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GoldStar T-46-23-17
GM71C4256A/AL
262,144 WORDS x4 BIT
CMOS DYNAMIC RAM
Description Features

The GM71C4256A/AL is the new generation dy-
namic RAM organized 262,144 x4 Bit. GM71C-
4256 A/AL has realized higher density, higher per-
formance and various functions by utilizing ad-
vanced CMOS process technology. The GM71C-
4256A/AL offers Fast Page Mode as a high speed
access mode. Multiplexed address inputs permit
the GM71C4256A/AL to be packaged in a stan-
dard 20 pin DIP, SOJ and ZIP. The package size
provides high system bit densities and is compat-
ible with widely available automated testing and
insertion equipment. System oriented features in-
clude single power supply of 5V + 10% tolerance,
direct interfacing capability with high perfor-
mance logic families such as Schottky TTL.

Pin Configuration

® 262,144 x4 Bit Organization
e Fast Page Mode Capability
* Single Power Supply

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

trac | tcac| tre| tec
GM71C4256A/AL-60 60 20§ 120 | 45
GM71C4256A/AL-70 70 20130} 50
GM71C4256A/AL-80 80 25]160| 55
GM71C4256A/AL-10 | 100 25(190| 55

* Low Power
Active: 495/440/385/330mW [MAX|
Standby: 11mW (CMOS level: MAX)
- 1.1mW (L-series} .
e RAS Only Refresh, CAS before RAS Refresh,
Hidden Refresh Capability
e All inputs and outputs TTL Compatible
¢ 512 Refresh Cycles/8ms
e 512 Refresh Cycles/64ms (L-series)
e Battery Back Up Operation (L-series)
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Pin Description
Pin Function Pin Function
A0~ A8 Address Inputs HO~1/04 Data Input, Output
RAS Row Address Strobe Vee +5V Supply
CAS Column Address Strobe Vss Ground
WE Write Enable NC No Connection
OE Output Enable
Ordering Information
Type No. Access Time Package
GM71C4256A/AL-60 60ns 300 Mil
GM71C4256A/AL-70 70ns 20 Pin
GM71C4256A/AL-80 80ns Plastic DIP
GM71C4256A/AL-10 100ns
GM71C4256AS]/ALS]-60 60ns 300 Mil
GM71C4256AS]/ALS]-70 70ns 20 (26} Pin
GM71C4256A8]/ALS]-80 80ns Plastic SOJ
GM71C4256AS5]/ALS]-10 100ns
GM71C4256AZ/ALZ-60 60ns 400 Mil
GM71C4256AZ/ALZ-70 70ns 20 Pin
GM71C4256AZ/ALZ-80 80ns Plastic ZIP
GM71C4256AZ/ALZ-10 100ns
Absolute Maximum Ratings*
Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 °C
Tstc Storage Temperature (plastic) -55~125 °C
Viv/Vour Voltage on any Pin Relative to Vss -1.0~7.0 \"
Yo Voltage on Voc Relative to Vss -1.0~7.0 \'
Iout Short Circuit Output Current 50 mA
Pp Power Dissipation 1.0 w

*Note: Operation at or above Absolute Maximum Ratings can adversely affect device reliability.

Recommended Operating Conditions [TA=0 ~ 70°C)

