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Description Features

The GMM781000BNS is an IM x 8 bits * High Density Standard 30 pin mounting 2 pes
Dynamic RAM Module which is assembled 2 of 4AM DRAM GM71C4400BJ (SOJ)
pieces of 4M bit DRAM (GM71C4400BJ, IM * Fast Page Mode Capability
x 4) sealed in 20 pin SOJ package. The + Single Power Supply
GMM781000BNS is a socket type memory * Fast Access Time & Cycle Time
module, suitable for easy change or addition

of module. The GMM781000BNS provides (Unit: ns)
common data inputs and outputs. It’s module frac | tcac | tre | tre
board hﬂs decouphng CapaCitorS mounted for GMM781000BNS-60 60 15 110 40
each DRAM.
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Y e * Low Power
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vee [T Standby : 11mW (CMOS level : MAX)
cas [T * RAS Only Refresh, CAS before RAS Refresh,
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Pin Description

Pin Function Pin Function
A0Q-A9 Address Inputs WE Read/Write Enable
DQO-DQ7 Data Input/Output Vee Power (+5V)
RAS Row Address Strobe Vss Ground
CAS Column Address Strobe 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 T
Tste Storage Temperature (Plastic) -55~125 T
Vv'Vour Voltage on any Pin Relative to Vs -1.0~7.0 v
Vee Power Supply Voltage -1.0~17.0 v
Tour Short Circuit Output Current 50 mA
Po Power Dissipation 20 w

*Note: 1. Stress greater than above “Absolute Maximum Ratings” may cause permanent damage to the device.

Recommended DC Operating Conditions (Ta =0~ 707C)

Symbol Parameter Min Typ Max Unit Note
Ve Supply Voltage 4.5 5.0 5.5 v 1
N Input High Voltage 24 - 6.5 \ 1
Vo 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=0~70C)

(Dour is Disabled, OV=Vour<7V)

Symbol Parameter Min | Max | Unit | Note
Vou Output Level
Output “H” Level Voltage (lour= -5mA) 24 | Vee |V
Veu Output Level 0 0.4 v
Output “L” Level Voltage (Tour= 4.2mA) ’
Tca Operating Current 60ns - 220
Average Power Supply Operating Current
(RAS, CAS, Address Cycling: trc = tec min) 70ms | - | 200 | mA | 1,2
80ns - 180
Iee2 Standby Current (TTL)
Power Supply Standby Current - 4 mA
(RAS, CAS = V)
Iexs RAS Only Refresh Current 60ns - 220
Average Power Supply Current
RAS Only Mode 70ns - 200 mA 2
(RAS Cycling, CAS = Vm, tre = tremin) 8018 . 180
Icos Fast Page Mode Current 60ns - 220
Average Power Supply Current
Fast Page Mode 70ns | - 200 { mA | 1,3
(RAS = VIL, CAS, Address Cyc]ing st = tre mm) 80ns - 180
Tces Standby Current (CMOS)
Power Supply Standby Current - 2 mA
(RAS, CAS=Vee-0.2V)
Iccs CAS before RAS Refresh Current 60ns - 220
(tre = trc min)
70ns | - | 200 | mA
80ns - 180
lIecr Standby Current RAS = Vm
CAS=VL - 10 mA 1
Dour = Enable
Iy Input Leakage Current
Any Input (OV=V<7V) -20 20 HA
All Other Pins Not Under Test =0V
Iow) Output Leakage Current .10 10 A

condition.
2. Address can be changed once or less while RAS =V
3. Address can be changed once or less while CAS = Vin.
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Note: 1. Icc depends on output load condition when the device is selected. Ico(max) is specified at the output cpen
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Capacitance (Vcc=5V110%, Ta=25C, f=1MHz)

Symbol Parameter Min Max Unit¢ Note
Cn Input Capacitance (Address) - 20 o 1
Cn Input Capacitance (Clocks) - 20 F 1,2
Cuo Input Capacitance (DQO~DQT) - 17 )13 1,2

Note: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. CAS = Vmto disable Dour.

AC Electrical Characteristics (Vcc=5V1+10%, Ta=0~70TC, Notes 1, 14)

The GMMT781000BNS writes data only in early write cycle (twes = twes(min)).

