PRODUCT SPECIFICATION

GM71C256

256K X 1 BIT
CMOS DYNAMIC RAM

Description
The GM71C256 is a high speed dynamic RAM or-

ganized 262,144x1 Bit. The GM71C256 utilizes
Goldstar's silicon Gate process technology as well as
advanced circuit techniques to provide wide operat-
ing margins, both internally and to the system user.
The GM71C256 offers Fast Page Mode which ailows
high speed random access memory cells within the
same row. Multiplexed address inputs permit the
GM71C256 to be packaged in a standard 16 pin DIP.
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 8V *10%
tolerance, direct interfacing capability with high per-
formance logic families such as Schottky TTL. The
GM71C256 is ideal for high speed, high performance
systems such as mainfraim, minicomputer, graphics,

PC and high performance p-processor systems.

Features

©262,144x1 Bit organization

eFast access time and cycle time : 80/100/120
ns(Max)

eSingle Power Supply of 5V *10% with a built-in
Veg generator

e Performance Range

GM71C256(ns)
PARAMETER 801 101 12
trac | RAS Access Time 80 | 100 | 120
taa | Column Address Access Time | 40| 45| 55
tcac | TAG Access Time 20| 25| 30
trc | Cycle Time 145 | 175 | 205
trc | Fast Page Mode Cycle Time 55| 60| 70

Pin Configuration
16 Plastic DIP

Ag [ ~ 16 [ Jvgg
DINE2 15 ___]a;
we [ 14 Loy
ras L 4 13 [ JAg
Ag C]s 12 [ Ja,
A, s 1n [ Ja,
A, O 10 [ JAag
Vee [ & 2 :JAT

e Low Power

#330mW MAX. Operating (GM71C256-80)

247mW MAX. Operating (GM71C256-12)

¢ 16.5mW MAX. Standby

e Read-Modify-Write, RAS-onty refresh, CAS Before
RAS Refresh and Fast Page Mode Capability

e All input and output TTL compatible

256 refresh cycles/4ms

e Industry standard 16 pin Plastic DIP.
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GM71C256

Pin Description

AD ~ A8 Address Inputs

RAS Row Address Strobe
CAS Column Address Strobe
WE Write Enable

Din Data Input

Dout Data Output

Vec + 5V Supply

Vss OV Supply

Ordering Information

Type NO. Access Time PKG
GM71C256-80 80 ns 300 MIL
GM71C256-10 100 ns 16 PIN
GM71C256-12 120 ns PLASTIC DIP

Recommended Operating Conditions

(TA S CCI0TOC) ooeeeeeoeeeeeeeeesmeseeee s
VCC  Supply Voltage LLASTISSY
VIH InputHigh Voltage 247 65V
VIL Input Low Voltage -1.0 7 0.8V

0°Cto +70°C

-1.0V to 7.0V
-1.0Vio +7.0V

Power Dissipation

Note : Operation at or above Absolute Maximurn Ratings can adversely
affect device reliability.
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GM71C256

DC Electrical Characteristics : (Vcc = 5V +10%, Ta = 0 ~ 70°C)

SYMBOL PARAMETER MIN | MAX | UNIT INOTES
Vor Output Level 24 _
Output "H" Level Voltage (lour = -5mA) v
VoL Output Level _ 0.4 \
Output "L" Level Voltage (lout = 4.2mA)
lcct Operating Current 80 60
Average Power Supply Operating Current 100 - 50 mA 3,4
(RAS, CAS, Address Cycling: trc =trc MIN) 20 45
lccz Standby Current (TTL)
Power Supply Standby Current - 35 mA
(RAS=CAS = Vi)
leca RAS Only Refresh Current 80 60
Average Power Supply Current i A
RAS Only Mode 100 S0 | mA L3
(RAS Cycling, CAS = Vi : tac =trc MIN) 120 45
lcca Fast Page Mode Current 80 40
Average Power Supply Current 100 N 35 mA 3,4
Fast Page Mode 156
(RAS = Vi, CAS Cycling: trc=tpc MIN) 30
lccs Standby Current (CMOS)
Power Supply Standby Gurrent - 3 mA
(RAS =CAS =Vcc-0.2V)
lcce TAS before RAS Refresh Current 80 40
10 35 mA
12 30
lccy Standby Current RAS = Viy 80 4
CAS = VL 10 4 mA
Dout = Enable 12 4
hy Input Leakage Current
Any Input (OV < ViN < 6.5V, -10 10 HA
All other Pins Not Under Test = 0V)
low Output Leakage Current -10 10 pA

