayed for 2ns to 5ns for the speci-
fied value. These parameters should be specified in test mode cycles by adding the above value to the speci-
fied value in this data sheet.
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GM71C4400A/AL

TIMING WAVEFORMS

tRC
tRAS
IKS D -1/_—-!
S& 7Z tRP \_
T tRSH
‘o tcas tCRP
1CSH
CTS \ y
R\ 7
IIASFI tRAD tRAL
tRAH ASC tCAH
|
-
ADDRESS ROW | COLUMN
tRCS tRCH
— y
WE tRRH
tCAC
tAA tOFF1
")
i p
Dour e { ovrur
RAC tOFF2
tozc l0AC tcDD
XAAAAAANK High-Z ;m
D OO ’
tODD
N DZO |
_ 00099909900 OGOOOO0NXX
OE t‘t‘202‘2‘2‘2‘2’:’t‘t‘:’t’t’t’:"f’l“ A A‘t’t A A’A A‘A’A‘A‘A.A A’A‘A‘A0

*
m Don’t care

FIGURE 1. READ CYCLE
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GM71C4400A/AL

tRC

tRAS

tRSH

tCAS

tCSH

N

\

.~ 7

tWCH

l tCRP ‘
| | tRAH tAsC tCAH I
o e

A/ \VVVVVWV\WV\VVVVVV
o

\/

GRREERRER:

RAS -——_——1\
K
T
tRCD
CAS
tASR
ADDRESS
|
1 twes
e SR
f
| DS
Din
Dour

tDH I

GNYY

&Y

High-Z

VVV/VVVWVVVV\/\/V
RSB

* m Don't care
*

*  OE: Don't care

FIGURE 2. EARLY WRITE CYCLE
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FAS —_— ZL_N
\'( 7 \
CAS
X\K tCAS : 2/
tASR | tAsC tRWL
tRAH ‘AN l
VVWVYYYVVVVYVYVVVY
s BN o RN e NETRTRRGERR
- A VaVaVAVAVAVAVAVAVAVAVAVAVAY. B
T K00 L AR
won L AN Y YV VY YV Y Y YY

SO 1171 e e RN 4 SN0
Dout / VAuDJ;

\OUTPUY

* m Don't care

** Invalid DQUT comes out, when (YE is low level.

FIGURE 3. DELAYED WRITE CYCLE
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tRWC
N tRP
RAS ——58
N 7 \ _
tCRP
T
—

tRCD

A \
K 7
tRAD
1ASR | tAsC
tRAH {CAH
N |
‘j
ADDRESS ROW COLUMN
A K
tRCS | <o towL
tCWD tRWL
tAWD
twp
. - R
{RWD X 4
tCAC tOH
tRAC -
tozC 08,
Highz | PR V.V VAV VAVAVaVAVAVAV,Y,
Din QOO0
T INPUT ‘\‘A‘A‘“"A’""A‘A‘A‘A‘A‘A
VALID
Bour OUTPUT 3
10AC | 10EH
tOFF2
T
Dz0 | | 100D

* m Don’t care

FIGURE 4. READ-MODIFY-WRITE CYCLE
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ADDRESS

CAS

tRAS A:R|c tRP
—
h X
tcRP I._. tRPC
099,95V, VaVaVa VoV, V,VAVAVAVAVAVAVAVAVAVAY,
o RN,

High-Z

* BE, WE: Don't care
*  Refresh address: A0~A9 (AX0~ AX9)

FIGURE 5. RAS-ONLY-REFRESH CYCLE

tRC

tRC

tRP

tRAS tRP

tRAS tRP

X | £

tr

\

A

'RPC tRPC ICRS

/

\\

N

{CRP

tCHR l

ICSR| |tCHR
tCPN tCPN <]
_/

S (00U

Dout

tOFF1

High-Z

R

* m Don't care
* %

WE: VIH

FIGURE 6. CAS-BEFORE-RAS REFRESH CYCLE
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tRC tRC tRC
tRAS [ tRAS tRP tRAS | tRP
. (READ) (REFRESH) " (REFRESH)
" A S N £ o)
K 7 Z tCRP
) : st
tRSH tCHR
tRCD tCAS
A\ f
tASC \ 7
tASR
tRAD' tRAL
tRAH| tCAH
4 4 \
ADDRESS ®g ROW COLUMN
N
tRCH
t
RS e—1 tRRH
. tAA
tRAC tOFF1
f 3
Dour 3‘( VALID OUTPUT 72———
tOFF2
tpzc tcbD
High-Z
tpzo | toAC toDD

* m Don’t care

FIGURE 7. HIDDEN REFRESH CYCLE
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tRASC
B {RHCP " tp
fo
N . \
T tCSH tPC tRSH tCRP
tRCD tCAS tcp tCAS L__tEL,. tCAS
-~ A G G ’
K 7 b N
tRAD
tASR | | tRAH t RAL
tCAH CAH .
* tASC tASC tASC <.l |ICAH
b Y 'y
ADDRESS ROW COLUMN . COLUMN COLUMN
X
F RCS tRCS _tRRH
tRCS tRCH tRCH tRCH
— Y Y
WE /
tcDD tDzC oo
| tpzc tpzC tCDD
High-Z |1 High-Z |7 High-Z 1
DIN i “ ‘@v
toDD
X 'CAC {CAC
CAC 100D
tAA tAA
tAA
tRAC tACP tACP
tOFF1 IOFF‘:I tOFF1
VALID VALID [e—s VALID
OUTPUT K| ouTpPur T3 4 ouTPUT
Dour e \ 3
tOAC toDD
it
[(v74e} y
t0Z0 loAc
tOFF2 [ le—> tOFF2 tOFF2
OE \ m
N
tOAC

* m Don’t care

FIGURE 8. FAST PAGE MODE READ CYCLE
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1RASC | WP

RAS — ZL__)\_

tCSH tPC tRSH
tRCD ICAS tcp ICAS | tcP _tcas 4 ' tcrp

|

tASR tRAH

tCAH tascC | | tcAH [tASC
tCAH
"’V )
"M COLUMN COLUMN COLUMN
O d

wes WCH  twes WCH WCH

ADDRESS

tps ! | DS ! | DS

OIAVAVAVAVRY,
i XN

XX

High-Z

Dourt

OE; Don't care

*
* %
m Don'’t care

FIGURE 9. FAST PAGE MODE EARLY WRITE CYCLE
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tRASC

N

tPC

tRSH

1P| | tcAS

ADDRESS

Din

Y,
KX

DS

High-Z

{CRP

Dourt

tobobp

Rl

*
m Don't care

FIGURE 10. FAST PAGE MODE DELAYED WRITE CYCLE
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tRASC RP
RAS \ 7
tRCD tPCM tRWL e
T
4 ' tcp tcp tCRP|
CAS tRAD Z S { S ﬁ
RAH tacP
tCAH tCAH tCAH
tASR
>—ld{tASC "’l tASC tASC
—l
X £
ADDRESS ROWf (COL coL. coL.
{AWD tcwo_, taWwD | [towL cpw | |towWL
tRCS tcwD tRCS tCWD tAWD tRWL
T tmwo | WP [*1™] [tcpw | |twe'; tRcs [T tcwp
: : e twp
= F )
= W)
tDs DS
'DZ&J tpH tDZC tDH tDH
> |t1cAC
DN *1 *1
tAA
r—
tRAC
TOAC tOEH tOEH
-
1)
Dout
-
{OFF2
tDz0 tDZ0
— \ T 2
oF WEJ -
toDD toDD t0DD

* m Don’t care

*1: VALID INPUT
*2: VALID OUTPUT

FIGURE 11. FAST PAGE MODE READ-MODIFY-WRITE CYCLE
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Set Cycle * * Test Mode Cycl Reset Cycle* **  Normal Mode
ycle

ANV WA WA W
ARV VAV AV
7

* CBR or RAS only refresh
* * Address, DIN : Don’t care

J

= -

FIGURE 12. TEST MODE CYCLE

RC
tRP RAS | tRP

N R

tRPC 1 tCSR tCHR 1PN tRPC tCRP
/ . \ tT
CAS / CPN

tws tWH

ADDRESS

Dour

* m Don’t care

FIGURE 13. TEST MODE SET CYCLE
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TEST MODE RESET CYCLE

tRC
L wp RAS tRP

s Sk__l] W

RPC  tCSR | | tCHR RPC  ICRP
- l tCPN ] — e

T |
. tCPN
CAS / f

. s Y
we AL
I R s

tOFF1

High-Z

Dour F
FIGURE 14. CAS-BEFORE RAS REFRESH CYCLE

tRC

. D N
= RO XY

VV\V\\N\/V \VAVAVAVAYAVAVAVAYAVAVAVAVAVAVAVAVAVAVAVAVAVAY,
rooress - ORI o IR

High-Z

* Refresh Address A0~ A9 (AX0~AX9)
Don’t care
** WE: Don't care

FIGURE 15. RAS-ONLY REFRESH CYCLE
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tRP
\
AAS \
| 1CSR 'CHR | | tCPT pr— -
1cAs
CAS R\ )tr——
tasc o
-y
T tCAH |
v
ADDRESS COLUMN
K
tws | [ tWH tRCS - tRCH
— "4 X
- %&9
| toze tcop
WVYVV VYV VAAAAAXXXY .
D "“"" ‘.0“ q High-Z
N ‘A‘A‘A‘A‘A A‘A A’ ’A‘A‘A‘A’A”‘t y [ _tcac
tAA 10FF1
Jl
Dour Highz L VALID OUTPUT
1DAC tOFF2
 10z0
t0EP 00D

& QOO

!

*
: Don’t care

FIGURE 16. CAS-BEFORE-RAS REFRESH COUNTER CHECK CYCLE (READ)

143




GoldStar GM71C4400A/AL

RP

tCSR ICHR | tCPT tRSH tCRP

. VL

tasc
T “‘ tCAH

XX/ \X
ADDRESS \ COLUMN \t’t’.‘ “’t
tws WH
twes | tWCH
SO s
| tos tDH
VYV 9.9.9.9.99.900.9.9.9.9.90.9 Y YV YA
o KRR, e KRR
Dour High-Z
. vvvwwywwwwwwwwwwvwwwiwwwwwwwwiwwiiwWwwwwy "' VVVVVVVV
= SOOI

* m Don’t care

FIGURE 17. CAS-BEFORE-RAS REFRESH COUNTER CHECK CYCLE (WRITE)
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Package Dimensions
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GOLDSTAR ELECTRON CO.,LTD.

