_@ LG semicon. Co., LTD.

Description

The GM71C4260D/DL is the new generation
dynamic RAM organized 262,144 x 16 bit.
GM71C4260D/DL has realized higher density, higher
performance and various functions by utilizing
advanced CMOS process technology. The
GM71C4260D/DL offers Fast Page Mode as a high
speed access mode. Multiplexed address inputs
permit the GM71C4260D/DL to be packaged in
standard 400 mil 40 pin plastic SOJ, and standard 400
mil 40 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 single
power supply of 5V 10% tolerance, direct
interfacing capability with high performance logic
families such as Schottky TTL.
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Features

* 262,144 Words x 16 Bit Organization
« Fast Page Mode Capability

» Single Power Supply (5V £ 10%)

* Fast Access Time & Cycle Time

(Unit: ns)
trac | tcac | tre trc
GM71C4260D/DL-60 60 15 104 45
GM71C4260D/DL-70 70 18 124 50
GM71C4260D/DL-80 80 20 144 55

* Low Power
Active : 715/660/605 mW(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/128ms (L-series)
* Battery Back Up Operation (L-series)
* 2 CAS byte Control
¢ Self-Refresh Operation (GM71CS4260D/DL)
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Pin Description

Pin Function Pin Function
A0-A8 Address Inputs WE Read/Write Enable
A0-A8 Refresh Address Inputs OE Output Enable

1/00-1/015 Data-In/Out Voc Power (+5V)

RAS Row Address Strobe Vss Ground

UCAS, LCAS Column Address Strobe NC No Connection
Ordering Information
Type No. Access Time Package

GM71C4260D-/DLJ-60 60ns 400 Mil

GM71C4260D-/DLI-70 70us 40 Pin

GM71C4260D-/DLI-80 80ns Plastic SOJ

400 Mil

GM71C4260D-/DLT-60 60ns 40 (44) Pin

GM71C4260D-/DLT-70 70ns Plastic TSOP 1
GM?71C$4260D-/DLI-60 60ns 400 Mil
GM71CS84260D-/DLI-70 70 40 Pin
GM71CS84260D-/DLI-80 801s Plastic SOJ
GM71C84260D-/DLT-60 60ns 280( x;lpin
GM71CS4260D-/DLT-70 70ms Plastc TSOPII
GM71CS4260D-/DLT-80 800s (Normal Type)
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Absolute Maximum Ratings*

Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 T
Tsre Storage Temperature (Plastic) -55~125 T
V/Vour Voltage on any Pin Relative to Vss -1.0~7.0 v
Ve Voltage on Vcc Relative to Vss -10~7.0 v
Tour Short Circuit Output Current 50 mA
Po Power Dissipation 1.0 w
*Note: Operation at or above Absolute Maximum Ratings can adversely affect device reliability.
Recommended DC Operating Conditions* (Ta=0~70C)
Symbol Parameter Min Typ Max Unit
Vec Supply Voltage 45 50 55 \'
Vi Input High Voltage 24 - 6.5 v
Vo Input Low Voltage -1.0 - 0.8 v
*Note: All voltage reffered to Vss
Truth Table
RAS | ILCAS | TCAS | WE OE /00-1/07 | VO$-1/015 Operation
H H H H H High-Z High-Z Standby
L H b | H H High-Z High-Z Refresh
L L H H L Dour High-Z Lower Byte Read
L H L H L High-Z Dour Upper Byte Read
L L L H L Dour Dour Word Read
L L H L H Doy Don't Care Lower Byte Write
L H L L H Don't Care Dmv Upper Byte Write
L L L L H D D Word Write
L L L H H High-Z High-Z
HtoL L H - - High-Z High-Z CBR Refresh
HtoL H L - - High-Z High-Z or
HtoL L L - - High-Z High-Z Self Refresh
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DC Electrical Characteristics (Vcc=5V+10%, Ta=0~707C)

