@ GoldStar

GOLDSTAR ELECTRON CO, LTD.

GM71C256A
262,144 WORDSx 1 BIT
CMOS DYNAMIC RAM

Description

The GM71C256A is the new generation dynamic
RAM organized 262,144 x 1 Bit. GM71C256A has
realized higher density, higher performance and
various functions by utilizing advanced CMOS
process technology. The GM71C256A offers Fast
Page Mode as a high speed access mode. Mul-
tiplexed address inputs permit the GM71C256A
to be packaged in a standard 16 pin DIP. The
package size provides high system bit densities
and is compatible with widely available automat-
ed testing and insertion equipment. System orient-
ed features include single power supply of 5V +
10% tolerance, direct interfacing capability with
high performance logic families such as Schottky
TTL.

Pin Configuration

16 DIP
_ABE ~/ 16| Vss
DINIZ @CTS
WE |3 14 | Doyt
RAS| 4 13| A6
AO|5 12| A3
A2|6 11| A4
Al 7 10| A5
Vee| 8 9 |A7

Features

® 262,144 x 1 Bit Organization

® Fast Page Mode Capability

* Single Power Supply

¢ Fast Access Time & Cycle Time  (Unit: ns)

trac tcac | trc | tec
GM71C256A-70 70 15 | 130 | 50
GM71C256A-80 80 20 | 145 55
GM71C256A-10 100 25 | 175 60

® Low Power
Active: 385/330/275 mW (MAX)
Standby: 16.5 mW (CMOS level: MAX])

® RAS Only Refresh, CAS before RAS Refresh,
Hidden Refresh Capability

¢ All inputs and output TTL Compatible

® 256 Refresh Cycles/4 ms
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GoldStar GM71C256A
Pin Description
Pin Function Pin Function
A0~ A8 Address Inputs Dmv Data Input
RAS Row Address Strobe Dour Data Output
CAS Column Address Strobe Vce Power (+5V)
‘WE Write Enable Vss Ground
Ordering Information
Type No. Access Time Package
GM71C256A-70 70ns 300 Mil
GM71C256A-80 80ns 16 Pin
GM71C256A-10 100ns Plastic DIP

Absolute Maximum Ratings*

Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 °C
Tstc Storage Temperature (Plastic) -55~125 °C
Vin/Vout Voltage on any Pin Relative to Vss -1.0~7.0 v
Vce Voltage on Vcc 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

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 4.5 5.0 5.5 \%
Vi Input High Voltage 2.4 — 6.5 v
Vi Input Low Voltage -1.0 — 0.8 \'A
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GoldStar GM71C256A
DC Electrical Characteristics: (Vcc=5V +10%, Ta=0~70°C)
Symbol Parameter Min | Max | Unit | Note
Vou Output Level 2.4 Vce \'%
Output ""H"’ Level Voltage (Iour= -5mA)
VoL Output Level 0 0.4 v
Output "L" Level Voltage {Iour=4.2mA)
Icci Operating Current 70ns — 70
Average Power Supply Operating Currex}t 80ns | — 60 mA 1,2
(RAS, CAS, Address Cycling: trc=trc min)
100ns — 50
Iccz Standby Current (TTL)
Power Supply Standby Current — 3.5 | mA
(RAS, CAS=V, Dour=High-Z)
Iccs RAS Only Refresh Current 70ns | — 70
Average Power Supply Current 80ns | — 60 mA 2
RAS Only Refresh Mode
(RAS Cycling, CAS =V, trc=trc min) 100ns — 50
Icca Fast Page Mode Current 70ns | — 45
Average Power Supply Current N mA 1,3
Fast Page Mode 80ns 40
(RAS =V, CAS Address Cycling: tpc=tpc min) 100ns | — 35
Iccs Standby Current (CMOS)
Power Supply Standby Current — 3| mA
(RAS CAS=Vcc-90.2V, Doyr=High-Z)
Iccs CAS before RAS Refresh Current 70ns | — 70
(tr=trc min) sons | — | 60| ™A
100ns — 50
Iccr Standby Current RAS=Vy
CAS=V1 — 4 | mA 1
Dour=Enable
Iy Input Leakage Current -10 10 | pA
Any Input (0V<VIN<6.5V)
Io Output Leakage Current -10 10 | pA
(Dour is Disabled, 0V<Vour<6.5V)

