LG Semicon Co.,Ltd.

GMM7641000CT/TG-6/7

1,048,576 WORDS x 64 BIT
CMOS DYNAMIC RAM MODULE

Description Features

The GMM7641000CT/TG is an 1M x 64 bits
Dynamic RAM MODULE which is assembled
4 pieces of IM x 16bit DRAMSs in 44 pin
TSOP 11 package, ome 20bit driver IC in
S6pin  TSSOP package and one 16bit driver
IC in 48 pin TSSOP package mounted on a
168 pin printed circuit board with decoupling
capacitors. The GMM7641000CT/TG is
optimized for application to the systems which
are required high density and large capacity
such as main memory of the computers and an
image memory systems, and to the others
which are requested compact size. The
GMM7641000CT/TG provides common data
inputs and outputs.

GMM7641000CT/TG (Single Side)

T

* 168 pins Dual In-Line Package

- GMM7641000CT
- GMM7641000CTG : Gold plating
» Fast Page Mode Capability

* Single Power Supply
= Fast Access Time & Cycle Time

: Solder plating

(Unit: ns)
trac | tcac | tae | tec
GMM7641000CT/TG-6 60 | 20 110} 40
GMM7641000CT/TG-7 70 | 25 [ 130 45

* Low Power
Active : 4,070/3,630 mW (MAX)
Standby : 352 mW (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 | Symbot | Pin | Symbol | Pin | Symbol| Pin | Symbel | Pin | Symbol
= 1] Vs 29 | /CASz| 57 | DQz= | 85 Vss 113 /CASs {141] DQss
= 21 DQo | 30| /RASo| 58 | DQ2s | 86| DQse | 114 | /RAS+| 142 DQso
= 31 DQ: |31} /0OE |39] Ve 871 DQs7 | 1I5| RFU | 143] Ve
= 41 DQz |32] Vs 60 | DQ2a | 88{DQ3e | 116] Vss 144 D%c:o
= 51 DQs |33 Ao 61 | RFU | 89| DQse |117] A: 145] RFU
= 6| Veo 34 Az 62 | RFU | 90| Vee 1181 As 146 ] RFU
= 7] DQs | 35] A4 63 | RFU | 911DQs [119] As 147 RFU
= 8] DQs 36 | Ae 64 | RFU 92| DQar | 120] A+ 148} RFU
= 91 DQs |37] As 65| DQzs | 931DQaz 1121 Ao 149 DQs:
= 10 D% 38| Awr | 66 | RSVD] 94| DQas {1221 Aur- 150} RSVD
= 11 RSVD] 39| Anxe 67| DQ27 | 95| RSVD|123] A= 151] DQss
= 12| Vss 40 | Veo 68 | Vss 96| Vss 124 ] Ve 152 Vss
= 13! DQv |41 | RFU. | 69| DQus | 971 DQss | 125 RFU | 153 ] DQea
E 14] DQu } 42 RFU 170 DO | 98| DQss | 126] Bo 154 DQess
= 151 DQri' 1 43 | Vs 7H] DQso | 99| DQs7 | 127] Vss 155] DQes
= 161 DQiz [ 44 [ /OB2 | 72 | DQsy | 100 DQss | 128 RFU | 156 DQsr
= 171 DQis | 451 /RASz| 73 | Ve 101 | DQ4so. | 129 ] /RAS3+ | 157] Veo
= 18 | Vec 46 | /CASa} 74 | DQs2 |102] Vee 130 | /CASs | 158 DQss
= 19] DQu | 47| /CASe] 75 | DQsz [103[DQso F131] /CAS? | 159 DQess
= 201 DQis | 48 | 'WE 2| 76 | DQss 104 DOQsr }132| /PDE  J160} DQw
= 21 Qis | 49 | Ve 77 1 RSVD 10531 DQsz {133 Ve 161 RSVD
= 221 RSVD| 50 | RSVD| 78 | Vss 106 | RSVD | 134 RSVD | 162} Vss
= 23] Vss 51| RSVD] 79| PDi |107] Vss 135 RSVD 163} PD:
= 24| RSVD| 321 DQis | 80 | PD: 108 RSVD 1361 DQss | 164] PDs
= 25} rsvpl 33 | DQio | 81 | PDs |109JRSVD | 137] DQss | 165] PDs
= 26 | vee 54 | Vss 82| PDr [110] Ve 138] Vss 166 | PDs
= 27| /WEs| 35| DQeo | 83 | IDo  [IITJRFU 1391 DQss [ 167] D
- 28 | 1cASe] 36 1 DOz f 84 | Ve [IZ]/CAS {140 DQs7 | 168] Ve
2 Note : Pins Marked * are not used in this module.

