GoldStar

@ GOLDSTAR ELECTRON CO,,LTD.

GMM7401000S/SG-60/70/80
1,048,576 WORDS x 40 BIT

GMM7402000S/SG-60/70/80
2,097,152 WORDS x 40 BIT

CMOS DYNAMIC RAM MODULE

Description

The GMM?74010008/SG is a 1M x 40 bits dynamic
RAM MODULE which is assembled 10 pieces of
1M x4 bit DRAMs in 20/26 pin SOJ package on
single side the printed circuit board with decoupl-
ing capacitors.

The GMM?7402000S/5G is a 2M x 40 bits dynamic
RAM MODULE which is assembled 20 pieces of
1M x4 bit DRAMs in 20/26 pin SOJ package on
both sides the printed circuit board with
decoupling 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.

GMM7401000S/SG (Single side)
GMM7402000S/SG (Both side)
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Features
¢ 72 pins Single In-Line Package

—GMM740XXXXS: Tin-Lead Plate
—GMM740XXXXSG: Gold Plate

¢ Fast Page Mode Capability

* Single Power Supply

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

trac | tcac| tre | tee

GMM740005/5G-60 60 | 15 | 110]| 40

GMM740005/5G-70 70 | 20 (130 45

GMM740005/5G-80 80 | 20 | 150( 50

* Low Power
Active
— 1M x40: 6,050/5,500/4,950 mW{MAX)
— 2M x40: 6,160/5,610/5,060 mW{MAX)
Standby
— 1M x40: 55 mW({CMOS level: MAX)
— 2M x40: 110 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 | OF 37 | DQss | 55 | DOy
2 | DQo 20 | DQ4 38 | DQ3s | 56 | DQ27
3 | DQis 21 | DQzo 39 | Vss 57 | DQi2
4 | DQy 22 | DQs 40 | CASy | 58 | DQzg
5 | DQi7 23 | bDQ2 41 | NC 59 | Vee
6 | DQ2 24 | DQs 42 | NC 60 | DQ29
7| DQis |25 DQaz |43 | CAS" |61 | DQu3
8 | DQ3 26 | DQ7 44 | RASy |62 | DQ3o
9| DQig |27 | DQ23 |45 | RAS;" | 63 | DQug

10 | Vce 28 | A7 46 | DQ37 64 | DQ3;
11 | NC 29| DQ3s | 47 | WE 65 | DQis
12 | Ao 30 | Vee 48 | Vss 66 | DQag
13 | A 31 | Ag 49 | DQg 67 | PDy
14 | Az 32 | Ag 50 | DQ24 68 | PD2
15 | A3 33 | NC 51 | DQg 69 | PD3
16 | Ag 34 | NC 52| DQs | 70 | PDs
17 | As 35 | DQ3«4 53 | DQio 71 | DQ3g
18 | Ae 36 | DQsz 54 | DQ2e 72 | Vss

Note 1. In case of GMM7401000S/SG these are not connected.
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GMM7401000S/SG
GoldStar GMM?7402000S/SG

Block Diagram
*GMM7401000S/5G

1 |——o DQo

RASD o RAS
2 b———c DQt
CASD o CAS Mo
o oF 03 ———o DQz
AG-A9 we 4 }——opa3
|
W01 ———o DQ4
——+—— AAS
fo M1 W2 f———o DQas
Vo3 ——— o DQs
»—— OF
AG-A9 W V4 [——oDQ7
o1 DQs8
RAS 2 f——o DQ9
CAS M2
13 ——o ba1o
——| OF
AD-A9 FE 4 y——onDan
o1 f————o DQ12
?é M3 o2 —o DQ13
< oF W3 ———o DQ14
AQ-A9 BE VW —oDQ1s
T
S 01 ———o DQ1e
P, m 2 ————o DQ 17
. oF W3 F——oDais
AGAY #§E Vo4 f———oDate
Vot |———o bQ2o
§ M5 W2 ———o DQ2t
103 b—o DQ22
——oE
AQ-AG WE V04 —o0 DQ23
o1 |————c DQ24
RAS M6 W2 b——— DQ2s
CAS W3 |————— DQazs
—— OF
AC-AS WE W04 ——o DQ27
W1 —————o DQ2s
T e s
03 ———o DQ30
»—COF
AD-AS WE V4 F—C DQ3t
S o —-oDQ3
cAs Ms 2 ———o bQ33
8 |—o DbQ34
— OF
AD-A9 FE_ VR —oDa%
L T
AS 01 ———o0 DQ36
o Mo V2 ————o DQ 37
03 |——o DQ38
—oE -
AQ-A9 WE V4 |—oDQ39
WEo—— l
L Lo ——
V@ o= Mo-W® * MO - M9 GM71C4400A
C0-C9
Vss MO -M9 CO»CQ:OAQ/“Fmpau!or