(Dour is Disabled, OV < Vout < 6.5V)

Capacitance (Vcc = 5V +10%,f = 1MHz, Ta = 0 ~ 70°C)

SYMBOL PARAMETER MIN MAX UNIT
Cly input Capacitance (AO - A8) - 4 pF
Clz Input Capacitance (RAS, CAS, WRITE) - 5 pF
Co Output Capacitance (Dout) - 6 pF

* Note : Capacitance is sampled and not 100% tested.
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GM71C256

Electrical

(Vcc=5V+10%, TaA=0 ~ 70°C) (Note 5, 6, 7)

Characteristics And Recommended AC Operating Conditions

GM71C256-80 GM71C256-10 GM71C256-12
SYMBOL PARAMETER T T A N T W] UNIT NOTES
tRC Random Read/Write Cycle Time 145 - 175 - 205 - ns
tRMW Read-Modify-Write Cycle Time 178 - 210 - 245 - ns
tec Fast Page Mode Cycle Time 55 - 60 - 70 - ns
tPAMW Fast Page Mode Read-Modity-Write 85 - 95 - 110 - ns
Cycle Time
tRAC Access Time from RAS - 80 - 100 - 120 ns 8, 13
tcac Access Time from CAS - 20 - 25 - 30| ns 8,13
tan Access Time from Column Address - 40 - 45 - 55 ns 8, 14
tcpa Access Time from CAS Precharge - 50 - 55 - 65| ns 8, 14
toFF Qutput Buffer Turn-off Delay 0 20 0 25 0 30} ns 9
tr Transition Time (Rise and Fali) 3 25 3 25 3 25| ns 7
trp RAS Precharge Time 55 - 65 - 75 - ns
tRas RAGS Pulse Width 80 | 75000 100 | 75000 120 75000| ns
trsH(R) RAG Hold Time (Read Cycle) 20 - 25 - 30 - ns
trsnW) | RAS Hold Time (Write Cycle) 25 - 30 - 35 - ns
tcsH CAS Hold Time 80 - 100 - 120 - ns
tcas(R) TAS Pulse width in Read Cycle 20 | 75000 25| 75000 30 { 75000 ns
tcas(W) CAS Pulse Width in Write Cycle 25 - 30 - 35 - ns
trcD RAS to CTAS Delay Time 25 60 25 75 30 90| ns 13
tRAD RAS to Column Address 20 40 20 55 25 65| ns 14
Delay Time
tcRP CAS to BRAS Precharge Time 15 - 15 - 20 - ns
tcp CAS Precharge Time 15 - 20 - 25 - ns
tasm Row Address Set-Up Time 0 - 0 - 0 - ns
traH Row Address Hold Time 15 - 15 - 20 - ns
tasc Column Address Set-Up Time 0 - 0 - 0 - ns
tcaH Column Address Hold Time 15 - 20 - 25 - ns
tRAL Column Address to RAS Lead Time 40 - 45 - 55 - ns
trcs Read Command Set-Up Time 0 - 0 - 0 - ns 10
tRcH Read Command Hold Time to TAS 5 - 5 - 5 - ns 10
tRRH Read Command Hold Time 5 5 - 5 - ns 10
Referenced to RAS
taR Column Address Hold Time from 60 - 70 - 80 - ns
RAS
twcr Write Commend Hold Time from 60 - 70 - 80 - ns
RAS
toHR Data in Hold Time Referenced to 60 - 70 - 80 - ns
RAS
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GM71C256

(Vcc =5V +10%, Ta=0 ~ 70°C) Unit : nS (Note 5, 6, 7)

GM71C256-80 GM71C256-10 GM71C256-12
SYMBOU PARAMETER MiN T MAX TMIN T MAX | MIN | MAX UNIT [NOTES
twoH Write Command Hold Time 15 - 20 - 25 - ns
twe Write Command Pulse Width 15 - 20 - 25 - ns
trwL write Command to BAS Lead Time 25 - 30 - 35 - ns
towL Write Command to TAS Lead Time] 25 - 30 - 35 - ns
tos Data Set-Up Time 0 - 0 - 0 - ns 11
toH Data Hold Time 15 - 20 - 25 - ns 11
tREF Refresh Period (256 cycle) - 4 - 4 - 4 ms
twcs Write Command Set-Up Time 0 - 0] - 0 - ns 12
tcwo CAS to Write Delay Time 20 - 25 - 30 - ns 12
trRwD RAS to Write Delay Time (RMW) 80 - 100 - 120 - ns 12
tawo Column Address to Write Delay 40 - 45 - 55 - ns 12
trrc RAS to GAS Precharge Time 0] - 0 - 0 - ns
tcsh Set Up Time 10 - 10 - 10 - ns
% Refresh
tcHR Hold Time 25 - 30 - 40 - ns
AS Before RAS Refresh
tcoo TAS to Diy Delay Time 20 - 25 - 30 - ns
tRRW Read-Modify-Write Cycle 110 - 135 - 160 - ns
RAS Pulse width
Notes

1. Stresses greater than those listed under "Absolute Maximum Ratings' may cause permanent damage
to the device.
. All Voltage are refrenced to VSS

ICC1, ICC4 depend on output loading. Specified values are obtained with the output open.