&

GMM?782565—60/70/80/10
262,144 WORDSx 8 BIT
CMOS DYNAMIC RAM MODULE

Description

The GMM?78256S is a 256K x 8 bits Dynamic RAM
Module, mounted 2 pieces of 1M bit DRAM
(GM71C4256AS], 256K x 4) sealed in 20 pin SOJ
package. The GMM78256S is a socket type me-
mory module, suitable for easy interchange or ad-
dition of module. The GMM78256S provides
common data inputs and outputs. It's module
board has decoupling capacitors mounted under
each DRAM.

Pin Configuration (Top View)

.___/—
Vch| O
pao [3
A0 [4] o b
At |51 8 2 B
pa1 [6] 3 b
Aaz]cg:
NOER N
Vs [91 4 B B
oz o) 4 € B
A4 11
As i2]
pas [13]
as 12
a7 b5l 5 g B
pos fi6] 4 £ b
a il § 5 F
nc [i8] §E
NC Eg:
oos.:gé
we [21] O
vss [22]
D6 |23]
NC [24]
ooz 251 1000
A = %
ms 7] = =
e 8 000
NC  [29]
vee [30]

Features

¢ High Density Standard 30 Pin mounting 2 pcs
of 1M DRAM GM71C4256AS] (SOJ)

¢ Fast Page Mode Capability

e Single Power Supply

¢ Fast Access Time & Cycle Time (Unit: ns)
trac tcac trc tec
GM782565-60 60 20 | 120 45
GM78256S-70 70 20 | 130 50
GM78256S-80 80 25 | 160 55
GM78256S5-10 100 25 | 190 55

* Low Power
Active: 990/880/770/660mW (MAX)
Standby: 11mW (CMOS level: MAX)

* RAS Only Refresh, CAS before RAS Refresh,
Hidden Refresh Capability

¢ All inputs and outputs TTL Compatible

® 512 Refresh Cycles/8ms

Block Diagram

GM71C4256ASJ
______J\

A0-A8 | A0-A8 01 ——————— DQO
RAS RAS 1102 pa1
CAS CAS 1103 DQ2
WE WE 1104 DQ3

OE
Voc Vss _%'
e
GM71C4256ASJ
N A0-A8 101 p———+— DQ4
1
RAS 1102 DQS
CAS 1103 |—————— Das
WE 04 DQ7
OE
Vce Vss %—
o
vbb
Vss
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Pin Description

Pin Function Pin Function
A0~AS8 Address Inputs WE Read/Write Enable
DQO~DQ7 Data Input/Data Output: Vss Ground

RAS Row Address Strobe Vce Power (+5V)
CAS Column Address Strobe NC No Connection

Note: 1. Common CAS control for eight common data-in and data-out lines.
2. The common control for one separate pair of data-in and data-out lines. )
3. The common I/O feature dictates the use of only early write operations to prevent contention on

data-in and data-out.

Absolute Maximum Ratings*

Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 °C
Tsrc Storage Temperature (plastic) -55~125 °C
Vin'Vour Voltage on any Pin Relative to Vss -1.0~7.0 \"
Vee Power Supply Voltage -1.0~7.0 v
Iout Short Circuit Output Current 50 mA
Pp Power Dissipation 2.0 W

*Note: Stress greater than above listed under ''Absolute Maximum Ratings'’ may cause permanent damage to
the device.

Recommended Operating Conditions (TA=0 ~ 70°C)

Symbol Parameter Min Typ Max Unit Note
Ve Supply Voltage 4.5 5.0 5.5 v 1
Viy Input High Voltage 2.4 - 6.5 \% 1
ViL Input Low Voltage -1.0 - 0.8 v 1

Note: 1. All voltages referenced to Vss
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DC Electrical Characteristics: (Vcc=5V +10%, Ta=0~70°C)
Symbol Parameter Min | Max | Unit | Note
Vou Output Level 2.4 Vee \Y%
Output ""H"' Level Voltage {Iour= —5mA)
VoL Output Level 0 0.4 \%
: Output "'L"" Level Voltage (Iour=4.2mA)
Icct Operating Current 60ns| — 180
Average Power Supply Operating Current 70ns| — 160 | mA 1,2
(RAS, CAS, Address Cycling: trc=trc min) 80ns| — 140
100ns| — 120
Icc2 Standby Current (TTL)
Power Supply Standby Current — 4 | mA
(RAS CAS=VH)
Iccs RAS Only Refresh Current 60ns| — 180
Average Power Supply Current 70ns| — 160 | mA 2
RAS Only Mode _ 80ns| — 140
(RAS Cycling, CAS =V, trc =trc min) 100ns| — 120
Iccs Fast Page Mode Current 60ns| — 160
Average Power Supply Current 70ns| — 140 | mA 1,3
Fast Page Mode 80ns| — 120
(RAS ViL, CAS Address Cycling: tpc =tpc min) 100ns| — 100
Iccs Standby Current (CMOS)
Power Supply Standby Current — 2 | mA
(RAS, CAS=Vcc-0.2V)
Iccs CAS before RAS Refresh Current 60ns| — 160
(tRC“_"tRC mln) 70ns — 140 mA
80ns| — 140
100ns| — 120
Iccr Standby Current RAS=Viy
CAS=VyL — 10 [ mA 1
Dour=Enable
Iy Input Leakage Current
Any Input (0V<VINZTV) -20 20 | pA
All other Pins Not Under Test=0V
Tow Output Leakage Current -10 10 | pA
{Dour is Disabled, 0V<Vour<7V)

Note: 1. Icc depends on output loading condition when the device is selected. Icc (max) is specified at the out-
put open condition.
2. Address can be changed less than three times while RAS=ViL

3. Address can be changed once or less while CAS=Vmi

AC Electrical Characterstics

Refer to the GM71C4256A/AL data sheet for AC Characteristics.

The GMM78256S writes data only in early write cycle (twcs>twcs(min)).

Delayed write cycle is not available because of /O common.
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Capacitance (Vcc=5V + 10%, Ta=25°C, f=1MHz)

Symbol Parameter Min Max Unit Note
Cn Input Capacitance (Address) - 30 pF 1
Crz Input Capacitance (Clocks) — 36 pF 1,2
Cro I/O Capacitance (DQO~DQ?7) _ — 17 pF 1,2

Note: 1. Capacitance shall be measured with Boonton Meter or effective capacitance measuring method.
2. CAS=Viy to disable Dour.

Package Dimensions Unit: inches (mm)
3.500(88.90)
3.234(82.14)
] mm 70 0.125 DIA,+0.002(3.18:0.05) 0.100(259MIN
0.133(3.38) — —
=l j Qonon ooong cooan _0n_, \
% g g g E g 6} 0.080(2.03)MIN
g g Q’T oooUo ooooo 8ju)us npuyninininn) DDDDD _E—————
S 34 UO0000000000000000000000000000 [
0.080(2.03)
E%*&) ——‘ }-— 0.070(1.78) . 900(7;j ’f 0.100(2.54) H 0.010(0.25)MAX
i‘ REF
_.1 02(3&’;.(@)

—| I~ Gosa BMax

ol|o

Tolerance: +0.005(0.13) unless otherwise specified.
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GOLDSTAR ELECTRON CO,, LTD.

GMM79256NS-70/80/10
262,144 WORDSx9 BIT
CMOS DYNAMIC RAM MODULE

Description

The GMM?79256NS is a 256K x9 bits Dynamic
RAM Module, mounted 2 pieces of 1M bit
DRAM (GM71C4256AS], 256K x 4) sealed in 20
pin SOJ package and a 256K bit DRAM (GM71C-
256A, 256K x 1) in 18 pin PLCC package. The
GMM?79256NS is a socket type memory module,
suitable for easy interchange or addition of mod-
ule. The GMM79256NS provides common data
inputs and outputs, and also provides separate I/O
on parity bit for parity check. It's module board
has decoupling capacitors mounted under each
DRAM.

Pin Configuration (Top View)

O

rSY9SZYILLND
u1ni e e e e e e)

ooonoo. 00oon

DQ3
A6 % 2 3
A7 b
d J p
DQ4 d o p
A8 B
qg & p
NC d o p
d >» b
NC g 2 ]
Das P
WE
Vss
DQ6

O
V9S2ZOLLWD

PCAS

Vee

Features

* High Density Standard 30 pin mounting 2 pcs
of 1M DRAM GM71C4256AS] (SOJ)
and a 256K DRAM GM71C256A(PLCC)

e Fast Page Mode Capability

e Single Power Supply

® Fast Access Time & Cycle Time (Unit : ns)

trac | tcac | trc | tec
GMM79256NS-70 70 20| 130 | 50
GMM79256NS-80 80 251160 | 55
GMM?79256NS-10 100 25| 190 | 60

* Low Power
Active: 1,265/1,100/935mW (MAX)
Standby: 27.5mW (CMOS level: MAX]|

* RAS Only Refresh, CAS before RAS Refresh,
Hidden Refresh Capability

e All inputs and outputs TTL Compatible

¢ 512 Refresh Cycles/8ms

Block Diagram

GM71C4256ASJ
.Y p— '1| > A0-A8 Vo1 }——— DQO
RAS RAS 1102 }———— Dat
CAS CAS 1103 |————— DQ2
WE WE 1104 }——— DQ3
OE
Vec Vss | »7
| |-o
GM71C4256ASJ
-, 1101 DQ4
)
[ RAS 1102 DQs
L_ CAS 1103 DQ6
WE o4 DQ7
OE
Vec  Vss ‘%-
o
GM71C256A
‘ AO-A8
RAS Doyt f|———PQ
PCAS CAS Din PD
WE
Vee  Vss
I
Vee
Vss
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Pin Description

Pin Function Pin Function

A0~AS8 Address WE Read/Write Enable

DQO0~DQ7 Data Input/Data Output PD Data in for Parity

RAS Row Address Strobe PQ Data out for Parity

CAS Column Address Strobe Vss Ground

PCAS CAS for Parity Vee Power (+5V)

NC No Connection

Note: 1. Common CAS control for eight common data-in and data-out lines.
2. The common control for one separate pair of data-in and data-out lines.
3. The common 1/O feature dictates the use of only early write operations to prevent contention on
data-in and data-out.

Absolute Maximum Ratings*

Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 °C
Tstc Storage Temperature -55~125 °C
Vin/'Vour Voltage on any Pin Relative to Vss -1.0~7.0 A%
Vee Power Supply Voltage -1.0~7.0 A%
Iout Short Circuit Output Current 50 mA
Pp Power Dissipation 3.0 A\

*Note: Stress greater than above listed under '’ Absolute Maximum Ratings'’ may cause permanent damage to

the device.