Symbol Parameter Min | Max | Unit | Note
Vou OQutput Level
Output "H" Level Voltage (lour = -2uA) 24 | Vec | V
Vou Output Level 0 0.4 v
Output "L" Level Voltage (Iour= 2mA) )
Iear Operating Current 60ms | - 130
Average Power Supply Operfning Current ) 2008 | - 120 oA 12
(RAS, LCAS or UCAS Cyoling: trc = trcmin) ?
80ns . 110
Iocz Standby Current (TTL)
Power Supply Standby Current - 2 A
(RAS, LCAS, UCAS = Vm, Dour = High-Z)
— 60ns - 0
Iecs RAS-Only Refresh Current 13
Average Power Supply Current 70ns | - 120 xA 2
(trc = trcmin) 0ms i 110
Ico Fast Page modc current Gons | - 130
Average Power Supply Current 0ns § - 120 A 1,3
(tire = tHpc min)
80ns | - 110
Icos Standby Current (CMOS) - 1 XA 4
Power Supply Standby Current
(RAS, LCAS, UCAS, WE, OE =Vec-0.2V, Dour=High-Z) - 200 pA 4,5
—_— —_— 60ns - 130
Iccs CAS-before-RAS Refresh Current
(trc = tro min) 70ns - 120 mA
80ns - 110
Iccr Battery Back Up Current
(Standby with CBR Refresh) BE AN EY
(Rrc=125u3, tRas S 1 us, WE, OE=Vm, LCAS, UCAS=Vr, Dour=High-Z)
Tecs Standby Current RAS = Vi
LCAS or UCAS =V1L - 5 A 1
Dour = Enable
Ieos Scif-Refresh Mode Current GM7I1C54260D | - 1| mA )
(RAS, LCAS, UCAS =0.2V, Dour=High-Z) GM71CS4260DL i 200 A
| 175) Input Leakage Current
Any Input (0V< V< 6.5V) 10 | 10 | A
Tow Output‘ Lefkage Current -10 10 A
(Dour is Disabled, 0V<Vour<6.5V)
Note: 1. Icc depends on output load condition when the device is selected. Ico(max) is specified at the

output open condition.

2. Address can be changed once or less while RAS = Vi.
3. Address can be changed once or less while LCAS and UCAS = V.
4. V2= Vec-0.2V, 05 Vo <0.2V, Address can be changed once or less while RAS=Vw.
5. L-Series.

6. Self-refresh series. (GM71CS4260D/DL))
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Capacitance (Vcc=5V110%, Ta=25C)

Symbol Parameter Min Max Unit Note
Cu Input Capacitance (Address) - 5 F 1
Cn Input Capacitance (Clocks) - 7 '3 1
Cro Output Capacitance (Data-In/Out) - 7 F 1,2
Note: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. OE= Vm to disable Dour.
AC Characteristics (Vcc =5V£10%, Ta=0~707C, Notes 1, 14, 15, 17, 18)
Test Conditions
Input rise and fall times : 2ns Output timing reference level : 0.8V, 2.0V
Input level : Vi, =0V, V;y =3.0V Output load : 1TTL gate + Cr (100pF)
Input timing reference level : 0.8V, 2.4V (Including scope and jig)

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

GMTICE)263 | GMTIC(SM263 | CMMCEMI6
Symbol Parameter e il e Unit| Note
Min |Max | Min [Max | Min | Max

trc Random Read or Write Cycle Time 110 130 - J150] - | ms
tre RAS Precharge Time 40 - 150 - 60 - ns
tce CAS Percharge Time 10 10 - 10 - | ms
tras RAS Pulse Width 60 [10.000] 70 lio000| 80 | 10.000| ns
teas CAS Pulse Width 15 20 |wo000] 20 | 10000 ns
tasr Row Address Set-up Time 0 -10 - 0 - | ms
trRAH Row Address Hold Time 10 - |10 - 10 - ns
tasc Column Address Set-up Time 0 - 10 - 0 - | ns 19
tcan Column Address Hold Time 15 15 - 15 - ns 19
trep RAS to CAS Delay Time 20 |45 |20 |50 | 20| 60 | ns | 8
traD RAS to Column Address Delay Time 15130 |15 |35 15] 40]ns]| o
trsE RAS Hold Time 15 -f20]- ]2} - |mns
tesu CAS Hold Time 60 | -J70 |- |8]| - |us
tere CAS to RAS Precharge Time s | -1s -1 -] 2
toep OE to D Delay Time 151 - ]2 |- ]2] - |s| 25
tozo OE Delay Time from Dm 0 - 0 - 0 - ns
tozc CAS Setup Time from D ot -Jo|-}1o] - |ms
tr (TRIT::;:‘;“;;I"I’; 3 |sof3 [so] 3] sof|ms] 7
trREF Refresh Period - 8 - 8 - 8 ms