2
3. ICC1, ICC3a, ICC4 depend on cycle rate.
4
5

. An initial pause of 200LLS is required after power-up followed by & cycles before proper device
(ve Y 8 RAS

operation is achieved.
8. AC measurements assume {T="5nS.

7. VIH (min) and VIL (max) are referenced levels for measuring timing of input signals. Also transition

times are required between VIH and VL.
8. Measured with a load equivalent to 2 TTL loads and 100pF.

9. 1OFF (max) and tOEZ (max) defines the time at which the output achieves the open circuit condition

and is not refrenced to output voltage ievels.

10. Either tRCH or tRRH must be satisfied for a read cycle.

11. These parameters are referenced 1o CAS leading edge in early write cycles and to WRITE leading edge in read-modify-write cycles.

12. 1 WCS, tRWD, 1CWD and tAWD are not restrictive operating parameters. They are included the data sheet as electrical characteristics only.
It twCSs = tWCS(min) the cycle is early write cycle and data out pin will remain open cireuit (high impedance) through the entire cycle: if
tRWD = tRWD{min), tCWD = tcwWD(min) and tAWD > tAWDI(min) the cycle is a read-write cycle and data out will contain data read from

the selected cell: If neither or the above sets of conditions is satisfied, the condition of the data out (at access time} is indeterminate.

13. Operation within the tRCD(max) limit insures that tRAC(max) can be met. IRCDImax) is specified as a referenced point only: IFtRCD is
greater than the specified tRCD{max) limit, then access time is controlled by tCAC.

14. Operation within the tRAD(max} limit insures that tRAC(max) can be met. tRAD(max) is specified as a referenced point only: 1RAD is
greater than the specified tRAD(max} limit, then access time is controlled by tAA,
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GM71C256

Timing Waveforms

tac
tﬂP
RAS Vih — e thas N \
Vo =
tosm
t
tean taco il L
Vi = teas
CAS |, cad
L
tAR
tFIAI} tRAL
tASR tRAH tASC tCA\H
Vi —
AOD to A8 ROW COLUMN
Vg =
tacw
tRCS tRRH
—
==== Vs T QOO0
WRIE v — QOO teac
tAA
$CLZ
trac tore
V i,
Dour M OPEN VALID DATA
Voo —

Figure 2 Read Cycle
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GM71C256

tHC
tn .
_ Vi — y I tars ol
AAS v N
1 m—
taco -~ tosn
terp tosn tere
— VIH - tCAC.
CA v 7
||
?AR
tHAL
tCAH
COLUMN
tCVVL
‘WGH
hla ORI RS
0
SOOOBOEORARLO0
(RWL
tW(:ﬂ
tDH
(VP S——— EE— I—
00000000000000000"‘000'."
N v, el

OPEN

Figure 3 Write Cycle
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GM71C256

tawe
) tro
. ] r
Vi —
tash
tore trep Lo terp
Viy o= toas N |
CAS ViL — m ¥ j
Yosn .
tan towe
tRAD tFiAL
‘ASR tFU\H tAS(_‘, t.CAH
Vin— - R KRR RN X
O v — o o ORI
'AWD
tFiWD

tCWD
VIH — AAANNANNANVAAAARAAAN "".'.v‘v‘v‘v.v‘v'"v.v.v ."'.'."'.""v.‘.-
— 2000000000 0000000 QOO
WRITE SOOI . At ettt}

[* »
tos t

VIH— WANANANVVIANAARAANAAANMNNMNANNY VIV ERTIAIIY '.'.'.'.'.'.‘vvv.v.v
LOOO X AOCONNOO00OOCOOX00 00.000000‘0'0’.““..0.0.0’
P v, — XSO XX

teac >

tan tore
r tFU\C .
VoH =—
Dout OPEN VALID DATA
Vou—
ters J o

Figure 4. Read-Write Cycle
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GM71C256