210



GoldStar

GMM7401000S/SG
GMM7402000S/SG

Block Diagram
* GMM7402000S/SG

RASD o RAS
CASD o CAS MO
O o O

DQo-DQ3

o' M1

DQ4-DQ7

2BR2

M10

© RAS1

DQ8 - DQt1

28R

Mt

DAn2-DAQ15

gB8R?2

M12

DQ16-DQ19

28R2

M13

DQ20 - DQ23

B8R

Mi4

DQ24 - DQ27

23R2

M15

DQ28 - DQ31

gB8RE

M16

DQaz - D35

2BRZ

M17

DQ36 - DQ39

28R2

m18

WEo

28R

M19

¥

AD-A9C
Voo o MO -M19

Vss & MO-M19

* MO - M19 : GM71C4400A

CO-CQ:GEAFMS

© CAS1
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GMM7401000S/SG

GoldStar GMM7402000S/SG
Pin Description

Pin Function Pin Function

Ap~Ag Address Inputs PD1~PD4 Presence Detect

DQou~DQ1o Data Input/Output Vee Power {+5V]

RAS0. RAS Row Address Strobe Vss Ground

CASO. CAS Column Address Strobe NC No Connection

WE Read/Write Enable OE

Output Enable

Presence Detect Pins

* GMM7401000S/SG

¢ GMM74020008/5G

Pin 60ns 70ns 80ns Pin 60ns 70ns 80ns
PD! Vs Vss Vss PD1 NC NC NC
pPD2 Vss Vss Vss PD2 NC NC NC
PD3 NC | Vss NC PD3 NC Vss NC
PD4 NC | NC Vss PD4 NC NC Vss
Absolute Maximum Ratings*!
Symbol r Parameter Values Unit
Ta Ambient Temperature under Bias 0~70 °C
Tsra 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 \
louT Short Circuit Output Current 50 mA
Pp Power Dissipation 10/20*2 w

*Note: 1. Stress greater than above under "'Absolute Maximum Ratings'' may cause permanent damage to the
device.
2. GMM7402000S/SG

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

Symbol Parameter MIN TYP MAX Unit Note
Vee Supply Voltage 4.5 5.0 5.5 v 1
Vin Input High Voltage 2.4 - 6.5 v 1
Vi Input Low Voltage ~1.0 - 0.8 v 1

Note: 1. All voltages referenced to Vss
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GMM7401000S/SG

GoldStar GMM7402000S/SG

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

S bol P ¢ GMM74010008/SG | GMM?4020005/5G Unit| Not
mbo arameter " " ni ote
Y Min [Max [ Min |Max
VoH Qutput Level 24| Vee| 24| Veel V
Output “"H" Level Voltage {lour= - 5mA)
Vor Output Level 0 04 of 04 V
Output "L Level Voltage {loyr=4.2mA)
Icct Operating Current 60ns — 11100 — {1120
Average Power Supply Operating Current . _ 11020 mA ) 12
(RAS, CAS, Address Cycling: tgc =trc min) 70ns 1000 @20
80ns — 1 900 —{ 920
Icer Standby Current {TTL)
Power Supply Standby Current — 20 — 40| mA
(RAS‘ CTS:VIH)
Ices RAS Only Refresh Current 60ns —| 1100 — | 1120
Average Power Supply Current — — mA 2
RAS Only Mode 70ns 1000 1020
(RAS Cycling, CAS =V, tgc=trc min] 80ns| —| 900 —| 920
Icca Fast Page Mode Current 60ns — (1100 — | 1120
Average Power Supply Current mA 1.3
Fast Page Mode 70ns — | 1000 — | 1020
(RAS=Vy, CAS Address Cycling: tpc =tpc min) 80ns — | 900 —| 920
Ices Standby Current (CMOS)
Power Supply Standby Current — 10 — 20| mA
(RAS, TAS=Vcc-0.2V)
Icce CAS before RAS Refresh Current 60ns —| 1100 — 11120
Ithe =trc min] 7ons| — 1000 —| 1020 ™*
80ns — | 900 —| 920
leer Standby Current RAS= Vi
CAS=VL — 50 — | 100 mA 1
Doyt =Enable
Ty Input Leakage Current
Any Input (OV<Vin<7V) —100| 100|-200| 200| xA
All Other Pins Not Under Test=0V
Iow Output Leakage Current -10 10| -20 20| pA
{Dourt 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=VL .
3. Address can be changed once or less while CAS=Vyy .
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GoldStar

GMM7401000S/SG

GMM?7402000S/SG
Capacitance (Vcc=5V + 10%, Ta=25°C, {=1MHz)
Symbol Parameter GM_MMOIOOOS/SG GM'MMOZOOOS/SG Unit | Notes
Min Max Min Max
Cn Input Capacitance (A0~ A9) — 85 - 130 pF 1
Cr2 Input Capacitance (WE, OE) - 85 — 160 pF 1.2
Ciz Input Capacitance {RASO, RAS1) — 85 — 90 pF 1.2
Cus Input Capacitance {CASO, CASI) - 85 — 90 pF 1,2
CDQ, I/O Capacitance — 20 — 25 pF 1.2

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

AC Electrical Characteristics (Vcc=5V-410%, Ta=0~70°C, Notes 1, 14)

Refer to the GM71C4400A/AL Data Sheet for Timing Waveforms.