Refresh Period (L-Series) - 128 | - 128 - 128 | ms
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Read Cycle
Rl -l 4
Symbol Parameter Min |Max | Min Intes | ¥im ias Unit | Note
trac Access Time from RAS - 60 - 70 - |8 s | 2,3
tcac Access Time from CAS - 15 - 20 - 120 ns [3,4,13
taa Access Time from Address - 130 - 135 ] - |40 | ns 3,513
toac Access Time from OE - 15| -]20) - (2] =] 3
tres Read Command Setup Time 0 - 0 - 0] - ns | 19
tron Read Command Hold Time to CAS O l-]o}-]0o]-1] o]
treut Read Command Hold Time to RAS ol-1o}]-}]o]-] ]| 16
traL Column Address to RAS Lead Time 30 - [35] - [40]|-] ns
tcLz CASto Output in Low-Z 0 - 0 - 0| - ns
ton Output Data Hold Time 5 - 5 - 51 - ns
toro Output Data Hold Time from OE 5 - S - 5 - ns
torr Output Buffer Turn-off Time 0] 15 0 ]2 0120 ns 6
toez Output Buffer Tumn-off Time from OF 0] 15 0 ]20] 0 20| ms 6
tcop CAS to Dy Delay Time 15| - 20| - ]201-] as| 25
tonr Output Data Hold Time from RAS 5 - 5 - 5 - ns
tor Output Buffer Tum-off Time from RAS 0115 0 |15 ] 0 |15 ]| ns 6
twez Output Buffer Tumn-off Time from VV—]:Z. 0115 0115 O |15 ] nms 6
twep WE to Dwv Delay Time 5] -12]-]2]-]ms
troD RAS to D Delay Time s -2 - 2]-] s
Write Cycle
GMTIC(S)4260 |GMTIC(S)4260 | GMTIC(S) 4260
Symbol Parameter pore L = Unit | Note
Min [Max | Min |Max| Min| Max
twes Write Command Setup Time of-]|o]- 0| - ns {10, 19
twen Write Command Hold Time 15 | - 15 ] - 15 - os | 19
twr Write Command Pulse Width 0|-j110]-1(10]- ns
trRwL Write Command to RAS Lead Time 15| -]12}] -q121] - ns
tow Write Command to CAS Lead Time 15| -2 ]-|2]- || 21
tos Data-in Setup Time 0| - 0] - 0] - s 11,21
tou Data-in Hold Time 5] -1 -1]115}- ns | 11,21
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Read- Modify-Write Cycle

ot o %
Symbol Parameter Unit| Note
Min { Max| Min | Max| Min |Max
trwc Read-Modify-Write Cycle Time 150 | - | 180 - J200]| - | me
trwD RAS to WE Delay Time 80| -]95] - 15| - | ns | 10
tewn CAS to WE Delay Time 35| - |45 - J 45| - | ns | 10
tawp Column Address to WE Delay Time so| - |60 | -]65]| - 10
toen | OE Hold Time from WE 151 -]12)|-120]-|ms
Refresh Cycle
CMMCE)MI60| GMTICE)G60 | OMTICENM260
Symbol Parameter poLe Unit| Note
Min |Max| Min|Max| Min | Max
CAS Setup Time
— — - 10 - 110 - ns 19
fos (CAS-before-RAS Refresh Cycle) 10
CAS Hold Time
— = . - - | s
tHR | CAS-before-RAS Refresh Cycle) 10 10 10 20
trrc RAS Precharge to CAS Hold Time w|-lw]-]w]| - 19
twre WE Setup time( CBO refresh cycle ) 10| -110 - 10l - 22
Fast Page Mode Cycle
GM7ICE)260 | GM7ICE)4260 | GMTIC(S)4260
Symbol Parameter e e 2ot Unit|Note
Min Max| Min Max | Min Max
tec Fast Page Mode Cycle Time 490 | - |45 ] - 50| - | os
trasc | Fast Page Mode RAS Pulse Width - jwoooof . fooooo | . hooooo| ns | 12
— 3,13,
tace Access Time from CAS Precharge S35 - |40 - 45| s oy
truce RAS Hold Time from CAS Precharge 35 ) - 140} - |45 - | ms
Fast Page ModeR ead-Modify-Write i 6 . 70 | - s
teew Cycle CAS Precharge to WE Delay Time 33 5 10
Fast Page Mode Read-Modify-Write } . i}
tecn Cycle Time 80 & 100 s
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Self-Refresh Mode

GM71C84260 | GMTICS4260 glhl;ucsaco
Symbol Parameter 2or e p L= Unit|Note

Min |Max | Min |Max | Min | Max

trass RAS Pulse Width (Self-Refresh) 100} - J100] - |100} - us

trps RAS Precharge Time (Self-Refresh) 1mo| - [13o] - [150] - | ns

teus CAS Hold Time (Self-Refresh) s0| - |-s0] - |-s0] - | = | 21

Notes:
1. AC Measurements assume tr= 21s.