Recommended Operating Conditions (TA=0 ~ 70°C]

Symbol Parameter Min Typ Max Unit Note
Vee Supply Voltage 4.5 5.0 5.5 \% 1
Vi Input High Voltage 24 — 6.5 v 1
Vi Input Low Voltage -1.0 — 0.8 \" 1

Note: 1. All voltages referenced to Vss
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DC Electrical Characteristics: (Vcc=5V +10%, Ta=0~70°C)
Symbol Parameter Min | Max | Unit | Note
VoH Output Level 2.4 Vee v
Output '"H"’ Level Voltage (Ilour= —5mA)
VoL Output Level 0 0.4 \Y%
Output "L’ Level Voltage (Iour=4.2mA)
Icct Operating Current 70ns| — 230
Average Power Supply Operating Current 80ns| — 200 | mA 1,2
(RAS, CAS, Address Cycling: trc=trc mm)
100ns| — 170
Iccz Standby Current (TTL)
Power ply Standby Current — 7.5 | mA
CKS =VIH)
Iccs RAS Only Refresh Current 70ns| — 230
Average Power Supply Current — mA 2
RAS Only Mode 80ns 200
(RAS Cycling, CAS=Vy, trc=trc min) 100ns| — 170
Icca Fast Page Mode Current 70ns| — 185
Average Power Supply Current _ mA 1,3
Fast Page Mode 80ns 160
(RAS Vi, CAS Address Cycling: tpc=tpc min) 100ns| — 130
Iccs Standby Current (CMOS)
Power Supply Standby Current - 5| mA
(RAS, CAS=Vcc-0.2V)
Icce CAS before RAS Refresh Current 70ns| — 210
(trc=trc min) 80ns| — 200 | ™A
100ns| — 170
Iccr Standby Current RAS=V
CAS=V, — 14 | mA 1
Dour=Enable
Irw Input Leakage Current PD, PCAS -10 10
Any Input {0V <VIN<S7V) —_——— pA
All other Pins Not Under Test=0V | ADDR.,RAS, CAS,WE | -30 30
Ioy Output Leakage Current -10 10 | pA
(Dour is Disabled, 0V <Vour<7V)

Note: 1. Icc depends on output loading condition when the device is selected. Icc (max) is specified at the out-
put open condition.
2. Address can be changed less than three times while RAS=Vr,
3. Address can be changed once or less while CAS=Vx
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Capacitance {Vcc=5V + 10%, Ta=25°C, f=1MHz)

Symbol Parameter Min Max Unit Note
Cn Input Capacitance (Address) — 30 pF 1
Ciz Input Capacitance (Clocks) — 36 pF 1,2
Cis Input Capacitance (PD) — 10 pF 1
Cro I/0 Capacitance {DQO~DQ?7) — 17 pF 1,2
Co Output Capacitance (PQ) — 10 pF 1,2

Note 1. Capacitance shall be measured with Boonton Meter or effective capacitance measuring method.
2. CAS=Viy to disable Douyr.

AC Electrical Characterstics (Vcc=5V+10% Ta=0~70°C, Note 1, 14)

The GMM79256NS writes data only in early write cycle {twcs>twcs (min)).
Delayed write cycle is not available because of I/O common.

Read, Write and Refresh Cycles (Common Parameters)

GMM?79256NS-70 | GMM79256NS-80 | GMM79256NS-10 .
Symbol Parameter - Unit | Note

‘ Min Max Min Max Min Max

trc Random Read or Write 130 — 160 — 190 - ns
Cycle Time

trp RAS Precharge Time 50 — 70 — 80 — ns

trAS RAS Pulse Width 70 | 10,000 80 | 10,000 | 100 | 10,000 ns

tcas CAS Pulse Width 20 | 10,000 | 25 | 10,000 | 25 | 10,000 | ns

tasr Row Address Set-up Time 0 — 0 — 0 —_ ns

tRAH Row Address Hold Time 15 — 15 — 15 — ns

tasc Column Address Set-up 0 — 0 — 0 - ns
Time

tcan Column Address Hold 15 — 20 — 20 — ns
Time

trcD RAS to CAS Delay Time 20 50 | 25 55 25 75 ns

trAD RAS to Column Address 15 35 20 40 20 55 ns
Delay Time

trsH RAS Hold Time 25 - 25 - 30 — ns

tesa CAS Hold Time 70 - 80 - 100 - ns

tcrp CAS to RAS Precharge 15 — 15 — 15 — ns
Time

tr Transition Time 3 50 3 50 3 50 ns 7
(Rise and Fall)

tREF Refresh Period — 8 — 8 — 8 ms
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Read Cycle
GMM?79256NS-70 | GMM79256NS-80 | GMM79256NS-10 .
Symbol Parameter Unit | Note
Min Max Min | Max | Min | Max
traC Access Time from RAS — 70 — 80 — 100 ns 2,3
tcac Access Time from CAS — 20 — 25 — 25 | ns 3,4
taa Access Time from Column — 35 — 40 — 45 ns 3,5
Address
trcs Read Command Set-up Time 0 — 0 — 0 — ns
tRCH Read Command Hold Time to 0 - 0 - 0 — ns
CAS
tRRH Read Command Hold Time to 10 — 10 — 10 — ns
RAS
tRAL Column Address to RAS Lead 35 — 40 — 45 — ns
Time
torr Output Buffer Turn-off Delay Time| — 20 — | 20 - 25 | ns 6

Write Cycle

GMM79256NS-70 | GMM79256NS-80 | GMM79256NS-10 .
Symbol Parameter Unit | Note
Min Max Min Max Min Max
twes Write Command Set-up Time 0 - 0 — 0 — ns 10
twcH Write Command Hold Time 15 — 20 — 20 — ns
twp Write Command Pulse Width 15 - 15 — 15 — ns
tRWL Write Command to RAS Lead 20 — 25 — 25 — ns
Time
tcwL Write Command to CAS Lead 20 — 25 — 25 — ns
Time
tps Data-in Set-up Time 0 — 0 — 0 — ns 11
tpH Data-in Hold Time 15 — 20 — 20 - ns 11

Refresh Cycle

GMM?79256NS-70 | GMM79256NS-80 | GMM79256NS-10

Symbol Parameter Unit | Note
Min Max Min Max Min Max

tcsk | CAS Set-up Time ' 10 — 10 — 10 — ns
(CAS-before-RAS Refresh Cycle)

tcur | CAS Hold Time 20 - 25 — 30 — ns
(CAS-before-RAS Refresh Cycle)

trec | RAS Precharge to CAS Hold 10 - 10 - 10 — ns
Time
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Fast Page Mode Cycle

GMM79256NS-70 | GMM79256NS-80 | GMM79256NS-10 .
Symbol Parameter Min | Max | Min | Max | Min | Max Unit | Note

tec Fast-Page Mode Cycle 50 — 55 — 55 - ns
Time

tcp Fast Page Mode CAS 10 — 15 — 20 — ns
Precharge Time

trasc | Fast Page Mode RAS — |100,000{ — (100,000 — {100,000| ns 12
Pulse Width

tacp Access Time from CAS - 45 — 50 - 55 ns 13
Precharge

tRHCP RAS Hold Time from CAS| 45 — 50 — 50 — ns
Precharge

Notes :

1. AC measurements assume tT = 5ns.

2. Assumes that trcp < trep(max) and trap < trap(max). If trep or traD is greater than the maximum recom-
mended value shown in this table, trac exceeds the value shown.

3. Measured with a load circuit equivalent to 2 TTL loads and 100pF.

4. Assumes that trcp > trep(max) and trap < trap(max).

5. Assumes that trcp < trep(max) and trap > trap(max).

6. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced
to output voltage levels.

7. Vig{min) and Vi (max) are reference levels for measuring timing of input signals. Also transition times are
measured between Vig and VL.

8. Operation with the trcp(max) limit insures that trac(max) can be met. trcp(max) is specified as a refer-
ence point only: if tcp is greater than the specified trcp(max) limit, then access time is controlled exclu-
sively by tcac.

9. Operation with the tgrap(max) limit insures that trac(max) can be met. trap(max) is specified as a refer-
ence point only: if trap is greater than the specified trap{max) limit, then access time is controlled exclu-
sively by taa.

10. twcs is not restrictive operating parameters. It is included in the data sheet as electrical characteristics only.
If twes > twces (min), the cycle is an early write cycle and the data out pin will remain open circuit (high
impedance) throughout the entire cycle.

11. These parameters are referenced to CAS leading edge in early write cycles.

12. trasc defines RAS pulse width in Fast Page Mode cycles.

13. Access time is determined by the longer of taa or tcac or tacp.

14. An initial pause of 100us is required after power up followed by a minimum of eight initialization cycles (any

combination of cycles containing RAS clock such as RAS only refresh). If the internal refresh counter is used,
a minimum of eight CAS-before-RAS refresh cycles are required.
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Package Dimensions

Unit: inches (mm)

3.500(88.90)
3.234(82.14)
Ho,(ﬂﬁ“ 19 0.125 DIA.+0.002(3.18 +0.05) 0.100(2.54MIN
0.133338) —~ [— Rl e LM
g _ 00000 00000 0000 0 hl’\l‘!l’\r‘lﬂ \
g ST D p e
g é % gudud Uuuuy ouooug T UouUg SUUUU om(zw)MlN
o 1
R o'{%l 00000000000000000000000000000d_ =4
0080(208)—~|_— | ‘_1 ;wowou 78 i Fo“x)(gs.;) 0.010025)MAX

0300(762) 29000366)

0200(508)

0.047(1.19)MIN
_..i 0.053(1 35)MAX

Tolerance: +0.005(0.13) unless otherwise specified.
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GMM781000S-60/70/80/10
1,048,576 WORDSx 8 BIT
CMOS DYNAMIC RAM MODULE

Description

The GMM781000S is 1M x 8 Dynamic RAM Mod-
ule organized as 1,048,576 x 8 bits and consists of
eight 1M bit DRAM (GM71C1000S]} in 20/26 pin
small out-line J-form on a 30 pin single in-line
package. GMM?781000S is a socket type memory
module, suitable for easy exchange or addition of
module. The GMM?781000S provides common
data inputs and outputs. It's module board has
decoupling capacitors mounted under each
DRAM.