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=Vp

3. Address can be changed once or less while CAS=Vmu

Capacitance (Vcc=5V + 10%, Ta=25°C)

Symbol Parameter Min Max Unit Note
Cn Input Capacitance (Address, Din ) — 4 pF 1
Cr2 Input Capacitance (Clocks) — 5 pF 1
Co Data Capacitance (Dour) — 6 pF 1,2

Note 1. Capacitance is sampled and not 100% tested.
2. CAS=Viy to disable Dour.
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GM71C256A

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

Symbol P " GM?71C256A-70 GM71C256A-80 GM71C256A-10 Unit | Not
ymbo arameter Min Max Min Max Min Max m ote
trc Random Read or Write 130 - 145 — 175 — ns
Cycle Time

trp RAS Precharge Time 50 — 55 — 65 — ns

tRAS RAS Pulse Width 70 | 75,000 | 80 | 75,000 | 100 | 75,000 | ns

tCASR) CAS Pulse Width 15 | 75,000 20 | 75,000 25 | 75,000 ns
in Read Cycle

tcasw) | CAS Pulse Width 20 | — 25 | — 30 | — ns
in Write Cycle

tasR Row Address Set-up Time 0 — 0 — 0 — ns

trRAH Row Address Hold Time 15 — 15 — 15 — ns

tasc Column Address Set-up 0 — 0 — 0 - ns
Time

tcan Column Address Hold 15 — 15 — 20 — ns
Time

treD RAS to CAS Delay Time 25 55 25 60 25 75 ns

trRAD RAS to Column Address 20 35 20 40 20 55 ns 9
Delay Time

trsr) | RAS Hold Time 15 — 20 — 25 — ns
(Read Cycle)

trsuw) | RAS Hold Time 25 - 25 - 30 - ns
(Write Cycle)

tAR Column Address Hold 55 — 60 — 70 — ns
Time from RAS

tcsH CAS Hold Time 70 — 80 — 100 — ns

tcrp CAS to RAS Precharge 15 — 15 — 15 - ns
Time

tr Transition Time 3 25 3 25 3 25 ns 7
(Rise and Fall)

tREF Refresh Period — 4 - 4 — 4 ms
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Read Cycle
Svmbol P ¢ GM71C256A-70 GM71C256A-80 GM71C256A-10 Unit | N
ymbo. arameter Min Max Min Max Min Max mt ote
traC Access Time from RAS — 70 - 80 — 100 ns 2.3
tcac Access Time from CAS — 15 —_ 20 — 25 ns 3,4
taa Access Time from Column — 35 — 40 — 45 ns 3,5
Address .
trcs Read Command Set-up 0 — 0 — 0 — ns
Time
tRCH Read Command Hold Time 5 — 5 — 5 — ns
to CAS
tRRH Read Command Hold Time 5 — 5 — 5 — ns
to RAS
tRAL Column Address to RAS 35 — 40 —_ 45 — ns
Lead Time
torr Output Buffer Turn-off 0 15 0 20 0 25 ns 6
Delay Time

Write Cycle

GM?71C256A-70 GM71C256A-80 GM71C256A-10 .
Symbol Parameter Unit | Note
Min Max Min Max Min Max
twcs Write Command Set-up 0 - 0 — 0 — ns 10
Time
twcH Write Command Hold 15 — 15 — 20 — ns
Time
twcr Write Command Hold 55 - 60 — 70 — ns
Time from RAS
twp Write Command Pulse 15 — 15 — 20 — ns
Width
tRWL Write Command to RAS 20 — 25 —_ 30 — ns
Lead Time
tcwL Write Command to CAS 20 - 25 — 30 — ns
Lead Time
tDs Data-in Set-up Time 0 — 0 — 0 — ns 11
tpH Data-in Hold Time 15 — 15 — 20 — ns 11
tDHR Data-in Hold Time 55 — 60 — 70 — ns
Referenced to RAS
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GM71C256A

