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Description Features

The GMM7364000BS/SG is a 4M x 36 bits
Dynamic RAM MODULE which is assembled 36 * 72 pins Single In-Line Package
pieces of 4M x 1bit DRAMSs in 20/26 pin SOJ - GMM7364000BS  : Solder plating
package on the printed circuit board. This module - GMM7364000BSG : Gold plating
can be as well used as 8M x 18 bits Dynamic RAM * Fast Page Mode Capability
MODULE, by means of connecting DQO and DQ18, * Single Power Supply
DQI and DQ19 , DQ2 and DQ20 , DQ17 and * Fast Access Time & Cycle Time
DQ35, respectively. The GMM7364000BS/SG is (Unit: ns)
optimized of application to the system requiring high trac
density and large capacity such as main memory of
the computers and an image memory system, and to

tcac | trc | tec

GMM7364000BS/SG-60 60 | 15 | 110 | 40

the others which are requested compact size. The GMM7364000BS/SG-70 70 | 20 | 130 | 45
GMM7364000BS/SG provides common data inputs,
outputs and seperate I/O on parity bit for parity GMM7364000BS/SG-80 | 80 | 20 | 150 50
check. Decoupling capacitors are mounted beneath « Low Power
each SOJ. Active : 21.78/19.8/17.82W (MAX)
* GMM7364000BS/SG (Both Side) Standby : 198mW ( CMOS level : MAX )
- RAS Only Refresh, CAS before RAS Refresh,
Hidden Refresh Capability

« All inputs and outputs TTL Compatible
* 1024 Refresh Cycles/16ms

Pin Configuration (Top View)

Pin | Symbol | Pin | Symbol | Pin | Symbol | Pin | Symbol
1} Vs 19 | A 37 | DQuv | 55| DQu2
21 DQo {20 DQs |38 | DQss | 56 | DQso
3| DQie| 21| DQ= | 39 Vss | 57| DQu
41 DQv |22 ] DQs |40 | CASo | 58 | DQau
v 5| DQu | 23| DQas |41 | CAS: | 59 | Vec
- 6| DQ: | 24| DQs |42 | CAS: | 60 | DQx
= 7| DQz | 25| DQu | 43 CAS: | 61 DQua
8| DQs |26 | DQ: |44 | RAS: | 62 | DQss

9] DQu | 27| DQs | 45| NC 63 | DQus
10] Vee | 28] A~ 46 | NC 64 | DQx
11| NC [29( NC |47 |WE |65] DQus
12| Ao 30 | Vec 48 | NC 66 | NC
13| At 31| As 49 1 DQs | 67 | PDu
14| A2 32| As 50 | DQz | 68 | PD2
15] As 33 NC_ |51 DQu | 69| PDs
16 | A4 34| RAS: | 52 | DQ= | 70 | PDs«
171 As 35| DQixs |53 DQu | 71| NC
181 As 36| DQs |54 | DQx» | 72| Vss

[43
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Bolck Diagram
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— cas Mi Dov
RAS WE A0-A10 Dour
1 |
$—1 CAs M2 Dmv
RAS WE A0-A10 Dour
1 1
1 CAS M3 Dmv
RAS WE  A0-A10 Dour
| 1
—1 CaAsS M4 Dy
* RAS WE A0-A10 Dour
| 1
CAS MS DV
RAS WE A0-A10 Dout
| 1
—1 CAS M6 Dy
RAS WE A0-A10 Dour
— I I
P—1 CAS M7 Dy
8 RAS WE A0-Al0 Dour
I I
CAS M3 Div
RAS WE AQ-A10 Dour
— I I
CAS1 o CAS M9 D
RAS WE A0-A10 Dour
| 1
CAs M10 DN
RAS WE A0-A10 Dour
I 1
CAS M1l Dy
RAS WE AQ-A10 Dour
I |
CAS MI2 Dmv
RAS WE A0-A10 Dout
I 1
CAS MI3 Dy
RAS WE  A0-Al10 Dour
i ]
CAS M14 DN
RAS WE A0-A10 Dour
o i 1
CAS Mi5 DN
RAS WE A0-A10 Dour
— I I
CAS M16é DIN
RAS WE AD-A10 Dour
1 I
CAS Mi17 DN
RAS WE A0-A10 Dour
WE °o—
A0-A10 o0—
Ve o-
Vss o