Symbol Parameter Min Typ Max Unit
Ve Supply Voltage 4.5 5.0 5.5 v
Vin Input High Voltage 2.4 - 6.5 \'
Vi Input Low Voltage (I/O Pin) -1.0 - 0.8 \%
Vi Input Low Voltage (Others) -2.0 — 0.8 v
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DC Electrical Characteristics: (Voc=5V +10%, Ta=0~ 70°C)
Symbol Parameter Min | Max | Unit | Note
Vou Qutput Level 2.4 Vce Vv
Output '"H" Level Voltage (lout= —5mA}
VoL Output Level 0 0.4 \'/
Output “’L"" Level Voltage {lour=4.2mA)
Icc Operating Current 60ns - 90
Average Power Supply Operating Current 70ns | — 80 | mA 1,2
(RAS, CAS, Address Cycling: trc=trc min) 80ns | — 70
100ns - 60
Iccz Standby Current (TTL)
Power Supply Standby Current - 2| mA
(RAS, CAS=V)
Iccs RAS Only Refresh Current 60ns | — 90
Average Power Supply Current 70ns | — 80 | mA 2
RAS Only Refresh Mode 80ns | — 70
(RAS Cycling, CAS=Vm, trc=trc min) 100ns | — 60
Iccs Fast Page Mode Current 60ns | — 80
Average Power Supply Current 70ns | — 70 | mA 1,3
Fast Page Mode 80ns | — 60
(RAS=Vi, CAS Cycling: trc=tpc min) 100ns — 50
Iccs Standby Current (CMOS) — 1| mA
Power Supply Standby Current
(RAS, CAS=Vcc-0.2V) - 200 | pA 4
Iccs | CAS before RAS Refresh Current 60ns | — 80
{trc=trC min) 70ns — 70 | mA
80ns — 70
100ns — 60
Icez Battery Back Up Current
Average Power Supply Current, Battery Back Up Mode
{CAS=CAS before RAS Cycling or 0.2V, OE=Vcc-0.2V, — 300 | uA 4,5
WE=Vcc-0.2V or 0.2V, A0~ A8=Vcc-0.2V or 0.2V,
VO1~4=Vcc-0.2V, 0.2V or Open: tgc=125us)
Iccs Standby Current RAS= Vi
CAS=ViL — 5| mA 1
Dour=Enable
InLy Input Leakage Current
Any Input {0V <VINSTV] -10 10 | pA
All Other Pins Not Under Test=0V
Iow) Output Leakage Current _
(Dour is Disabled, 0V <Vour<7V) 10 10 | wA
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=VH
4, L Series
5. tras(max}=1ps is applied to refresh of battery back up.
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Capacitance (Vcc=5V + 10%, Ta=25°C)
Symbol Parameter Min Max Unit Note
Cn Input Capacitance (AG~ A8) - 5 pF 1
Cr Input Capacitance (RAS, CAS, WE, OF) - 7 pF 1
Cro Data Input/Data Qutput — 10 pF 1,2

*Note 1. Capacitance is sampled and not 100% tested.
2. CAS=Vy to disable Doyr.

AC Characteristics (Vcc=5V £10%, Ta=0 ~ 70°C, Note 1,14)
Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)