Read-Modify-Write Cycle

GM71C256A-70 | GM71C256A-80 | GM71C256A-10
Symbol Parameter Unit | Note
Min Max | Min Max | Min Max
trRwC Read-Write Cycle Time 155 — 175 — 210 — ns
tRRW Read-Modify-Write Cycle 95 — 110 — 135 — ns
RAS Pulse Width
tawp | RAS to WE Delay Time 70 | — 80 | — | 100 | — ns 10
tcwp CAS to WE Delay Time 15 — 20 — 25 — ns 10
taAwD Column Address to WE 35 — 40 — 45 — ns 10
Delay Time
Refresh Cycle
GM71C256A-70 | GM71C256A-80 | GM71C256A-10 .
Symbol Parameter - - B Unit | Note
Min Max | Min Max | Min Max
tcsr CAS Set-up Time 10 - 10 - 10 — ns
(CAS-before-RAS Refresh Cycle)
tcur | CAS Hold Time ' 20 — 25 - 30 - ns
‘ (CAS-before-RAS Refresh Cycle)
trpC RAS Precharge to CAS Hold Time | 0 — 0 — 0 — ns
Fast Page Mode Cycle
GM71C256A-70 | GM71C256A-80 | GM71C256A-10 .
Symbol Parameter Unit | Note
Min [ Max | Min | Max | Min | Max
tpc Fast Page Mode Cycle 50 — 55 — 60 — ns
Time
tcp | Fast Page Mode CAS Precharge 15 - 15 - 20 - ns
Time
trRASC Fast Page Mode RAS Pulse — |75,000f — [75,000f — |[75,000| ns 12
_ Width ‘
tacp Access Time from CAS Precharge | — 45 - 50 - 55 ns 13
Fast Page Mode Read-Modify-Write Cycle
“Svmbol P ¢ GM71C256A-70 | GM71C256A-80 | GM71C256A-10 Unit | N
T
ymbo aramete Min | Max | Min | Max | Min | Max nit ote
tecM Fast Page Mode Read-Modify- 75 — 85 — 95 — ns
Write Cycle Time
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Notes :

1.
2.

[&2 IS I )

10.

11.

12.
13.
14.

AC measurements assume tt = 5ns.
Assumes that trcp<trcp(max) and trap<trap(max). If trcp 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 100pF.

. Assumes that trcp > trcp(max) and trap < trap(max).

. Assumes that tRcp < trcp{max) and trap = trap(max).

. torr{max) defines the time at which the output achieves the open circuit condition and is not referenced

to output voltage levels.

. Vig(min) and Vi (max) are reference levels for measuring timing of input signals. Also transition times are

measured between Vig and ViL.

. Operation with the trcp(max) limit insures that trac(max) can be met. trep(max) is specified as a refer-

ence point only: if trcp is greater than the specified trcp(max) limit, then access time is controlled exclu-
sively by tcac.

. Operation with the trap(max) limit insures that trac{max) can be met. trap(max) is specified as a refer-

ence point only: if trap is greater than the specified trap(max) limit, then access time is controlled exclu-
sively by taa.

twcs, tcwp and trwp, tawp are not restrictive operating parameters. They are included in the data sheet
as electrical characteristics only : if twcs > 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 trwp > trwp(min), tcwp >
tcwp(min) and tawp > 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.

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.

trasc defines RAS pulse width in Fast Page Mode cycles.

Access time is determined by the longer of taa or tcac or tacp.

An injtial pause of 200 us 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

tre N
tRAS trp
RAS SL 7 \
tcsH | tcrp
treD tRSH
tr—» |e——o teas
oS \ /1
N T
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tRaAH tcan
4 \
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_ tAR tRE
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FIGURE 1. READ CYCLE

m Don’t Care
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trRC
trAs trp
RAS N
N 7
tcsH tcrp
tRCD tRSH
t tcas
T—» j—
JE— N A
CAS N Z
tasr tRAD tRWL
tewL
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7 SRR RN
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|
%

Dout OPEN

m Don’t Care

FIGURE 2. EARLY WRITE CYCLE
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tRwc
tRAS AP
N
RAS \( 7 \
T g tRSH il
\ - tcas
CAS x‘ P
tAR 1 towL
' tRAD tcan D tRWL
tAsR tRAH tasc {RAL
N\ N WV \V,
oress O o W = X
towp
tRes <11 tawp
tRwWD twp
I A \
7 K \_
tps toH
A
Din v VALID INPUT7 ‘A“"A""“z”““‘
tcac
tAn tOFF|
tRaC
Dour OPEN - VALID OUTPUT
N
tcLz —+