Delayed write cycle is not available because of /0O common.

Read, Write and Refresh Cycle (Common Parameters)

GMM781000 | GMM781000 | GMM781000
Symbol Parameter BNS-60 BNS-70 BNS 80 Unit | Note
Min { Max | Min | Max | Min | Max
trc Random Read or Write Cycle Time 110 - 130 - 150 - ns
trp RAS Precharge Time 40 | - 50| - 60 | - ns
tras RAS Pulse Width 60 110,000 70 [10,000] 80 |10,000] ns
tcas CAS Pulse Width 15 |10,000] 20 |10,000f 20 |10,000| ns
tasr Row Address Setup Time ] - 0 - 0 - ns
traH Row Address Hold Time 10 - 10 - 10 - ns
tasc Coumn Address Setup Time 0 - 0 - 0 - ns
tcan Coumn Address Hold Time 15 - 15 - 15 - ns
teeco | RAS to CAS Delay Time 20 | 45 20| so | 20| 60 | ns 8
trap RAS to Column Address Delay Time 151 30 IS | 35 15 | 40 ns 9
tes | RAS Hold Time 15| - 20| - 20 | - ns
test | CAS Hold Time 60 | - 70| - 80 | - ns
tcre CASto RAS Precharge Time 10 - 10 - 10 - ns
tr (Tl{la::fn‘;";:l‘;)‘e 3 | so 3 so | 3| s0o| s | 7
trerF Refresh Period (1024 Cycles) - 16 - 16 - 16 ms
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Read Cycle
GMM781000 | GMM781000 | GMM?781000
Symbol Parameter BNS-69 BNS 70 BNS 80 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| - ]12 )| - ]2/ s |34
taa Access Time from Column Address - 30 - 35 - 40 ns 3,5
tres Read Command Setup Time 0 - 0 - 0 - ns
tren Read Command Hold Time to CAS 0 - 0 - 0 - s
tren | Read Command Hold Time to RAS o - o] - o - ns
traL Column Address to RAS Lead Time 30 - 35 - 40 - ns
torr Output Buffer Tum-off Time 0 15 0 20 0 20 ns 6
Write Cycle
GMM781000 GMM781000 GMM781000
SyIIIb ol Parameter BNS-60 BNS-70 BNS-80 Unit | Note
Min | Max | Min | Max | Min | Max
twes Write Command Setup Time 0 - 0 - 0 - ns 10
twen Write Command Hold Time 15 - 15 - 15 - ns
twe Write Command Pulse Width 10 - 10 - 10 - ns
trwL, Write Command to RAS Lead Time 15 - 20 - 20 - ns
tewL Write Command to CAS Lead Time 15 - 20 - 20 - ns
tos Data-in Setup Time 0 - 0 - 0 - ns 11
tou Data-in Hold Time 15 - 15 - 15 - ns 11
Refresh Cycle
GMM781000 | GMM781000 | GMM781000
Symbol Parameter BNS:60 BNS-70 BNS 80 Unit | Note
Min | Max | Min | Max | Min | Max
e ?éi's?ggngRmzs Refresh Cycle) 10 ) 10 ) 10 ) s
te ?(‘:fsi(:g};nﬁj\s Refresh Cycle) 10 ) 10 ) 10 ) s
trec | RAS Precharge to CAS Hold Time 10 - 10| - 10 - ns
toen CAS Precharge Time in Normal Mode { 10 - 10 - 10 - ns
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Fast Page Mode Cycle

GMMT781000 | GMM781000 | GMM?781000
Symbol Parameter BNS-60 BNS 70 ENS 80 Unit | Note

Min | Max | Min | Max | Min | Max

tec Fast Page Mode Cycle Time 40 - 45 - 50 - ns

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

trasc | Fast Page Mode RAS Pulse Width - Jroo,000f - |oooo0] - 100,000 s 12

tace Access Time from CAS Precharge - 35 - 40 - 45 ns 13

truce | RAS Hold Time from CAS Precharge | 35 - 40 - | a5 - ns

Notes:
1. AC measurements assume tr = 5ns.

N o A W

10.