Read, Write and Refresh Cycles (Common Parameters)

GMM740XXX-60 | GMM740XXX-70 | GMM740XXX-80 .
Symbol Parameter Unit | Notes
Min Max Min Max Min Max
tre Random Read/Write or Write 110 _ 130 — 150 — ns
Cycle Time
trp RAS Precharge Time 40 — 50 — 60 — ns
trAS RAS Pulse Width 60 |10,000 70 110,000 80 110,000| ns
tcas CAS Pulse Width 15 (10,000 20 [10,000 20 |10,000| ns
taskr 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 Time 15 — 15 — 15 — ns
trRCD RAS to CAS Delay Time 20 45 20 50 20 60 ns 8
tRAD RAS to Column Address 15 30 15 35 17 40 ns 9
Delay Time
tRSH RAS Hold Time 15 — 20 — 20 e ns
tesH CAS Hold Time 60 — 70 — 80 — ns
tcrp CAS to RAS Precharge Time 10 — 10 — 10 - ns
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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GMM?7401000S/SG

GMM7402000S/SG
Read Cycle
GMM740XXX-60 | GMM740XXX-70 | GMM740XXX-80 .
Symbol Parameter Unit | Notes
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 35
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 0 — 0 — 0 — ns
RAS
tRAL Column Address to RAS Lead 30 — 35 — 40 — ns
Time
toFF Output Buffer Turn-off Time — 15 — 20 — 20 ns 6
Write Cycle
GMM740XXX-60 | GMM740XXX-70 | GMM740XXX-80 .
Symbol Parameter Unit | Notes
Min Max Min Max Min Max
twes Write Command Set-up Time 0 - 0 — 0 — ns 10
twcH Write Command Hold Time 15 — 15 - 15 - ns
twp Write Command Pulse Width 10 — 10 — 10 — ns
tRWL Write Command to RAS Lead 15 — 20 — 20 — ns
Time
tewn Write Command to CAS Lead 15 — 20 — 20 — 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
GMM740XXX-60 | GMM740XXX-70 | GMM740XXX-80
Symbol Parameter Unit | Notes
Min Max Min Max Min Max
tesR CAS Set-up Time 10 — 10 — 10 — ns
[CAS-before-RAS Refresh Cycle)
{CHR AS Hold Time 10 — 10 _ 10 ns
(CAS-before-RAS Refresh Cycle)
tRPC RAS Precharge to CAS Hold 10 — 10 — 10 — ns
Time
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GMM?7401000S/SG

GoldStar : GMM?7402000S/SG

Fast Page Mode Cycle

GMM740XXX-60 | GMM740XXX-70 T GMM740XXX-80 .
Symbol Parameter —T Unit|Notes
Min Max Min Max Min Max
tpc Fast Page Mode Cycle Time 40 — 45 — 50 — ns
tep Fast Page Mode CAS Precharge 10 — 10 — 10 — ns
Time
trasc | Fast Page Mode RAS Pulse — 100,000 — 100,000 — 100,000( ns 12
Width
tACP Access Time from CAS — 35 — 40 — 45 ns 13
Precharge
truce | RAS Hold Time from CAS 35 — 40 — 45 — ns
Precharge
Notes :

1.
2.

@ o s

10.

11.
12.
13.
14.

AC measurements assume tr = 5ns.

Assumes that tgrcp < trep{max) and tran < trap{max}. If trcp 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 2TTL loads and 100pF.

Assumes that trep > trep{max) and tgap < trap{max).

Assumes that trcp < trep{max) and tpap > 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 Viy 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 trep is greater than the specified trep{max) limit, then access time is controlled exclu-
sively by tcac.

. Operation with the tgap{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.

twes, is not rrestrictive 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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GMM7401000S/SG

GoldStar GMM?7402000S/SG

Package Dimensions

GMM7401000S/SG(*1) Unit: mil (mm)
GMM7402000S/SG
4250(107.95) o | 965(9.271) MAX
133(3.38) 3984(101.19) ) o 200(5.080) 1)
| 1000(25.4) . MAX
400(10.16) ‘

~={0000000000(%

W MIN125(3.175) MIN 225(5.71)
e e | [

250(6.35)
802082) —~{ . RS )
i‘-‘ T80\ Re2(1.57) I BN . . 47(1.19) MIN
o ©35) DETALA i 5a(1.37) MAX
3750(95.25)

DETAIL"A"
42(1 066)
MINIGE BB B MAXI0(0.254)
(2540
T T
50(1.27)

Tolerance : +5(0.127)Unless otherwise Specified.
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