Pin Configuration (Top View)

|

o

Q0000 00nnon

GM71C1000SJ

j2ja10jeingnsieien e

GM71CIOOOSJ|

GM71C1000SJ

0000000000,

BRI Bl el

GM71C1000SJ

uuuuuuuuuu

GM71C1000SJ

GM71C1000SJ

GM71C1000SJ

GM71010005J|

O

Features

¢ High Density JEDEC standard 30 pin mounting
8 pcs of 1M DRAM GM71C1000Sj (SOJ)

¢ Fast Page Mode Capability

e Single Power Supply

¢ Fast Access Time and Cycle Time (Unit:ns)

trac | tcac | trc | tec
GMM781000S-60 60 20 120 | 45
GMM781000S-70 70 20 130 { 50
GMM781000S-80 80 25 160 | 55
GMM781000S-10 | 100 25 190 | 55

® Low Power
Active: 3,960/3,520/3,080/3,640 mW (MAX)
Standby: 44mW (CMOS level: MAX)

® RAS Only Refresh, CAS before RAS Refresh
Hidden Refresh Capability

¢ All inputs and outputs TTL Compatible

® 512 Refresh Cycles/8 ms
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DQO D J DQ4 r D Q _]
Block Diagram AO~A9 A0~ A9
RAS — RAS
CAS M0 CASM4
WE WE
*—| | 1 9
pa1 D Q DQ5 l D Q r———'
A0~ A9 D A0~ A9
RAS — RAS
CAS M1 CAS M5
WE WE
*—| | |—
DQ2 D _] DQ6 l D Q J
A0~A9 > A0-A9
RAS *— RAS
CAS M2 CAS M6
WE WE
DQ3: D DQ7 l D Q ——]
A0~ A9 A0~ A9
RAS ] RAS
CAS M3 CAS M7
WE WE
A0~ A9 — |—
RAS
CAS
WE
vee
Vss

*M0-M7: GM71C1000SJ
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Pin Description

Pin Function Pin Function
A0~A9 Address WE Read/Write Enable
DQO0~DQ7 Data Input/Data Output Vee Power (+5V)

RAS Row Address Strobe Vss Ground

CAS Column Address Strobe NC No Connection

Note: 1. Common CAS control for eight common data-in and data-out lines.
2. The common control for one separate pair of data-in and data-out lines.
3. The common I/O feature dictates the use of only early write operations to prevent contention on
data-in and data-out.

Absolute Maximum Ratings*

Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 °C
Tstc Storage Temperature -55~125 °C
Vin/Vour Voltage on any Pin Relative to Vss -1.0~7.0 \%
Vce Power Supply Voltage -1.0~7.0 A
Iour Short Circuit Output Current 50 mA
Pp Power Dissipation 8 w

*Note: Stress greater than above listed under ' Absolute Maximum Ratings'’ may cause permanent damage to
the device.

Recommended Operating Conditions (TA=0 ~ 70°C)

Symbol Parameter Min Typ Max Unit Note
Vce Supply Voltage 4.5 5.0 5.5 \% 1
ViH Input High Voltage 2.4 - 6.5 v 1
ViL Input Low Voltage -1.0 - 0.8 v 1

Note: 1. All Voltages referenced to Vss

162



GoldStar GMM?781000S

DC Electrical Characteristics: (Vcc=5V +10%, Ta=0~70°C)

Symbol Parameter Min | Max | Unit | Note
Vou Output Level 2.4 Vce \'
Output ""H"" Level Voltage (Ioyr= -5mA)
VoL Output Level 0 0.4 \"
Output "'L"" Level Voltage (Iour=4.2mA)
Icci Operating Current 60ns| — 720
Average Power Supply Operating Current 70ns| — 640 | mA 1,2
(RAS, CAS, Address Cycling: trc=trc min) 80ns| — 560
100ns| — 480
Iccz Standby Current (TTL)
Power Supply Standby Current - 16 [ mA
(RAS, CAS=Vin)
Iccs RAS Only Refresh Current 60ns| — 720
Average Power Supply Current 70ns| — 640 | mA 2
RAS RAS Only Mode 80ns| — 560
(RAS Cycling, CAS=Vm, trc=trc min) 100ns| — 480
Icca Fast Page Mode Current 60ns| — 640
Average Power Supply Current 70ns| — 560 | mA 13
Fast Page Mode 80ns| — 400
(RAS Vi, CAS Address Cycling: tpc=tpc min) 100ns| — 400
Iccs Standby Current (CMOS)
Power Supply Standby Current — 8 | mA
(RAS, CAS=Vcc-0.2V)
Icce CAS before RAS Refresh Current 60ns| — 640
(trRc=trc min) 70ns| — 560 | mA
80ns| — 480
100ns| — 400

Iccr Standby Current RAS=Vy
CAS=Vy1, — 40 | mA 1
Dour=Enable

Iy Input Leakage Current
Any Input (0V <ViN<7V) -80 80 | wA
All Other Pins Not Under Test=0V

Tow Output Leakage Current -20 20 | pA

(Dour is Disabled, 0V <Vour<7V)

Note: 1. Icc depends on output loading condition when the device is selected. Icc (max) is specified at the out-
put open condition.
2. Address can be changed less than three times while RAS=ViL
3. Address can be changed once or less while CAS=Viyg

AC Electrical Characterstics

Refer to the GM71C1000/L data sheet for AC characteristics.
The GMM?781000S writes data only in early write cycle (twcs > twcs (min)).
Delayed write cycle is not available because of /O common.
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Capacitance (Voc=5V + 10%, Ta=25°C, f=1MHz)

Symbol Parameter Min Max Unit Note
Cn Input Capacitance (Address) -~ 60 pF 1
Crz Input Capacitance (Clocks) — 75 pF 1,2
Cro I/O Capacitance (DQO~DQ?7) — 17 pF 1,2

Note 1. Capacitance shall be measured with Boonton Meter or effective capacitance measuring method.
2. CAS=VH to disable Dour.

Package Dimensions

Unit: inches (mm)

3,500(88.90)
3234(82.14)
R0067(1 70 0.125 DIA-+0002(3.18:£006)
0.133(338) — 0.100(2.54MIN

00000000 —

T 0000000000000000000000000000001 1
© 0080203~ ‘-‘ '—‘0070(1 78) 4[ |-o1oo<254) H 0010(0.25)MAX
0.300(7.62) [~

2.900(73.66)
REF

EN|
=.

0.80(20.32)

0.400(10.16)
0.250(6.35)

0.200(5.08)
=

0.047(1.19MIN
_-I 0.053(1.35)MAX

Tolerence: +0.005(0.13) unless otherwise specified.
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GMM?781000NS-60/70/80
1,048,576 WORDSx 8 BIT
CMOS DYNAMIC RAM MODULE

Description

The GMM781000NS is a 1M x 8 bits Dynamic
RAM Module, mounted 2 pieces of 4M bit
DRAM (GM71C4400A], 1M x 4) sealed in 20 pin
SOJ package. The GMM781000NS is a socket type
memory module, suitable for easy interchange or
addition of module. The GMM781000NS provides
common data inputs and outputs.

It's module board has decoupling capacitors
mounted for each DRAM.

Pin Configuration (Top View)

noo0. gooog

GM71C4400AJ

oooUTT ooooY

GM71C4400AJ
TOUOT OO

Inlalalsis@ilininlaintal

(oo

i

oo
i

§33%38387382z28=2283

Features

¢ High Density Standard 30 pin mounting 2 pcs
of 4M DRAM GM?71C4400A] (SOJ)

® Fast Page Mode Capability

* Single Power Supply

® Fast Access Time & Cycle Time  (Unit: ns)

trac | tcac | trc | tec
GMM?781000NS-60 | 60 15 | 110 | 40
GMM781000NS-70 | 70 20 | 130 45
GMM781000NS-80 | 80 20 | 150 | 50

* Low Power

. Active: 1210/1100/990 mW (MAX)
Standby: 11mW (CMOS level: MAX)

® RAS Only Refresh, CAS before RAS Refresh,
Hidden Refresh Capability

¢ All inputs and outputs TTL Compatible

® 1024 Refresh Cycles/16ms

Block Diagram

GM71C4400AJ
AO-A9 - :: > A0-A9 o1 DQO
RAS RAS 1102 p———————— DQ1
CAS - CAS 1103 DQ2
WE WE 1104 DQ3
OE
Vcc  Vss _?7-
ale
GM71C4400AJ
_—: > Ao-ag 110t f————— DQ4 |
RAS 1102 | pDQs /
CAS 1103 DQ6 ?
WE 1104 DQ7 ‘
i |
Vcc  Vss |
|
i l
|
Vee |
|
Vss
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Pin Description
Pin Function Pin Function
AO~A9 Address WE Read/Write Enable
DQO0~DQ7 Data Input/Data Output Vce Power (+5V)
RAS Row Address Strobe Vss Ground
CAS Column Address Strobe NC No Connection

Note: 1. Common CAS control for eight common data-in and data-out lines.
2. The common control for one separate pair of data-in and data-out lines.
3. The common I/O feature dictates the use of only early write operations to prevent contention on
data-in and data-out.

Absolute Maximum Ratings*

Symbol Parameter Values Unit
Ta Ambient Temperature under Bias 0~70 °C
Tstc Storage Temperature -55~125 °C
Vin/Vour Voltage on any Pin Relative to Vss -1.0~7.0 v
Vee Power Supply Voltage -1.0~7.0 \%
Iour Short Circuit Output Current 50 mA
Pp Power Dissipation 2.0 w

*Note: Stress greater than above under "’ Absolute Maximum Ratings'' may cause permanent damage to the device.

Recommended Operating Conditions (TA=0 ~ 70°C)

Symbol Parameter MIN TYP MAX Unit Note
Vee Supply Voltage 4.5 5.0 5.5 v 1
A%is Input High Voltage 24 —_ 6.5 v 1
ViL Input Low Voltage -1.0 - 0.8 \' 1

Note: 1 All voltages referenced to Vss
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DC Electrical Characteristics: (Vcc=5V +10%, Ta=0~70°C)
Symbol Parameter Min | Max | Unit | Note
Vou Output Level 2.4 Vce \'
Output ""H"’ Level Voltage (Iour= ~5mA)
VoL Output Level 0 0.4 \'%
Output "L Level Voltage (lout=4.2mA)
Icct Operating Current 60ns| — 220
Average Power Supply Operating Current 70ns| — 200 mA 1,2
(RAS, CAS, Address Cycling: tgc=trc min)
80ns| — 180
Icca Standby Current (TTL)
Power Supply Standby Current — 4 | mA
(RAS, CAS=Vy)
Iccs RAS Only Refresh Current 60ns| — 220
Average Power Supply Current _ mA 2
RI@_ Only Mode 70ns 200
(RAS Cycling, CAS=Vy, trc=trc min) 80ns| — 180
Icca Fast Page Mode Current 60ns| — 220
Average Power Supply Current mA 1,3
Fast Page Mode 7Ons| — 200
(RAS=Vy, CAS Address Cycling: tpc=tpc min) 80ns| — 180
Iccs Standby Current (CMOS)
Power Supply Standby Current — 2 | mA
(RAS, CAS=Vcc-0.2V)
Iccs CAS before RAS Refresh Current 60ns| — 220
(tre =tre min] 7ons| — | 200 | ™A
80ns| — 180
Iccr Standby Current RAS=Vig
CAS=Vy, e 10 | mA 1
Dour=Enable
Iy Input Leakage Current
Any Input (OV<ViN<7V) -20 20 | »A
All Other Pins Not Under Test=0V
To) Output Leakage Current -10 10 | pA
(Dour is Disabled, OV<Vour<7V)

Note: 1. Icc depends on output loading condition when the device is selected. Icc (max) is specified at the out-
put open condition.