.+_ 0.224F Capacitor on each DRAM
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CAS DN DQ 18
RAS WE AO-A10 Dourj.o
| 1
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] 1
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i
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i |
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— T
CAS M35 D j°DQ 35
RAS WE A0-A10 Dour
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Pin Description

Pin Function Pin Function
AQ0-A10 Address Inputs PD1-PD4 Presence Detect
DQO0-DQ35 Data Input/Output Vee Power (+5V)
R_AEO,R—E2 Row Address Strobe Vs Ground
CAS0-CAS3 Column Address Strobe NC No Connection
WE Read/Write Enable
Presence Detect Pins (Optional)
Pin 60ns 70ns 80ns
PD1 Vss Vss Vss
PD2 NC NC NC
PD3 NC Vss NC
PD4 NC NC Vss

Absolute Maximum Ratings*

Symboel Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 T
Tste Storage Temperature (Plastic) -55~125 T
Viv'Vour Voltage on any Pin Relative to Vs -1.0~17.0 v
Vee Power Supply Voltage -1.0~7.0 A’
Tour Short Circuit Output Current 50 mA
Po Power Dissipation 36 w

*Note: 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
Vee Supply Voltage 4.5 5.0 5.5 v
Vi Input High Voltage 24 - 6.5 v
Vi Input Low Voltage -1.0 - 0.8 v
Note: All Voltages referenced to Vss
B 4028757 000k934 07?7 N
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DC Electrical Characteristics (Vcc=5V+10%, Ta=0~707)

Symbol Parameter Min | Max | Unit | Note
Vonu Output Level
Output “H” Level Voltage (Tour = -51A) 24 | Vee |V
Vou Output Level 0 04 v
Output “L” Level Voltage (lour= 4.2mA) ’
Iear Operating Current 60ns - 3960
Average Power Supply Operating Current
(RAS, CAS, Address Cycling; tec = trc min) 70ms f - ] 3600 | mA | 1,2
80ns - 3240
e Standby Current (TTL)
Power Supply Standby Current - 72 mA
(RAS,CAS=Vm)
Iccs RAS Only Refresh Current 60ns - 3960
Average Power Supply Current
RAS Only Mode ~} 70ns - 3600 | mA 2
(RAS Cycling, CAS = Vm, tre = trc min) 301s ) 3240
Tecs Fast Page Mode Current 60ns - 3960
Average Power Supply Current
Fast Page Mode 70ms - 3600 | mA 1,3
(RAS =V, CAS, Address Cycling: trc = tec min) 801s ) 3240
Tecs Standby Current (CMOS)
Power Supply Standby Current - 36 mA
(RAS, CAS=Vee0.2V)
Iccs CAS before RAS Refresh Current 60ns - 3960
(tec = trc min)
70ns | - | 3600 | mA
80ns - 3240
Icor Standby Current RAS = Vm
CAS=VL - 180 | mA 1
Dour = Enable
Iiw Input Leakage Current
Any Input (0OVSVn=7V) =360 | 360 A
All Other Pins Not Under Test = 0V
Towy Output Leakage Current -10 10 iy
(Dour is Disabled, 0V<Vour<7V)

Note: 1. Icc depends on output load condition when the device is selected. Ieo(max) is specified at the output open
condition.

2. Address can be changed once or less while RAS = V.
3. Address can be changed once or less while CAS = Vi
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Capacitance (Vcc=5V+10%, Ta=25C, f=IMHz)

Symbol Parameter Min Max Unit Note
Cn Input Capacitance (A0-A 10) - 190 F 1
Cn Input Capacitance (WE) - 190 i 1,2
Cu Input Capacitance (RASO,RAS2) . 100 F 1,2
Cu Input Capacitance (CAS0-CAS3) - 60 F 1,2
Cro /O Capacitance (DQ0-DQ35) - 60 F 1,2

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

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

The GMM7364000BS/SG writes data only in early write cycle (twes = twes(min)).
Delayed write cycle is not available because of I/O common.