N W

10.

11.

12.
13.
14.

. Assumes that trco <trcp(max) and trap <tran(max). If trcp or trab is greater than the maximum

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

. Measured with a load circuit equivalent to 1 TTL loads and 100fF.

. Assumes that trep 2 trep(max) and trap < tran(max).

. Assumes that trep <trep(max) and trap = tran(max).

. torF(max), torz(max), torr(max), and twez(max) define the time at which the output achieves the

open circuit condition and are 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 Vm and ViL.

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

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

. Operation with the tran(max) limit insures that trac(max) can be met, tran(mnax) 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.

twcs, trwp, tcwp, tawp and tcew are not restrictive operating parameters. They are included in the
data sheet as electrical characteristics only ; if twes 2twes(min), the cycle is an early write cycle
and thedata out pin will remain open circuit (high impedance) throughout the entire cycle; if
trwp 2 trwp(min), tewp 2 tcwn(min), tawp=tawn(min) and tcew= tcew(min), the cycle is a read
modify 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 referred to UCAS and LCAS leading edge in early write cycle and to WE
leading edge in a 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 taa or tcac or tace.

An initial pause of 100us 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 minimum of eitht CAS before RAS refresh cycles is required.
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15.

16.
17.

18.
19.

20.
21.
22.
23.

24.
25.

In delayed write or read-modlfy-wnte cycles, OF must disable output buffer prior to applying
data to the device. After RAS is reset, if tom> tcws, the /O pin will remain open circuit (high
impedance ); if toes > tcwr., invalid data will be out at each I/O.

Either trcu or tru must be satisfied for a read cycle.

When both LCAS and UCAS go low at the same time, all 16-bits data are written into the
device. LCAS and UCAS cannot be straggered within the same write/read cycles.

All the Ve and Vss pins shall be supplied with the same voltages.

tasc, tcan, tres, trew, twes, twen, tosr and trec are determined by the earlier falling edge of UCAS or
LCAS.

teee, tenr, tace and tcew are determined by the later rising edge of UCAS or LCAS.
tews, tow, tos and texs should be satisfied by both UCAS and LCAS.
tcen and tce are determined by the time that both UCAS and LCAS are high.

When output buffers are enabled once, sustain the low impedance state until valid data is
obtained. When output buffer is turned on and off within a very short time, generally it causes
large Voc/Vss line noise, which causes to degrade Vi min/Vi. max level.

Either torp or tcop most be satisfied.
Either tpzo or tozc most be satisfied.
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Notes concerning 2CAS control

Please do not seperate the UCAS/LCAS operation timing intentionally. However skew between UCA S/LCAS
are allowed under the following conditions.

1) Each of the UCAS/LCAS should satisfy the timing specifications individually.
2) Different operation mode for upper/lower byte is not allowed; such as following.

UCAS \ / Delay
LCAS / Early
\ Write

3) Closely seperated upper/lower byte control is not allowed. However when the conditon (tcp<tur) is satisfied,
fast page mode can be performed.

AN au

LCAS M
tu

L
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40(44) TSOP II

Unit: Inches (mm)

0~5° 0.016(0.40) MIN
0.024(0.60) MAX

‘1_

0.400(10.16)

0.455(11.56) MIN
0.471(11.96) MAX

‘ —_—
0.725(18.41) MIN __" 0.0047(0.120) MIN
0.741(18.81) MAX -

0.008(0.220) MAX

3
_L 0.047(1.20) MAX

0.031(0.80 0.003(0.08) MIN

) gY 0.007(0.18) MAX

0.013(0.34) MAX
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40 SOJ

1.020(25.90) MIN

1.030(26.16) MAX

_.I | 0.050(1.27) > I‘— __|
TYP 0.015(0.38) MIN

0.020(0.51) MAX

Unit: Inches (mm)

0.025(0.63) MIN I

_r

—
a3 g3 g
AEAE §
s|8 ZI2 &
Flz Flig &
3|8 ¢¥ g

AR 2
— —3
0.107(2.73) MIN
\ 0.128!3.§!1\41N
0.148(3.76) MAX
—Y
0. 0.66) MIN
0.032(0.81) MAX

| 0.380(9.65y MAX |
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