2. Address can be changed less than three times while RAS=ViL
3. Address can be changed once or less while CAS=V

AC Electrical Characteristics

Refer to the GM71C4400A/AL.data sheet for AC characteristics.
The GMM781000NS writes data only in early write cycle {twcs>twcs(min)).
Delayed write cycle is not available because of I/O common.
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Capacitance(Vcc=5V + 10%, Ta=25°C, f=1MHz)

Symbol Parameter Min Max Unit Note
Cn Input Capacitance (Address) — 20 pF 1
Cr2 Input Capacitance (Clocks) — 20 pF 1,2
Cro I/0 Capacitance (DQO~DQ7) — 17 pF 1,2

Note 1. Capacitance shall be measured with Boonton Meter or effective capacitance measuring method.
2. CAS=Vy to disable Douyr.

Package Dimensions Unit: ches (mm)
3.500(88.90)
R0.067(1.70) SM&M;stmAto.ooe(s.wto.o@ 0.100{2 549MIN
013638 — — iy
§. R ininininiul imfninininl ininininisl ininininl DI:IDI]U anD\B
2 ¢ %[ S
°y_dio 000000000000000000000000000000_ 4
0080200)—|_k—] __. 170_070(1‘73) 4‘ }70.100(2_54) H 0010025 MAX

0.300(7.62) 2.9007366)
r REF

_.1 O%N)

— k—ﬂjﬁ&‘—”} ;gmx
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GMM?791000S-60/70/80/10
1,048,576 WORDSx9 BIT
CMOS DYNAMIC RAM MODULE

Description

The GMM?791000S is 1M x 9 Dynamic RAM Mod-
ule organized as 1,048,576 x 9 bits and consists of
nine 1M bit DRAM (GM71C10008]) in 20/26 pin
small out-line J-form on a 30 pin single in-line
package. GMM?791000S is a socket type memory
module, suitable for easy exchange or addition of
module. The GMM?791000S provides common
data inputs and outputs, and also provides sepa-
rate I/O on parity bit for parity check. It's mod-
ule board has decoupling capacitors mounted
under each DRAM.

Pin Configuration (Top View)

Features

e High Density JEDEC standard 30 pin mounting
9 pcs of 1M DRAM GM71C1000S] (SOJ)

¢ Fast Page Mode Capability

¢ Single Power Supply

e Fast Access Time & Cycle Time (Unit: ns)

trac tcac | trc | tec
GMM?791000S-60 60 20 | 120 45

GMM?791000S-70 70 20| 130 | 50
GMM?791000S-80 80 25| 160 | 55
GMM?791000S-10 100 25| 190 | 55

® Low Power
Active: 4,455/3,960/3,465/2,970mW (MAX)
Standby: 49.5mW (CMOS level: MAX)

® RAS Only Refresh, CAS before RAS Refresh,
Hidden Refresh Capability

e All inputs and outputs TTL Compatible

® 512 Refresh Cycles/8ms
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DocJ D Q -—] DQ4 1 D Q ,_J
Block Diagram A0~-A9 F':"> A0~ A9
RAS RAS
CAS Mo CAS M4
WE WE
1 t—
|:>t::nJ D Q —-J DQ5 L D Q __'
A0~A9 A0~A9
RAS RAS
CAS M1 CAS M5
WE WE
— +—I
DQ2 [ D Q ——] DQ6 l D Q __]
A0~A9 A0~ A9
RAS RAS
CAS M2 CAS M6
WE WE
— | | —
DQ3 [ D Q -—J DQ7 l D Q —l
A0~ A9 > A0~ A9
RAS RAS
CAS M3 CTAS M7
WE WE
A0~ A9 +—
PD D Qt— pPa
RAS > A0-A9
CAS RAS
PCAS. CAS M8
WE WE
.{
P
Vss

*MO0-M8: GMM71C1000SJ

170



GoldStar GMM791000S
Pin Description

Pin Function Pin Function

A0~A9 Address WE Read/Write Enable

DQO0~DQ7 Data Input/Data Output PD Data In for Parity

RAS Row Address Strobe PQ Data Out for Parity

CAS Column Address Strobe Vss Ground

PCAS CAS for Parity Vce Power (+5V)

NC No Connection

Note: 1. Common CAS control for eight common data-in and data-out lines.
2. The common control for one separate pair of data-in and data-out lines.
3. The common I/O feature dictates the use of only early write operations to prevent contention on
data-in and data-out.

Absolute Maximum Ratings*

Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 °C
Tstc Storage Temperature -55~125 °C
Vin/Vout Voltage on any Pin Relative to Vsg -1.0~7.0 \"
Vee Power Supply Voltage -1.0~7.0 v
Iout Short Circuit Output Current 50 mA
Pp Power Dissipation 9 W

*Note: Stress greater than above listed under '’ Absolute Maximum Ratings'’ may cause permanent damage to

the device.

Recommended Operating Conditions (TA=0 ~ 70°C)

Symbol Parameter Min Typ Max Unit Note
Vee Supply Voltage 45 5.0 5.5 v 1
ViH Input High Voltage 2.4 — 6.5 \% 1
VL Input Low Voltage -1.0 — 0.8 v 1

Note: 1. All voltages referenced to Vss
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DC Electrical Characteristics: (Vcc=5V +10%, Ta=0~70°C)

Symbol : Parameter Min | Max | Unit | Note
Vou Output Level 2.4 Vee \'%
Output ""H" Level Voltage (Iour= —5mA)
VoL Output Level 0 0.4 \%
Output "'L"" Level Voltage (Iour=4.2mA)
Icc Operating Current 60ns| — 810
Average Power Supply Operating Current 70ns| — 720 | mA 1,2
(RAS, CAS, Address Cycling: trc=trc min) 80ns| — 630
100ns| — 540
Iccz Standby Current (TTL)
Power Supply Standby Current - 18 | mA
(RAS, CAS=Vin)
Iccs RAS Only Refresh Current 60ns| — 810
Average Power Supply Current 70ns| — 720 | mA 2
RAS Only Mode _ 80ns| — 630
(RAS Cycling, CAS=VH, trc=trc min) 100ns| — 540
Icca Fast Page Mode Current 60ns| — 720
Average Power Supply Current 70ns| — 630 | mA 13
Fast Page Mode 80ns| — | 450
(RAS=Vy,, CAS Address Cycling: tpc=tpc min) 100ns| — 450
Iccs Standby Current (CMOS)
Power Supply Standby Current — 9 | mA
(RAS, CAS=Vcc—0.2V)
Iccs CAS before RAS Refresh Current 60ns| — 720
(trRc=trc min) 70ns| — 630 | mA
80ns| — 540
100ns| — 450

Iccr Standby Current RAS=Vy
CAS=VL — 45 mA 1
Dour=Enable

Iy Input Leakage Current PD, PCAS ~10 10
Any Input {0V <VINZTV) — rA
All Other Pins Not Under Test=0V |ADDR, RAS, CAS, WE| -90 90

Tow Output Leakage Current PQ -10 10 | nA
(Dour is Disabled, 0V <Vour<7V) DQ -20 20

Note: 1. Icc depends on output loading condition when the device is selected. Icc (max] is specified at the out-
put open condition. -
2. Address can be changed less than three times while RAS=Vy,
3. Address can be changed once or less while CAS=Viy

AC Electrical Characterstics

Refer to the GM71C1000/L data sheet for AC characteristics.
The GMM791000S writes data only in early write cycle {twcs>twcs {min}).
Delayed write cycle is not available because of /O common.
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Capacitance (Vcc=5V + 10%, Ta=25°C, f=1MHz)

Symbol Parameter Min Max Unit Note
Cu Input Capacitance (Address) — 60 pF 1
Cr2 Input Capacitance (Clocks) — 75 pF 1,2
Ci3 Input Capacitance (PD) — 10 pF 1
Cu Input Capacitance (PCAS) — 10 pF 1
Cro I/0 Capacitance (DQO~DQ7) — 17 pF 1,2
Co Output Capacitance (PQ) - 12 pF 1,2

Note 1. Capacitance shall be measured with Boonton Meter or effective capacitance measuring method.
2. CAS=Viy to disable Doyr.

Package Dimensions

Unit: inches (mm)

3.500(88.90)
3.234(82.14)

R0.067(1.70) 0.125 DIA + 0.002(3.18+0.05)
0.1002.54MIN

00000000~

0.133(3.38) —~f

|2js1ainjopgaiaiejaie;

0.80(20.32)

0400(10.16
0250(6.35)
T

00000000000000000000000000000 L

0.080(2.08)—| __‘ }_‘0.070(1.78) 4 |._o.1oo(2.54) H 0.010{025)MAX
0.300(7.62) 2.900(73.66)
REF
~ e

Tolerance: +0.005(0.13) unless otherwise specified.
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GMM?791000NS-60/70/80
1,048,576 WORDSx9 BIT
CMOS DYNAMIC RAM MODULE

Description

The GMM791000NS is a 1M x9 bits Dynamic
RAM Module, mounted 2 pieces of 4M bit
DRAM (GM71C4400A]J, 1M x 4) sealed in 20 pin
SOJ package and an 1M bit DRAM (GM 71C-
1000SJ, 1M x1) in 20 pin SOJ package. The
GMM?791000NS is a socket type memory module,
suitable for easy interchange or addition of mod-
ule. The GMM?791000NS provides common data
inputs and outputs, and also provides separate I/O
on parity bit for parity check. It's module board
has decoupling capacitors mounted under each
DRAM.