GM71C4236A/AL-60 | GM71C4256A/AL-70 | GM71C4256A/AL-80 | GMTIC4256A/AL-10 .
Symbol Parameter Unit |Note
Min | Max | Min | Max | Min | Max | Min | Max
tre Random Read or Write 120 — 130 - 160 - 190 — ns
Cycle Time
trp RAS Precharge Time 50 — 50 — 70 — 80| — ns
trAS RAS Puise Width 60 {10,000( 70 (10,000 80 |10,000] 100 10,000} ns
tcas CAS Pulse Width 20 110,000 20 {10,000| 25 10,000 25 |10,000{ ns
tasr Row Address Set-up Time 0 - 0 — 0 — 0 — ns
tRAH Row Address Hold Time 10 - 10 — 12 — 15 — ns
tasc Column Address Set-up 0 — 0 — 0 — 0 — ns
Time
tcar Column Address Hold 15 — 15 - 20 — 20 —_ ns
Time
tkeco | RAS to CAS Delay Time 20| 4 | 20| 50 | 22| 55 | 25| 75 | mns
trRAD RAS to Column Address 15 30 15 35 17 40 20 55 ns 9
Delay Time
trsu | RAS Hold Time 20| — 201 — 25| — 25| — ns
tcsu | CAS Hold Time 60 — 70 — 80| — |100]| — ns
tcrp CAS to RAS Precharge 10 — 10 — 10 — 10 — ns
Time
topp OE to Dy Delay Time 20 — 20 — 20 — 25 — ns
tpzo OE Delay Time from Dy — — — 0 - ns
tpzc CAS Delay Time from Dy - - — - ns
tt Transition Time 3 50 50 50 3 50 ns 7
(Rise and Fall)
¢ Refresh Period — 8 — 8 — 8 - 8 ms
REF
Refresh Period (L-Series) — | 64 — 1] 64 — | 64 — | 64 ms
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Read Cycle
GM71C4256A/AL60 | GMT1C4256A/AL-70 | GM71C4256A/A1-80 | GM71CA256ATAL-10 .
Symbol Parameter Unit | Note
Min | Max | Min | Max | Min | Max | Min | Max
trac Access Time from RAS — 60 — 70 — 80 —_— 100 ns 2.3
tcac Access Time from CAS - 20 — |- 20 - 25 — 25 ns 3.4
taa Access Time from — 30 — 35 — 40 — 45 ns 35
Column Address
toac | Access Time from OE — | 20 — ] 20 - | 25 — | 251 ns
trRes Read Command Set-up 0 — 0 - o] — 0 — ns
Time
trCH Read Command Hold 0 — 0 - 0 — 0 — ns
Time to CAS
tRRH Read Command Hold - | 10 —_ 10 — 10 —_ i0 — ns
Time to RAS
tRAL Column Address to RAS 30 - 35 — 40 - 45 — ns
Lead Time
tops1 | Output Buffer Turn-off — 20 - 20 — 20 — 25 | ns 6
Delay Time
toFF2 Output Buffer Turrﬁff — 20 — 20 - 20 — 25 ns 6
Delay Time from OE
tcop | CAS to Div Delay Time 20| — | 20| -2 | —| 25 — | ns
Write Cycle
GM71CA256A/AL-60 | GM71C4256A/AL70 | GM71C4256A/AL-80 | GM71C4256A/AL-10 .
Symbol Parameter Unit [ Note
Min | Max | Min | Max | Min | Max | Min | Max
twcs | Write Command Set-up 0 — 0 - 0 — 0 - ns 10
Time
tweCH Write Command Hold 15 — 15 — 20 — 20 — ns
Time
twe Write Command Pulse 10 — 10 — 15 — 15 — ns
Width
tRWL Write Command to RAS 20 — 20 — 25 - 25 — ns
Lead Time
tcwL Write Command to CAS 20 — 20 — 25 — 25 — ns
Lead Time
tps Data-in Set-up Time 0] — 0 - 0 — (0] - ns 11
tpH Data-in Hold Time 15 — 15 — 20 — 20 — ns 11
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Read-Modify-Write Cycle
IGM71C4256A/AL-60{GM71C4256A/AL-70 M71C4256A/AL-80|GM71C4256A/AL-10
Symbol Parameter Unit|Note
: Min | Max | Min | Max | Min | Max | Min Max

trwe | Read-Write Cycle Time 170 [ — (180 ) — 220 — |255 | — ns

trwp | RAS to WE Delay Time 85| — | 95| — |110| — |135| — | ns | 10

tcwp | CAS to WE Delay Time 45| — ) 45| — | 5] — | 60| — | ns | 10

tawp | Column Address to WE Delay 55 - 60 — 70 — 80 — ns 10

Time
torn | OE Hold Time from WE 20 — | 20 — [ 25| — | 25| — | ns

Refresh Cycle

M71C4256A/AL-60/GMTLCA256A/AL-70[GMT1C4256 A/AL-80 GM71C4256A/AL-10 .
Symbol Parameter Unit|Note
Min | Max | Min | Max | Min | Max | Min | Max

tcsk | CAS Set-up Time 10 — 10 — 10 — 10 — | ns
(CAS-before-RAS Refresh Cycle)

tchr | CAS Hold Time

(CAS-before-RAS Refresh Cycley | 1° | — | 18 | — [ 20 | — | 20 | — | ns
trec | RAS Precharge to CAS Hold 10 - 10 — 10 — 10 - ns
Time