Read, Write and Refresh Cycles (Common Parameters)

GMM?7364000 | GMM7364000 | GMM7364000
Symbol Parameter BS/SG 60 BSSG-70 BS/SG-80 Unit | Note

Min | Max | Min | Max | Min | Max

tre Random Read or Write Cycle Time 110 - 130 - 150 - ns

trp RAS Precharge Time 40 - 50 - 70 - ns

tras RAS Pulse Width 60 110,000} 70 [10,000] 80 {10,000] ns

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

tasr Row Address Setup Time 0 - 0 - 0 - ns

tran 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

teeo | RAS to CAS Delay Time 20 | 45 20| s0 | 20| 60 | ms 8

trap | RAS to Column Address Delay Time 15 | 30 15 35 15| 40 | ms 9

trsu | RAS Hold Time 15| - 20 - 20| - ns

tcsu CAS Hold Time 60 - 70 - 80 - ns

tcre CAS to RAS Precharge Time 10| - 10 - 10 - ns

tr g&::ﬁ%nnge 3| s0 3 so| 3] s0 | ns | 7

trer Refresh Period (1024 Cycles) - 16 - 16 - 16 ms

B 4028757 0006936 94T WA




@ LG Semicon. Co., LTD.

Read Cycle
GMM7364000 | GMM?7364000 | GMM7364000
Symbol Parameter BSISG 60 BSSG70 BSSG 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 - 20 - 20 ns 3,4
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 - ns
trrH Read Command Hold Time to RAS 10 - 10 - 10 - ns
trar | Column AddresstoRASLead Time | 30 | - | 35 | - | 40 | - | us
torr Output Buffer Tum-off Time - 15 - 20 - 20 s 6
Write Cycle
GMM7364000 GMM7364000 | GMM?7364000
Symbol Parameter BS’SG-60 BS/SG70 BS/SG.80 Unit | Note
Min | Max | Min | Max | Min | Max
twces Write Command Setup Time 0 - 0 - 0 - ns 10
twer 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
towL Write Command to CAS Lead Time 15 - 20 - 20 - ns
tos Data-in Setup Time 0 - 0 - 0 - ns 11
ioH Data-in Hold Time 15 - 15 - 15 - 11
Refresh Cycle
GMM?7364000 GMM7364000 | GMM?7364000
Symbol Parameter BS/SG-60 BSSE70 BSSC80 Unit | Note
Min | Max | Min | Max | Min | Max
e g%s—s?sggr:% Refresh Cycle) 10 ) 10 ) 10 i 1
fone &%Ssi(:g);l:-% Refresh Cycle) 10 ) 10 ) 10 ) s
trec RAS Precharge to CAS Hold Time 10 - 10 - 10 - ns
teew CAS Precharge Time in Normal Mode | 10 - 10 - 10 - ns
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Fast Page Mode Cycle

GMM7364000 | GMM?7364000 | GMM7364000
Symbol Parameter BS/SG-60 BS/SG 70 BY/SC 80 Unit | Note
Min | Max | Min | Max | Min | Max
tec Fast Page Mode Cycle Time 40 - 45 - 50 - ns
tcr Fast Page Mode CAS Precharge Time | 10 - 10 - 10 - ns
trasc | Fast Page Mode RAS Pulse Width - hooooo] - fi00,0000 - 00,000 ns 12
tace Access Time from CAS Precharge - 35 - 40 - 45 ns 13
truce | RAS Hold Time from CAS Precharge 35 - 40 - 45 - ns
Notes:

1. AC measurements assume tr = 5ns.

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

3. Measured with a load circuit equivalent to 2TTL loads and 1000F.
4. Assumes that trep = trep(max) and trap < tran(max).

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

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

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

8. Operation with the trep(max) limit insures that trac(max) can be met, trep(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.

9.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 tran(max) limit, then access time is
controlled exclusively by taa.

10.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.

11. These parameters are referenced to CAS leading edge in early write cycles.
12.trasc is 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 10048 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
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» . n
Package Dimensio Unit: mil (mm)

* (Imil = 1/1000 inches)
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