Pin Configuration (Top View)

CAS

jslilialslnlalal

rYOOYYOLLWND
OO OoooTT

0000 0onon
rYOOPYOLLND
|=i5]ain s puy s e e

S000LDLLWND

ToT oouo

[alalsialaBilinlslslulal

O

Features
* High Density Standard 30 pin mounting 2 pcs
of 4M DRAM and an 1M DRAM

® Fast Page Mode Capability
® Single Power Supply

® Fast Access Time & Cycle Time (Unit: ns)
trac | tcac | trc | tec
GMM?791000NS-60 60 20| 120 | 45
GMM791000NS-70 70 20| 130 | 50
GMM791000NS-80 80 251160 | 55

® Low Power
Active: 1,705/1,540/1,375mW (MAX)
Standby: 16.5mW (CMOS level: MAX)

® RAS Only Refresh, CAS before RAS Refresh,
Hidden Refresh Capability

e All inputs and outputs TTL Compatible

® 1024 Refresh Cycles/16ms

Block Diagram GM71C4400AJ
AO-A9 T :: D| A0-A9 1101 f————DQO
RAS RAS 1102 ————DQ1
CAS CAS 1103 |— DQ2
WE WE /104 ———— DQ3
OE
Vce  Vss }
HH  amricascons
:> AG-A9  O1 ————DQ4
o RAS 102 ———— D@5
L__ CAS 1103 }———————DQ6
WE 1104 |—————DQ7
OE
Vce  Vss —%_
3
M Gm7ic1000sy
_L‘> A0-A9
RAS Doutr —PQ
PCAS CAS DN f—————pPD
WE
Vcc  Vss
ain
Vce
Vss
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Pin Description

Pin Function Pin Function

A0~ A9 Address WE Read/Write Enable

DQO~DQ7 Data Input/Data Output PD Data In for Parity

RAS Row Address Strobe PQ Data Out for Parity

CAS Column Address Strobe Vss Ground

PCAS CAS for Parity Vce Power (+5V)

NC No Connection

Note: 1. Common CAS control for eight common data-in and data-out lines.

2. The common control for one separate pair of data-in and data-out lines.

3. The common I/O feature dictates the use of only early write operations to prevent contention on
data-in and data-out.

Absolute Maximum Ratings*

Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 °C
Tsta Storage Temperature -55~125 °C
Vin/VouTt Voltage on any Pin Relative to Vss -1.0~7.0 \'%
Vee Power Supply Voltage -1.0~7.0 \"
Ioutr Short Circuit Output Current 50 mA
Pp Power Dissipation 3.0 w

*Note: Stress greater than above listed under '’Absolute Maximum Ratings’' may cause permanent damage to

the device.

Recommended Operating Conditions (TA=0 ~ 70°C)

Symbol Parameter Min Typ Max Unit Note
Vce Supply Voltage 4.5 5.0 5.5 v 1
Via Input High Voltage 2.4 — 6.5 v 1
ViL Input Low Voltage -1.0 — 0.8 \"% 1

Note: 1. All Voltages referenced to Vss
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DC Electrical Characteristics: (Vcc=5V +10%, Ta=0~70°C)

Symbol Parameter Min | Max | Unit | Note
Vou Output Level 2.4 Vee v
Output ""H'' Level Voltage (Iour= - 5mA)
VoL Output Level 0 0.4 \'
Output L' Level Voltage (Iour=4.2mA)
Icc1 Operating Current 60ns| — 310
Average Power Supply Qperating Currer'xt 70ns| — 280 mA 1,2
(RAS, CAS, Address Cycling: trc=trc min)
80ns| — 250
Icce Standby Current (TTL)
Power Supply Standby Current — 6 | mA
(RAS, CAS=Vin)
Iccs RAS Only Refresh Current 60ns| — 310
Average Power Supply Current N mA 2
RAS Only Mode _ 70ns 280
(RAS Cycling, CAS=V1y, trc=trc min) 80ns| — 240
Icca Fast Page Mode Current 60ns| — 300
Average Power Supply Current mA 1,3
Fast Page Mode 70ns| — 270
(RAS =V, CAS Address Cycling: tpc=tpc min) 80ns| — 230
Iccs Standby Current (CMOS)
Power Supply Standby Current — 3| mA
(RAS, CAS=Vcc-0.2V)
Iccs CAS before RAS Refresh Current 60ns| — 300
(tre=trc min 7ons| — | 270 | ™A
80ns| — 240

Iccr Standby Current RAS=Vix
CAS=Vy, — 15 | mA 1
Dout=Enable

Iy Input Leakage Current PD PCAS 10 10
Any Input {0V <VINZT7V) - —— BA
All Other Pins Not Under Test=0V  |ADDR., RAS, CASWE | -30 30

Iow Output Leakage Current -10 10 uA

(Dour is Disabled, 0V <Vour<7V)

Note: 1. Icc depends on output loading condition when the device is selected. Icc (max) is specified at the out-
put open condition. ) .
2. Address can be changed less than three times while RAS=VIL
3. Address can be changed once or less while CAS=V
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Capacitance (Vcc=5V + 10%, Ta=25°C, f=1MHz)
Symbol Parameter Min Max Unit Note
Cu Input Capacitance (Address) — 25 pF 1
Crz Input Capacitance (Clocks) — 25 pF 1,2
Cis Input Capacitance (PD) - 10 pF 1
Cro 1/O Capacitance (DQO~DQ7) — 15 pF 1,2
Co Output Capacitance (PQ) — 10 pF 1,2

Note 1. Capacitance shall be measured with Boonton Meter or effective capacitance measuring method.
2. CAS=Vy to disable Douyr.

AC Electrical Characteristics (Vcc=5V +10%, Ta=0~70°C, Note 1, 14)

The GMM791000NS writes data only in early write cycle (twcs>twcs(min}).
Delayed write cycle is not available because of I/O common.

Read, Write and Refresh Cycles (Common Parameters)

Svmbol P ¢ GMM791000NS-60 | GMM791000NS-70 | GMM791000NS-80 Unit | Not
ymbo arameter Min Max Min Max Min Max nr ote
trC Random Read or Write 120 — 130 — 160 — ns
Cycle Time

trp RAS Precharge Time 50 — 50 — 70 — ns

tRAS RAS Pulse Width 60 | 10,000 70 | 10,000 80 | 10,000 ns

tcas CAS Pulse Width 20 | 10,000 20 | 10,000 25 | 10,000 ns

tasr Row Address Set-up Time 0 — 0 — 0 — ns

tRAH Row Address Hold Time 10 — 10 — 12 — ns

tasc Column Address Set-up 0 e 0 — 0 — ns
Time

tcan Column Address Hold 15 e 15 — 20 - ns
Time

treD RAS to CAS Delay Time 20 40 20 50 22 55 ns

tRAD RAS to Column Address 15 30 15 35 17 40 ns 9
Delay Time

tRSH RAS Hold Time 20 — 20 — 25 — ns

tcsH CAS Hold Time 60 — 70 — 80 — ns

tcrp CAS to RAS Precharge 10 — 10 — 10 — ns
Time

tr Transition Time 3 50 3 50 3 50 ns 7
(Rise and Fall)

tREF Refresh Period — 16 - 16 — 16 ms
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Read Cycle
GMM?791000NS-60 | GMM791000NS-70 | GMM791000NS-80
Symbol Parameter Unit | Note
Min Max Min Max Min Max
tRAC Access Time from RAS — 60 — 70 - 80 ns 2,3
tcac Access Time from CAS — 20 — 20 — 25 ns 34
taa Access Time from Column — 30 — 35 —_ 40 ns 35
Address
trcs Read Command Set-up Time 0 — 0 — 0 — ns
trRCH Read Command Hold Time to 0 — 0 — 0 — ns
CAS
tRRH Read Command Hold Time to 10 — 10 — 10 — ns
RAS
tRAL Column Address to RAS Lead 30 — 35 — 40 — ns
Time
toFF Output Buffer Turn-off Delay Time| — 20 — 20 — 20 ns 6

Write Cycle

GMM?791C00NS-60 | GMM791000NS-70 | GMM791000NS-80 .
Symbol Parameter Unit | Note
Min Max Min Max Min Max
twes Write Command Set-up Time 0 - 0 - 0 - ns 10
twcH Write Command Hold Time 15 — 15 — 20 — ns
twp Write Command Pulse Width 10 — 10 — 10 — ns
tRWL Write Command to RAS Lead 20 — 20 — 25 — ns
Time
tewL Write Command to CAS Lead 20 — 20 — 25 — ns
Time
tps Data-in Set-up Time 0 — 0 — 0 — ns 11
tpH Data-in Hold Time 15 — 15 — 20 — ns 11

Refresh Cycle

GMM791000NS-60 | GMM791000NS-70 | GMM791000NS-80 .
Symbol Parameter - Unit | Note
Min Max Min Max Min Max
tcsr @_ Set-up Time 10 - 10 — 10 - ns
(CAS-before-RAS Refresh Cycle)
tcur | CAS Hold Time 15 - 15 20 — | ns
(CAS-before-RAS Refresh Cycle)
trPC RAS Precharge to CAS Hold 10 — 10 — 10 — ns
Time
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Fast Page Mode Cycle

GMM791000NS-60 | GMM791000NS-70 | GMM791000NS-80

Symbol Parameter Min | Max | Min | Max | Min | Max Unit | Note

tpc Fast Page Mode Cycle 45 — 50 — 55 - ns
Time

tcp Fast Page Mode CAS 10 — 10 — 10 — ns
Precharge Time

trasc Fast Page Mode RAS — 100,000 | — 100,000 | — 100,000 ns 12
Pulse Width

tacp Access Time from CAS — 40 — 45 — 50 ns 13
Precharge

trRHCP RAS Hold Time from CAS | 40 - 45 — 50 — ns
Precharge

Notes :

1. AC measurements assume tt=>5ns.

2. Assumes that trep < trep(max) and trap < trap(max). If trep or traD is greater than the maximum recom-
mended value shown in this table, trac exceeds the value shown.

3. Measured with a load circuit equivalent to 2 TTL loads and 100pF.

4. Assumes that trep > trep(max) and trap < trap(max).

5. Assumes that trcp < trcp(max) and trap > trap{max).

6. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced
to output voltage levels.

7. Via(min) and Vi (max) are reference levels for measuring timing of input signals. Also transition times are
measured between Vig and ViL.

8. Operation with the trcp{max) limit insures that trac(max) can be met. trcp(max) is specified as a refer-
ence point only: if trep is greater than the specified trcp(max) limit, then access time is controlled exclu-
sively by tcac.

9. Operation with the trap(max) limit insures that trac(max) can be met. trap(max) is specified as a refer-
ence point only: if trap is greater than the specified trap(max) limit, then access time is controlled exclu-
sively by taa.

10. twcs is not restrictive operating parameters. It is included in the data sheet as electrical characteristics only.
If twes > twes(min), the cycle is an early write cycle and the data out pin will remain open circuit({high
impedance) throughout the entire cycle.