11.
12.
13.
14.

- Assumes that trep Strep(max) and trap <tran(max). If trep 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 1001F.
- Assumes that trep 2 tren(max) and trap < tran(max).
. Assumes that trep <trep(max) and trap = trap(max).

- torr(max) defines the time at which the outputs achieve the open circuit condition and is not

referenced to output voltage levels.

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

transition times are measured between Vm and Vi,

- Operation with the trco(max) limit insures that trac(max) can be met, teep(max) is specified as a

reference point only, if trep is greater than the specified trep(max) limit, then access time is
controlled exclusively by tcac.

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

reference point only, if trap is greater than the specified trap(max) limit, then access time is
controlled exclusively by taa.

twes 1s not restrictive operating parameter. 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 1s 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 1004 is required after power up followed by a minimum of eight
initialization cycles (any combination of cycles contammg 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
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FIGURE 1. READ CYCLE

B 4028757 0007399 525 M '_‘l




_@ LG Semicon. Co., LTD.

ADDRESS

Din

Dour

tras

trsu

{reD

tcas

tcre

twes

RRERTIIIXN,

XXX

twen

V’V‘V’V‘V V’V‘V
otolels

N/ \/\/\/\/N\/\/\/\//
XEXXXXLXXLRARN

XXOOIXHKIRLKK

/

KRR XAAXXXXXNXXN
RO

ton

DN

High-Z**

) 0’0

Roleloteleleldeloledetoleledolel

AAAA’AAAA

* m : Don’t care

** twes 2twes (min)

FIGURE 2. EARLY WRITE CYCLE

B 4028757 0007400 077 WA

a




‘@.G Semicon. Co., LTD.

trc
tras ol e trp
—_— . Y
RAS x
- | N
T —t—te—
tcrp trec tcre

.v.v.v.v’v’v \/ V‘V‘V’V‘VOV‘V‘V’V.V.V’V’V‘V’V’V‘V‘V’V \/
ADDRESS o ARRRRRRRRRRRRRRELA
High-Z
Dout

* m : Don’t care

** WE : Don’t care

FIGURE 3. RAS ONLY REFRESH CYCLE

B 4028757 0007401 TO3 WA




@ LG semicon. Co., LTD.

tre trc
{rp tras trp tras trp

—_— Y
=/ \

trec t trec tcre

tcen fcsr tcm{' teen tosr tcur |
CAS

A
APRESS KRR RIS
torr
High-Z

Dovur

* m : Don’t care

* ¥ W_E:Vu{

FIGURE 4. CAS BEFORE RAS REFRESH CYCLE

B 4028757 0OO7u402 94T WE ]D




_@ LG Semicon. Co., LTD.

tre tre trc
tras > tras tras tre
(Read) (Refresh) (Refresh)y
RAS N
| N 72 \ ‘__’k
tr —ot—tt—
treD  trsH tcHR tcrRe
L tcas
—_ N 7,!.__
CAS XL )
trAD > trAL T
tasr traH tasC k-0 fcan
ADDRESS ROW COLUMN
N
treH
tres| tRRH_
— 4
WE
tcac
taa
| frac ¢LOFF |
Dour

* m : Don’t care

FIGURE 5. HIDDEN REFRESH CYCLE

B 4024757 00OD?403 44H IN




@ LG semicon. Co., LTD.

ADDRESS

Dovur

* m : Don’t care

FIGURE 6. FAST PAGE MODE READ CYCLE
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Package Dimension

Unit: inches (mm)

3.500(88.90) >
3.234(82.14)
0133338 | | R0.067(1.70) 0.125 DIA. +0.002(3.18+0.05)
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3
] G = € v D GM71C4400B] D GM71C4400B] || o0s0020mvm
<
, Sy 51_ DDDDDDDDDDDDDDDDDDDDDDDEIDDEIEIEIEI —3
0.080(2.03) —# |‘— "’| “—0-070(1-78) —-l “—0.100(2.54) MMM
0.300(7.62) ja—> 25007366
oy REF >

— Lq_0.200(5.08)

MAX

_.n  0.047(1.19) MIN
0.054(1.37) MAX

W 4024757 000?40b 595 MW \\_\