Fast Page Mode Cycle

M71C42564/AL-60GM71C42564/AL-T0JGMT1C4 2564/ AL 80|GM7 1 C4Z56A/AL- 10 .
Symbol Parameter - - - UnitNote
Min | Max | Min | Max | Min | Max | Min | Max
tpc Fast Page Mode Cycle Time 45 — 50 — 55 - 55 — ns
tep Fast Page Mode CAS Precharge 10 — 10 - 10 - 10 ~— | ns
Time
trasc | Fast Page Mode RAS Pulse — |100,000f — |100,0000 — |100,000 — 100,000 ns 12
Width
tacp | Access Time from CAS Precharge| — 40 — 45 — 50 — 50 { ns | 13
trHce | RAS Hold Time from CAS 40 - 45 — 50 — 50 — ns
Precharge

Fast Page Mode Read-Modify-Write Cycle

(GM71C4256A/AL-60[GM71C4256A/AL 70 GM71C4256AIAL-80IGM7IC4256AML-10

Symbol Parameter Unit/Note
Min | Max | Min | Max | Min | Max | Min | Max
tpcm | Fast Page Mode Read-Modify- 95 — 100 — 110 — 115 - ns
Write Cycle Time
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Notes :

1. AC measurements assume tt = 5ns.

2 Assumes that trcp < trcpimax) and traD < trap(max]. If trcp or traD 15 greater than the maximum recom-

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

Measured with a load circuit equivalent to 2 TTL loads and 100pF.

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

. Assumes that tpep < trep(max) and trap 2 traD({max}.

. torr |max| defines the time at which the output achieves the open circuit condition and is not referenced
to output voltage levels.

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

8. Operation with the tgcp[max) limit insures that trac(max) can be met. trcpfmax] is specified as a refer-
ence point only: if trep is greater than the specified trcpimax) limit, then access time is controlled exclu-
sively by tcac-

9. Operation with the trap(max] limit insures that trac(max) can be met. trap(max) is specified as a refer-
ence point only: if tgap is greater than the specified trap(max) limit, then access time is controlled exclu-
sively by taa.

10. twcs, tRwp. tcwp and tawp are not restrictive operating parameters. They are included in the data sheet
as electrical characteristics only : if twcs 2 twcs(min], the cycle is an early write cycle and the data out
pin will remain open circuit{high impedance) throughout the entire cycle : if thwp = trwp{min), tcwp 2
tcwp(min) and tawp 2 tawp|min), the cycle is a read-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.

11. These parameters are referenced to CAS leading edge in early write cycles and to WE leading edge in delayed
write or Read-Modify-Write cycles.

12. trasc 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 100 ps is required after power up followed by a minimum of eight initialization cycles
{any combination of cycles containing RAS S 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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FIGURE 1. READ CYCLE
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FIGURE 3. DELAYED WRITE CYCLE



http://elcodis.com/parts/6444446/GM71C4256AZ-80.html

GOLDSTAR TECHNOLOGY INC/ 47E D W 4028757 0003u25 T EMGST

GQoldStar GM71C4256A/AL
T1-46-23-17
RWC
AP
s \
3 £ N_
ICRP
LN P
1RCD _
CAS \
N ]
tRAD
tASR | tASC
tRAH | tcam
ADDRESS ROW _( COLUMN
ACS |« - o
tcwd tRwL
IAWD
we
— \ ."V \/ V.V "V \\/\/\/
G » N OO
ICAC 1OH
tRAC -—
| 1pzc '0$
High-Z ] VALID CAN AN YV VAN
on g B RN
. OYJATL;?JTF\.PY
oac [ —14 OEH
- 1 tOFF2 A
20| toDD ‘

R

AKX

* m Don't care
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FIGURE 5. FAST PAGE MODE READ CYCLE



http://elcodis.com/parts/6444446/GM71C4256AZ-80.html

GOLDSTAR TECHNOLOGY INC/ 47E D WM 4028757 0003u2? 3 EMGST

GoldStar GM71C4256A/AL
T-46-23_17
IRASC tRP
%
\ 72' \_
tCSH tPC tRSH
tRCD tCaS cp ICAS | tcP 1CAS ICRP

300K R
Dou]' High-Z

OE; Don't care

*
bl m Don't care
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FIGURE 7. FAST PAGE MODE DELAYED WRITE CYCLE
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FIGURE 12. HIDDEN REFRESH CYCLE (WRITE)
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GoldStar GM71C4256A/AL,

Package Dimensions
Unit: inches (mm)
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