KOM Don't Care

FIGURE 3. READ-MODIFY-WRITE CYCLE
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trasc tRP
™ A ~ J - )
RAS S Z \
N 7
r tcsH tpc tRSH tcRp
tRCD tcas tcp tcas tcp CAS
— ' " Y .
CAS \ } N Y N
| tRAD 7 N7 N
il I DR tasc || |tha
tcAH tasc| | tcaH tasc
tcaH
ADDRESS ROW COLUMN COLUM COLUMN
~—7 7
taR
tres | | tRRH
trcs tres | I
tRCH—* |-7 tRCH —* [+t
WE F f
/ tcac tcac tcac
tAn t tAa l taa
tRAC tace tacp F
RAC torFF, torF tor
Dout VALID } L VALID SE_ VALID
X OUTPUTY —‘OUTPUT7 OUTPUT
toLz —» — toLz — torz

X X| Don't Care

FIGURE 4. FAST PAGE MODE READ CYCLE
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tRASC | trp
RAS N
RAS
\ / N
tosH tpc tRSH
trRCD tcas tcp tcas tcp tcas | tcrp
&, N/ N \
Sl
AR ! - tRAL
tasr | | traH
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tRAD twe
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Dout

m Don’t Care

FIGURE FAST PAGE MODE WRITE CYCLE
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tRAsC L lmp
RAS K A ]
K 7 \_
tr tcsH trcm tRWL
trRcD tcp tcrP
tcas tcas
-— A [ } l
CAS 12
tasr |
tasc
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tAwp ! towL i
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/ R
WE
trcs tcwp
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IN L INPUT
tcac
T
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m Don’t Care

FIGURE FAST PAGE MODE READ-MODIFY-WRITE CYCLE
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tRAS tRP

RS \ / N
trRPC tcrp

tcrp H

= T L

AWNVVVVY\ 7 VAVAVAVAVAVAVAVAVAVAVAVAVAVATAVAVAVAVA'AYAVAVAY
rooness SN RN

OPEN
Dour

FIGURE 7. RAS-ONLY-REFRESH CYCLE

trRC

tRP tRas ) tRp

= /| w Ik y \_

tcHR

B W

m Don’t Care

FIGURE 8. CAS BEFORE RAS REFRESH CYCLE
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_ tRC
tRAS l tRP tRAS l | trpP
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RAS S N\
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X SII9990

tcLz
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FIGURE 9. HIDDEN REFRESH CYCLE (READ)
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tRe tRC

tRAS ‘ tRp tRAS | tRp

— '—\ N
RAS N _7' \ \j \_
= /TR JZL A

ADDRESS

OPEN

Dour

FIGURE 10. HIDDEN REFRESH CYCLE (WRITE)
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i —_—ﬂ} zz—-—:.

tcsr tevm | | fepT tRsH
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\
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— A \
WE tcLz
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Dout I VALID OUTPUT

m Don’t Care

FIGURE 11. CAS-BEFORE-RAS REFRESH COUNTER CHECK CYCLE (READ)
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| trP
AAS /
k_ A
| tcsm tchR | | tepT tRSH tcrp
tcas
CAS
£
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tcan |
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ADDRESS COLUMN
| towL
|
twes tweH
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X Z
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toH

D,

z

V V VVV V VVV V VVAAN/
"’ 0‘.’ ‘0"“ “:‘:"'1 VALID INPUT ..’ "”.“’0“‘0‘

OPEN
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FIGURE 12. CAS-BEFORE-RAS REFRESH COUNTER CHECK CYCLE (WRITE)
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Package Dimensions

16 DIP
N I e s Y |
2
=
# S
N
0
&
o
L
X
0.008(0.20)MIN

N N N N A N Oy A |
|‘————— 0.905(22.99)MA ———l

0.100(2.54) —~{
BS%O( )

0.015(0.35)MIN
0.023(0.58)MAX

0.200(5.08)MAX

0.100(2.54)MIN

0.055(1.65)MAX

Unit: inches (mm)

0~15°

ti 0.300(7.62) —4‘

S
0.00802MIN

0.014(0.36)MAX
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