* This Data Sheet is subject to change without notice.
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LG Semicon GMM7641000CT/TG

Block Diagram

RAS) o RAST oo
WED WE2 ,
Of o> OEz o—P>——
AD, AL-AY o—[>—l BO, AL-A9 o——D—I
CAS o——>———1cas CASY o——>»———{1CAS
DQo o—DQO PQ36 o——— DGO
DQt o DO 1 DQ37 o————oIDQ 1
DQ2 o———DQ2 DQ38 e——iDQ?2
DQ3 o————gQ} DQ3% @m—m—_DQ3
DQ4 o——DQ4 DQ40 o———q4DQ4
DQS o———1DQS DQ4l o—m——qDQ 5
DQé oOm——— D06 DQ42 o————DQb
DQ? o——DQ7 DQ43 o————mdDQ7
— uo U2
CAST o———{>——— uCaAs CASS o——>———— ucas
DQY  o———DQ8 DQ 45 o——DQ 8
0Q 10 o———{DJ9 DQ46 o———DGY
DOl o———DQ 10 DQ47 e———DQ 10
DQ12 o——— DQ 1} DQ48 o—— DQ 11
D13 o——DQ12 DQ49 o——DQ 12
DG4 o—— DO 13 DQ 350 o——{DQ13
DQ15 o——DQ 14 DOSl o DQ 14
DQ 16 g——i DQ 15 DQs2 e—— DQ IS
CAS? o———>—————] LCAS CASE o———P>— 1.CAS
DQ 18 o———DQO DO 54 o———daDQO
DQ19 om——qDQ1 D@55 o——qIDQ1
PQ20 o———DQ2 DQ 56 o=————mqDQ2
DQ2l o———— D03 DQ 57 o——DQ3
DQ22 o D4 DQ 58 o————DQ4
DQ23 o———DQ5 DPQ3Y omm———iDQ 5
DQ24 o———DQ6 DO 60 o————DQ S
25 o DQ7 DO 6l e——DQ7
Ul U3
TAS3 o———>——— UCaS CAST oo UCAS
DQ27 om——d1DQ 8 DQ 63 o————q DQ 8
DQ28 o———1DQ9Y DQ 64 o——DQY
PQ29 o——DQI0 DQ 65 geee———t DQ10
DQ30 o———— DQ 11 BQ 66 @] D) 11
DQ3l e——DQ 12 DQ 67 o———rqDQ 12
PQ3: o—— DO 13 DQ68 o——DQ 13
DQ3} o———{ D 14 D69 et DIQ 14
DQ3 oA DQIS DQ 70 gremmmeem] DQ 15
vee o J. — VEC© O
0.22 45 Capacitor + 2.24F Tantal
T under each DRAM Toall DRAMS Capacitor
Vss o= > Vss o >
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LG Semicon GMM7641000CT/TG

Pin Description

Pin Function Pin Function
AD-A9, BO Address Inputs PDE Presence Detect Enable
DQO-DQ70 DPata Input/Output Ve Power (+5V)

RASO, m Row Address Strobe Vss Ground
CAS0-CAS7 Column Address Strobe NC No Connection
VV-ET), WE2 Read/Write Enable '(-)-E_O, OE2 Qutput Enable
PD1-8 Presence Detect RSVD Reserved Use
1D 0-1 1D bit RFU Reserved for Future Use

Presence Detect Pins (Optional)

Pin 60ns 70ns Refresh Mode
PD1 0 0 DI
PD2 0 0
D3 1 1 Normal 0
PDA4 0 0 Seif-Refresh | 1
PD3 0 0
PD6 I 0
PD? 1 ! *0:Vss
PD3 1 ! 1:NC or VCC
Absolute Maximum Ratings*
Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 e
Tsre Storage Temperature (Plastic) -35~125 C
Viv'Vour Voltage on any Pin Relative to Vss -0.5~7.0 v
Vo Power Supply Voltage -0.5~7.0 v
Tout Short Circuit Qutput Current 50 mA
Po Power Dissipation 4 W

*Note: 1. Stress greater than above 1) bsolute Maximum Ratings[ inay cause permanent damage to the device.