11. These parameters are referenced to CAS leading edge in early write cycles.

12. trasc defines RAS pulse width in Fast Page Mode cycles. )

13. Access time is determined by the longer of taa or tcac or tace.

14. An initial pause of 100 pus is required after power up followed by a minimum of eight initialization cycles

(any combination of cycles containing RAS clock such as RAS only refresh). If the internal refresh counter
is used, a minimum of eight CAS-before-RAS refresh cycles are required.
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Package Dimensions

Unit: inches (mm)

3.500(88.90)
3.234(82.14)
RO.067(1.70) MAX 0.125 DIA.+0.002(3.18 +:0.05)

0.133@3.38) —= |~ 0.100(2.54)MIN

| / XBJ 0.080(203)MIN
ET DDDDDDDDDDDDDDDDGDDDDDDDDDDDDD |
0080208)— b —4 leo.omma) -a. }——0.100(2.54) H 0.010(0.25)MAX

0.300(7.62) . ©
r REF

10‘16)

\C‘\

0.51 5(13.10)

0.200(5.08)
o4 P

Tolerance: +0.005(0.13) unless otherwise specified.
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&

GMM?784000S-60/70/80

4,194,304 WORDS x 8 BIT

GMM794000S-60/70/80

4,194,304 WORDS x9 BIT -
CMOS DYNAMIC RAM MODULE

Description

The GMM78(9)4000S is 4M x 8(9) Dynamic RAM
MODULE organized as 4,194,304 x 8(9) bits and
consists of eight(nine) 4M bit DRAM(GM71C4100-
A]J) in 20/26 pin small out-line J-form on a 30 pin
single in-line package. These are a socket type
memory module, suitable for easy interchange or
addition of module, and provide common data in-
puts and outputs. It's module board has decou-
pling capacitors mounted under each DRAM.

The GMM794000S provides separate I/O on par-

ity bit for parity check.

Pin Configuration (Top View)

GM71C4100AJ

Features

¢ High Density JEDEC standard 30 pin
mounting

® Fast Page Mode Capability

* Single Power Supply

e Fast Access Time & Cycle Time (Unit: ns)
trAC | tcac | tre | tpc
GMM?78(9)4000S-60 | 60 15 110 | 40
GMM?78(9)4000S-70 | 70 20 130 | 45
GMM?78(9)4000S-80 | 80 20 150 | 50

® Low Power
Active
— 4M x8: 4,840/4,400/3,960 mW(MAX)
— 4Mx9: 5,445/4,950/4,455 mW(MAX)
Standby
— 4Mx8: 44.0 mW(CMOS level: MAX)
— 4Mx9: 49.5 mW(CMOS level: MAX)
® RAS Only Refresh, CAS before RAS Refresh,
Hidden Refresh Capability
¢ All inputs and outputs TTL Compatible
® 1,024 Refresh Cycles/16ms

Pin | Symbol | Pin | Symbol | Pin | Symbol
1| Ve 11 A4 | 21 | WE
2 CAS 12 A5 22 Vss
3 DQO 13 DQ3 | 23 | DQ6
4 A0 14 A6 "24 | NC
5 Al 15 A7 25 | DQ7
6 | DQI 16 DQ4 | 26 | PQ*?
7 A2 17 A8 27 RAS
8 A3 18 A9 28 | PCAS*?
9 Vss 19 A10 29 PD*?

10 DQ2 20 DQ5 | 30 | Vcc

*NOTE: 1. This component is not included in the
GMM?7840008S.
2. In case of GMM784000S, Pin 26, 28 and Pin
29 are not connected.
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GoldStar GMM?794000S
DQO 1 D Q —J DQA-L— D Q _-J
AO~A10 AO~A10
Block Diagram __ _
RAS Mo RAS M4
CAS CAS
WE WE
i +—il—9
DQ1 [ D Q —l DQ5—®- D Q —J
AO~A10 AO~A10
RAS M1 RAS  Ms
CAS CAS
WE WE
¢
DQ2 1 D Q —I DQ6 l D Q ._.l
AO~A10 A0~A10
RAS M2 EA_S M6
CAS CAS
WE WE
— ¢ |
DQ3 I D Q J |:)Q7I D Q ——I
AO~A10 A0~A10
RAS M3 RAS M7
CAs CAS
WE WE
A0~ A10 |
2PD D Q —PQ "2
RAS A0~A10
Q —
CAS RAS "1
2
AS — M8
PG CAS
WE WE
Vee | |H
Vss

Note: 1. This component is not included in the GMM784000S.

2. In case of GMM784000S, PD, PQ and PCAS pin are not connected.
3. M0-M8: GM71C4100AJ
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GoldStar GMM?794000S
Pin Description

Pin Function Pin Function

AO~A10 Address WE Read/Write Enable

DQO~DQ7 Data Input/Data Output PD Data in for Parity

RAS Row Address Strobe PQ Data out for Parity

CAS Column Address Strobe Vee Power (+5V)

PCAS CAS for Parity Vss Ground

NC No Connection

Note: 1. Common CAS controls for eight common data-in and data-out lines.
2. The common controls for one separate pair of data-in and data-out lines.
3. The common I/O feature dictates the use of only early write operations to prevent contention on

data-in and data-out.

Absolute Maximum Ratings*!

Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 °C
Tste Storage Temperature -55~125 °C
Vin'Vout Voltage on any Pin Relative to Vss -1.0~7.0 \'%
Vee Power Supply Voltage -1.0~7.0 v
Iout Short Circuit Output Current 50 mA
Pp Power Dissipation 8/9*2 w

*Note: 1. Stress greater than above listed under ’Absolute Maximum Ratings'’' may cause permanent damage
to the device.
2. In case of GMM794000S.

Recommended Operating Conditions (To=0 ~ 70°C)

Symbol Parameter Min Typ Max Unit Note
Vce Supply Voltage 4.5 5.0 5.5 v 1
Vin Input High Voltage 2.4 — 6.5 v 1
ViL Input Low Voltage -1.0 - 0.8 v 1

Note: 1. All Voltages referenced to Vss
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DC Electrical Characteristics: (Vcc=5V +10%, Ta=0~70°C)

GMM784000S GMM794000S

Symbol Parameter i
Y Min | Max | Min | Max Unit| Note
Vou Output Level 2.4] Vce 241 Vec | V
Output ""H'" Level Voltage (Iour= —5mA)
VoL Output Level 0] 04 0f 04| V
Output "'L"" Level Voltage (Iour=4.2mA)
Icct Operating Current 60ns | — 880 | — 990
Average Power Supply Operating Current _ _ mA | 1,2
(RAS, CAS, Address Cycling: trc = trc min) 70ns 800 900
80ns| — 720 | — 810
Iccz Standby Current (TTL)
Power Supply Standby Current — 16| — 18 | mA
(RAS, CAS=Vu, Dour=High-Z)
Iccs RAS Only Refresh Current 60ns| — 880 | — 990
Average Power Supply Current _ _ mA | 2
RAS Only Refresh Mode 70ns 800 900
(RAS Cycling, CAS=VH, trc=trc min) 80ns| — 720 | — 810
Icca Fast Page Mode Current 60ns| — 880 — 990
Average Power Supply Current _ _ mA| 13
Fast Page Mode 70ns 800 900
(RAS=Vj, CAS Address Cycling: tpc=tpc min) | 80ns| — 720 | — 810
Iccs Standby Current (CMOS)
Power Supply Standby Current - 8| — 9 | mA
(RAS, CAS=Vcc—-0.2V, Dour =High-Z)
Icce | CAS before RAS Refresh Current 60ns| — 830 | — 990
(trc =trc min) 7ons| — | 800| — | 900 |™A
80ns| — 720 | — 810

Iccr Standby Current RAS = Viu
CAS=Vp, — 40 — 45 | mA 1
Dour=Enable

Iy Input Leakage Current PD, PCAS — — ~10 10 4
Any Input (OV<VIN<ZT7V) e — uA
All Other Pins Not Under Test=0V|ADDR.RASCASWE| -80| 80| -90| 90

Ioy | Output Leakage Current PQ — - -10 10 4
(Dour is Disabled, OV <Vour<7V) DO | —20| 20| -20| 20 A

Note) 1. Icc depends on output loading condition when the device is selected, Icc (max) is specified at the out-
put open condition.

. Address can be changed less than three times while RAS=Vy,

. Address can be changed once or less while CAS=Vm

. In case of GMM?7940008S.

& wWwN
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Capacitance (Vcc=5V + 10%, Ta=25°C, {=1MHz)
Symbol Parameter Min Max Unit Note
Cn Input Capacitance (Address) — 60 pF 1
Crz Input Capacitance (Clocks) — 75 pF 1.2
Ci3 Input Capacitance (PD) — 10 PF 1,3
Cr Input Capacitance (PCAS) — 10 pF 1,3
Cro 1/O Capacitance (DQO~ DQ7) — 17 pF 1,2
Co Output Capacitance {PQ) — 12 pF 1,2,3

Note: 1. Capacitance shall be measured with Boonton Meter or effective capacitance measuring method.
2. CAS=Vyy to disable Dour.
3. In case of GMM794000S.

AC Electrical Characteristics (Vcc=5V +10%, Ta=0 to +70°C, Note 1, 14)

The GMM78(9)4000S writes data only in early write cycle (twcs>twcs(min)).
Delayed write cycle is not available because of I/O common.

Read, Write and Refresh Cycles (Common Parameters)

GMM?78(9)4000S-60| GMM?78(9)4000S-70 [ GMM78(9)4000S-80 .
Symbol Parameter Unit | Note
Min Max Min Max Min Max
tre Random Read or Write 110 — 130 — 150 - ns
Cycle Time
trp RAS Precharge Time 40 — 50 — 60 — ns
tras RAS Pulse Width 60 10,000 70 10,000 80 10,000 ns
tcas CAS Pulse Width 15 10,000 20 10,000 20 10,000 ns
tASR Row Address Set-up Time 0 — 0 — 0 — ns
tRAH Row Address Hold Time 10 — 10 — 10 — ns
tasc Column Address Set-up 0 — 0 — 0 — ns
Time
tcan Column Address Hold 15 - 15 — 15 - ns
Time
trep RAS to CAS Delay Time 20 45 20 50 20 60 ns 8
tRAD RAS to Column Address 15 30 15 35 15 40 ns 9
Delay Time
tRSH RAS Hold Time 15 — 20 — 20 — ns
tcsH CAS Hold Time 60 — 70 — 80 — ns
tcrp CAS to RAS Precharge 10 — 10 — 10 - ns
Time
tT Transition Time 3 50 3 50 3 50 ns 7
(Rise and Fall)
tREF Refresh Period — 16 — 16 — 16 ms
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GoldStar GMM?794000S
Read Cycle
GMM?78(9)4000S-60 | GMM78(9)40008-70 | GMM?78(9)4000S-80 .
Symbol Parameter Unit | Note
Min Max Min Max Min Max
traC Access Time from RAS — 60 — 70 — 80 ns 2,3
tcac Access Time from CAS — 15 — 20 - 20 ns 3,4
taa Access Time from Column — 30 — 35 — 40 ns 3,5
Address
tres Read Command Set-up 0 - 0 - 0 - ns
Time
trCH Read Command Hold 0 — 0 — 0 — ns
Time to CAS
tRRH Read Command Hold 0 — 0 — 0 — ns
Time RAS
tRAL Column Address to RAS 30 — 35 — 40 — ns
Lead Time
torr Output Buffer Turn-off 0 15 0 20 0 20 ns 6
Time