Recommended DC Operating Conditions (Ta=0~707)

Symbol Parameter Min Typ Max Unit Note
Vee Supply Voltage 4.5 5.0 5.5 v i
Vi [nput High Voltage 24 - 6.5 \% 1
Vi Input Low Voltage 0 - 0.8 \Y 1

*Note: 1. Al voltages referenced to Vss.
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LG Semicon

GMM7641000CT/TG

DC Electrical Characteristics (Vcc =5V +10%, Ta=0~707)

Symbol Parameter Min | Max | Unit | Note
Vou Output Level .
Output 2] [ Level Voltage (lour= -5SmA) 24 | Ve v
Vou Output Level
Output 1 ["Level Voltage (1 our=4.2mA) 0 04 v
Icai Operating Current 60ns - 740
Average Power Supply Operating Current mA 1,2
{RAS, CAS, Address Cycling tre = trc min) T0ns - 660
fcc Standby Current (TTL)
Power Supply Standby Current R 68 mA
(RAS, CAS = V)
feoa RAS Only Refresh Current
Average Power Supply Current 60ns ) 740
RAS Only Mode mA 2
(RAS Cycling, CAS = Viy, tre = trc min) 70ns - 660
Ice ) y
o Fast Page Mode Current 60ns ; 240
Average Power Supply Current 13
Fast Page Mode mA ’
(RAS = Vi, CAS, Address Cycling: tec = tee min) Tons | - | 660
Tees Standby Current (CMOS)
Power Supply Standby Current - 64 mA
(RAS, CAS > Vec-0.2V)
Tces CAS before RAS Refresh Current 60ns | 740
(trc = tre min)
70ns - 660 | mA
leer Standby Current RAS =V
CAS=Vu - 80 mA 1
D our = Enable
Ly Input Leakage Current
Any Input (0V < Vin< 7V) -40 40 LA
All Other Pins Not Under Test =0V
lowy Quitput Leakage Current .10 10 A
(Dour is Disabled, 0V < Vaur <7V}

Note: 1. Iec depends on output load condition when the device is selected. [ce{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 = Vm.
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LG Semicon GMM7641000CT/TG

Capacitance (Vcc =5V +10%, Ta =257, f=1MHz)

Symbol . Parameter Min Max Unit Note
Cu Input Capacitance (A0~A9, B0) - i5 pF 1
Cu Input Capacitance (WE0, WE2. OE0, 515‘2) - s . pF 1,2
Cn Input Capacitance (R—ATO,m) - 30 pF i,2
Cu Input Capacitance (CASO-CAST) - 15 pF 1,2
Cwo /O Capacitance (DQO~DQ70) - 20 pF 1,2

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

AC Electrical Characteristics (Vcc =5V +10%, TA=0~ 707, Notes 1, 15)

The GMM7641000CT/TG writes data only in early write cycle (twes 3 twes(min)).
Delayed write cycle is not available because of 1/0 common.

Read, Write and Refresh Cycle (Common Parameters)

GMM7641000 GMM7641000
Symbeol Parameter LTTGE - LLTGT Unit | Note
Min Max Min Max
tre Random Read or Write Cycle Time 110 - 130 - ns
tre RAS Precharge Time 40 - 50 - ns
tee CAS Precharge Time 10 - 10 - ns
tras RAS Puise Width 60 | 10000 | 70 | 10000 | ns
teas CAS Pulse Width 15 | 10000 | 18 | 10000 | ms
tasr Row Address Setup Time S - 3 - ns
trRaH Row Address Hold Time 0o - 10 - ns
tasc Column Address Setup Time 0 - 0 - ns
tean Column Address Hold Time 10 - 15 - ns
teep | RAS to CAS Delay Time 20 40 20 | a5 | ns | 9
trap RAS to Column Address Delay Time 15 25 15 30 ns 10
trsH RAS Hold Time 20 - 23 - ns
tosn CAS Hold Time 60 - 70 - ns
tere CAS to RAS Precharge Time 10 - 10 - ns
toon OE to Dix Delay Time 20 - 23 - ns
tozo OF Delay Time from Dix 0 - 0 - ns
tozc CAS Set-up Time from D 0 - 0 - ns
tr TransitionTime (Rise and Fall) 3 50 3 50 ns 8
tREF Refresh Period - 16 - 16 ms
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LG Semicon GMM7641000CT/TG
Read Cycle
GMM7641000 GMM7641000
Symbol Parameter LI LUTCT Unit | Note
Min Max Min Max

trac Access Time from RAS - 60 - 70 ns 2.3
teac Access Time from EZ—/E - 20 - 25 s 3,4
tans Access Time from Column Address - 35 - 40 ns 3.5
toac Access Time from aﬁ - 20 - 23 ns 3
tres Read Command Setup Time 0 - 0 - ns

{ReH Read Command Hold Time to CAS 0 - 0 - ns 6
trry Read Command Hold Time to RAS 0 - 0 - ns 6
traL Column Address to RAS Lead Time 35 - 40 - ns

torF Output Buffer Turn-off Time - 20 - 20 ns 7

Write Cycle
GMM?7641000 GMM7641000
Symbol Parameter (ICs LIEGT Unit | Note
Min Max Min Max

twes Write Command Setup Time 0 - 0 - ns 3
twen Write Command Hold Time 10 - 15 - ns

twe Write Command Pulse Width 10 - 10 - ns

tRwL Write Command to RAS Lead Time 20 - 23 - ns

tewr Write Command to CAS Lead Time 15 - 18 - ns

tos Data-in Setup Time 15 - 18 - ns 12
tou Data-in Hold Time 20 - 20 - ns 12
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LG Semicon GMM7641060CT/TG

Refresh Cycle

GMM7641000 GMM7641000
Symbol Parameter CITGe LITGT Unit | Note
Min Max Min Max
tesr CAS Set-up Time 10 10
(CAS-before-RAS Refresh Cycle) i - 15
teur CAS Hold Time 10 10
(CAS-before-RAS Refresh Cycle) ) ) ns
teec | RAS Precharge to CAS Hold Time 0 - 0 - ns
Fast Page Mode Cycle
GMM7641000 GMM7641000
Symbol Parameter CIAG6 CUIG Unit | Note
Min Max Min Max
tec Fast Page Mode Cycle Time 40 - 45 - ns
trasp Fast Page Mode RAS Pulse Width - 100,000 - 100,000 ns 13
tace Access Time from CAS Precharge - 40 - 45 ns 14
triuce | RAS Hold Time from CAS Precharge 40 - 45 ns
toRwe Fas‘t Page Moc!e Read-Modify- 85 i 9% R ns
Write Cycle Time
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LG Semicon GMM7641000CT/TG

Notes:

1. AC measurements assume tr = Sns.

2. Assumes that trep < tren(max) and trap < trap(max). If tep 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 100pF.
4. Assumes that trep >> trep(max) and trap < trab(max).

5. Assumes that treo < trep{max) and trap > tran(max).

6.Either trcw or trra must be satisfied for a read cycles.

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

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

9.Operation with the treo(max) limit insures that trac(max) can be met, treo{max) is specified as a
reference point only, if trco is greater than the specified trep(max) limit, then access time is
controlled exclusively by tcac.

10.Operation with the tran(max) limit insures that trac(max) can be met, tran(max) is specified as a
reference point only, if tran is greater than the specified trap(mmax) limit, then access time is
controlled exclusively by taa.

11.twes is 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.

12. These parameters are referenced to CAS leading edge in early write cycles.
13.trasp is defines RAS pulse width in Fast Page Mode cycles.
14. Access time is determined by the longer of taa or tcac or tace.

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

Timing Waveforms : Please refer to attached Timing Waveform-11
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LG Semicon

GMM7641000CT/TG

Package Dimension
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NOTE : 1. Tolerances on all dimensions + 5 (0.127) unless otherwise specified.
2. Thickness includes Plating and/or Metallization.

” S0¢1.27)
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