Write Cycle

GMM78(9)4000S-60 | GMM78(9)4000S-70 | GMM78(9)4000S-80

Symbol Parameter Unit | Note
Min Max Min Max Min Max
twcs Write Command Set-up 0 — 0 — 0 — ns 10
Time
twcH Write Command Hold 15 - 15 — 15 — ns
Time
twp Write Command Pulse 10 — 10 - 10 — ns
Width
tRWL Write Command to RAS 15 — 20 — 20 — ns
Lead Time
tew. | Write Command to CAS | 15 - 20 - 20 - ns
Lead Time
tps Data-in Set-up Time 0 — 0 — 0 — ns 11
tpH Data-in Hold Time 15 — 15 — 15 — ns 11
Refresh Cycle
GMM78(9)4000S-60 | GMM?78(9)4000S-70 | GMM78(9)4000S-80 .
Symbol Parameter - - Unit | Note
Min Max Min Max Min Max
tosk CAS Set-up Time (CAS- 10 - 10 - 10 - ns
before-RAS Refresh Cycle)
tcHR CAS Hold Time (CAS- 10 - 10 — 10 — ns
before-RAS Refresh Cycle)
trpC RAS Precharge to CAS 10 - 10 — 10 - ns
Hold Time
tepN CAS Precharge time 10 — 10 — 10 — ns
in Normal Mode
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GoldStar ’ GMM794000S

Fast Page Mode Cycle

GMM?78(9)4000S-60 | GMM?78(9)}4000S-70 | GMM?78(9)4000S-80

. Symbol Parameter i
) Min Max Min Max Min Max Unit | Note
tec Fast Page Mode Cycle 40 — 45 — 50 — ns
Time
tcp Fast Page Mode CAS 10 — 10 — 10 — ns
Precharge Time
tRASC Fast Page Mode RAS — 100,000 — 100,000 — 100,000 ns 12
Pulse Width
tacp Access Time from CAS — 35 — 40 — 45 ns 13
Precharge
truce | RAS Hold Time from CAS| 35 - 40 - 45 - ns
Precharge
Notes :

<2 BN M)

10.

11.
12.
13.
14.

1. AC measurements assume tr=5ns.
2.

Assumes that trep < trep(max) and trap < trap(max). If trep or traD is greater than the maximum recom-
mended value shown in this table, trac exceeds the value shown.

. Measured with a load circuit equivalent to 2TTL loads and 100pF.

. Assumes that trep > trep(max) and trap < trap(max).

. Assumes that tpcp < iRCD(max) and tgap > trAaD(max).

. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced

to output voltage levels.

. Vin(min) and Vi (max) are reference levels for measuring timing of input signals. Also, transition times are

measured between Vig and ViL.

. Operation with the trcp(max) limit insures that trac(max) can be met, trep(max) is specified as a refer-

ence point only, if trep is greater than the specified trcp(max) limit, then access time is controlled exclu-
sively by tcac.

. Operation with the trap(max) limit insures that trac(max) can be met, trap(max) is specified as a refer-

ence point only, if trap is greater than the specified trap(max) limit, then access time is controlled exclu-
sively by taa.

twcs is not restrictive operating parameters. It is included in the data sheet as electrical characteristics only.
If twes > twes{min), the cycle is an early write cycle and the data out pin will remain open circuit(high
impedance) throughout the entire cycle.

These parameters are referenced to CAS leading edge in early write cycles.

trasc defines RAS pulse width in Fast Page Mode cycles.

Access time is determined by the longer of taa or tcac or tace.

An initial pause of 100 us is required after power up followed by a minimum of eight initialization cycles
(any combination of cycles containing RAS clock such as RAS only refresh). If the internal refresh counter
is used, a minimum of eight CAS-before-RAS refresh cycles are required.
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Package Dimensions

Unit: inches (mm)

3.500(88.90)
3.234(82.14)
R0.067(1.70) 0.125 DIA.1-0.002(3.18 +0.05)

0.133338) —+ |+ 0.1002.54)MIN

0000000 —

“

U

0.80(20.32)

§ §T | 000000000000000000000000000000 T4
0020(;.:;2? - “1 FW"‘"’*” zm;)'i t"°'1°°<2-54> - 1 ooroozsmax
“REF
- o

0.047(1.19MIN
- Goma 3oniax

Tolerance: +0.005(0.13) unless otherwise specified.

*Note: There is no component in the GMM784000S.
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GOLDSTAR ELECTRON CO,,LTD.

&

GMM7321000SG-60/70/80
1,048,576 WORDS x 32 BIT

GMM?7322000SG-60/70/80
2,097,152 WORDS x 32 BIT
CMOS DYNAMIC RAM MODULE

Description

The GMM?7321000SG is a 1M x 32 bits dynamic
RAM MODULE which is assembled 8 pieces of
1M x 4 bit DRAMs in 20/26 pin SOJ package on
single side the printed circuit board with decoupl-
ing capacitors.

The GMM7322000SG is a 2M x 32 bits dynamic
RAM MODULE which is assembled 16 pieces of
1M x4 bit DRAMs in 20/26 pin SOJ package on
both sides the printed circuit board with decoupl-
ing capacitors.

These are optimized for application to the systems
which are required high density and large capac-
ity such as main memory of the computers and
an image memory systems, and to the others
which are requested compact size. These provide
common data inputs and outputs.

GMM?7321000SG(Single Side)

GMM7322000SG(Both Side)

10 EEEE 181151

WD (o OO0 GO0 00D DOm0 OO0 0o
00D 000 OO0 00 OO (0 OO0 OO

Features
e 72 pins Single In-Line Package (Gold plate)
e Fast Page Mode Capability

e Single Power Supply

e Fast Access Time & Cycle Time

(Unit: ns)
traC tcac tre tec
1M/2M x 32-60 60 15 110 40
1M/2M x 32-70 70 20 130 45
1M/2M x 32-80 80 20 150 50

* Low Power
Active
— 1M x 32: 4,840/4,400/3,960 mW(MAX)
— 2Mx 32: 4,928/4,488/4,048 mW(MAX)
Standby
— 1M x 32: 44 mW(CMOS level: MAX)
— 2Mx 32: 88 mW(CMOS level: MAX)
e RAS Only Refresh, CAS before RAS refresh
Hidden Refresh
¢ All inputs and outputs TTL Compatible
® 1024 Refresh Cycles/16 ms

Pin Configuration (Top View)

Pin [Symbol|Pin {Symbol |Pin [Symbol (Pin{Symbol
1] Vss 19 | NC 37 | NC 55 | DQ11
2 | DQo 20 | DQy 38 | NC 56 | DQ27
3 | DQis 21 | DQ2o 39 | Vss 57 | DQi12
4 | DOy 22 | DQs 40 | CASy | 58 | DQu2s
51 DQi7 | 23| DQ21 |41]| CAS; |59 Ve
6 | DQ2 24 | DQg 42 | CAS3 |60 | DQ2o
7| DQ1gs | 25| DQ22 |43 | CAS; |61 | DQis
8 | DQ3 26 | DQ7 44 | RASy | 62 | DQso
9| DQ1g |27 | DQ23 | 45| RAS;"! | 63 | DQis

10 | Vce 28 | A7 46 | NC 64 | DQ31
11 | NC 29 | NC 47 | WE 65 | DQ1s
12 | Ao 30 | Vee 48 | NC 66 | NC
13| A 31 | Ag 49 | DQg 67 | PDy
14 | A2 32 | Ag 50 | DQ24 | 68 | PD2
15 | A3 33 | RAS3'! | 51 | DQg 69 | PD3
16 | A4 34 | RAS; |52 | DQzs |70 | PDs
17 | As 35 | NC 53 | DQi1o 71 | NC
18 | Ag 36 | NC 54 | DQ2 | 72| Vss

*Note 1. In case of GMM?7321000SG, Pin 33 and Pin 45 are no
connection.
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Block Diagram
* GMM7321000SG
TASO O CAS Mo oo
. — 1102 D
RA
RAS0 O— Ras 103 ODQ:
I OE WE A0-A9 04 O DQs
CAS " 1101 f—————0 DQx
i 1102 O DQs
s 1103 O DQs
|08 wE AO-A9 |04 0 DQr
CASi O CAs M2 Vo1 DG
_ 1102 O DQs
ﬂs 1/03 O DQ1o
L1°%  we Ao-A9 V04 ©pan
GAS 1101 f————0DQr
o M3 1102 |————0Das
RAS /03 O DQi4
L1CF  we no-ng "% opas
RSO CAS Ma /01 p———0O DQss
o 1102 O DQ17
RAS20O RAS /03 f———O DQus
J”—‘ OE WE A0-A9 1104 O DQ19o
EAS 1101 f———opaw
__ M5 1102 |—————0 DQur
RAS 1103 O DQzz
— -0
L1 %  we AoAg  VO4 DQan
__ == )
CAS3 O CAS M6 vo1 o
__ 1102 O DQes
-RdAS /103 f|———O DQs
OE — /104 pb———O
I WE Ao-ne O DAz
cis 1101 |—————0DQ:s
- M7 1102 |——————0DQ
Eﬁs /03 |——ODQw
— )
1% W AoAg 04 DQar
WE o ' |
A0-A9O:
Vee O- c Mo-M7 *MO - M7 : GM71C4400AJ
= 0-C7 )
Ves O- -r MO-M7 00-C7A0‘22/,pracnors
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Block Diagram
* GMM7322000SG

CASO o
DQO-3
CAS 1101 o1 CAS
1102 1102 —
RASoO RAS Mo /03 /03 M8 RAS —o RAS 1
1w AQ-Ag V04 f———0———| V04 pAoA9 WE _OE[—)
I l DQ4-7 1 L }
CAS 1101 1101 CAS
1102 1/02
RAS o 1 1103 1/03 M9 FAS
:‘T— OE WE AO-Ag /O4 /104 Ap-AQ WE OE h
CAS10
DQ8-11
CAS 1101 1101 CAS
M 1102 1102
FAS 2 /03 1103 Mo FIAS
Tl—— OE WE AO-Ag /O4 1104 AO-A9 WE OE —]_
il DQ12-1 l ,
CAS 1/01 Q1215 /01 CAS
1102 1102
RAS M3 1108 f——o——] vo3 M1t RAS
Inm OF  we A0-Ag /O4 104 po-A9 WE OE —
CAS20
DQ16-19
CAS 1101 1101 CAS
f— 1102 1/02 —
RAS20 RAS M4 103 103 M12 RAS O RAS 3
T A0-Ag <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>