CAS

AO-A8

WRITE

DOUT

RP

Vi — —i&l‘ tras »l
Vi —
tesm toe trsn
tomp taco " tep N
Vig — teas - teas
Vi — |
tn L. taaL
[+
tasr taan 'Asc toan 'Asc ‘ tcm tASC tc.\H
Vig —
ROW cOoL CcOL coL
Vi —
1
taan tach B tran |
thes | " tacs thck | thes tack
V i
— \/ ToFaAVLY
" 0;0.0; XA
Vi — OO XX teac toac toac
tAA tAA o tAA
il |
" tﬁ‘\C tcPA\ ‘CPA
Voypy =
OH VALID VALID
DATA DATA
Vor— !
torz torr > tez | torr _ﬁ

Figure 5. Fast Page Mode Read Cycle
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GM71C256

RP

— Yy — L taas =
RAS
VlL -
teg tasH
torp i freo sle fors )| ter tee
Vig — tcas toas
CAS
Vg —
t tRAL
< AR > tasc tesc
tasn tean tasc ‘ tean ‘ toan Toan
Vi =
AOD—A8 ROW CoL coL CcOL
ViL o=
tRAD
cvcr i t t twcn
WCS WCH WCS
twes ‘twcn d
v i ; twp N te
IH == R R I RAT I AN R IR A FRK
—_— OO0 00 hils VOOOUOOVOOOOOO00
WRITE 400040044 ¢ ¢ ¢ [
vio— (OO XX
tos ton tos ton tos e L ton
Vige— y
DFN v VALID DATA VALID DATA VALID DATA
L —
toun
>
Von —
Dour OPEN
VoL —

Figure 6. Fast Page Mode Write Cycle (Early Write)
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GM71C256

'HF
— Vig— tras
RAS I‘ of
ViL —
tesn ¢
PAWC
VIH -
CAS Vi —
Vi —
AO—-A8
Vi —
VlH_ AANNAANNS
NEITE \) 4
WRITE , o 0’0’0 000
L — ’A’A’A’A"’A’A’A
™ -
lﬁWD
t ton
fod | o | [ o] ) Lot tos | oot
vV, o -
D. " VALID VALID VALID
N v DATA DATA DATA
1L
‘CLZ ' ‘CLZ t(:LZ
tCAC tCAC LCAC
. tan tan Lan
tRAC N " tr:m\ tcm
Vi —
OH VALID VALID VALID
Dour DATA DATA DATA
oL
torr tore torr

Figure 7. Fast Page Mode Read-Write Cycle
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GM71C256

ViH —

Vi —

Vi —
AO-A7

L —

ASR

tCHP

RP

RPC

tRAH

ROW

B Von =—
ouT
oL ——

OPEN

Figure 8. RAS Only Refresh Cycle

tRC

tRAS

1

CHR

RP

QOFF

OPEN

Figure 9. CAS Before RAS Refresh Cycle
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GM71C256

—_— Viy—
RAS
ViL—
—_ Vi o
CAS
Vg —
Vin =
AO—A8
ViL
—— Vig =
WRITE
Vi
Vou =
Dour
oL~

tnc
tgp
L teas taas
tore teen P tash torn
trao traL
tasn tran tasc tean
ROW COLUMN
RCS I teapan
tCAC
tAA
L tore
VALID DATA
tez
——

Figure 10. Hidden Refresh Cycle (Read)

81



GM71C256

tRC
e
Vi =—— taas 1 1 tras ) /_—
RAS
VIL -
tCRF tPCD J‘ tﬂSH
R Vig— Youm N
CAS I* >
vV, —
tAH
tRAD N tRI\L
tASH tF!AH tASC tC.AH
Vin— AT e IO S S CEOTOVY
S
AO-RE RROSRAXRXKRXNCOCRNK
‘WCﬁ
tRWL
twes L
— VR e RN R X
00
WRTE e — | .ofééc!ééééo?ofofé QORI
tos ton
V., —
Dy, " VALID DATA
Vig— f
tDHH
Vou =
D, OPEN
ouT VOL -

Figure 11. Hidden Refresh Cycle (Write)
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GM71C256

[ tars tre
- t
RAS =
toas
CAS
tCAH
Vi —
AO—AB COLUMN
VIL — )
toac
Read Cycle a
tAA ‘OFF
Vou —
Dout v OPEN VALID DATA
oL N ! N
1 tacs Lz term
I
= Vi OO O
\/
WRITE VIL — ‘A‘A"‘A'A‘A‘A'A“‘A‘A'A‘A"’A"’A A"‘A’A’A‘
tF!CH
Write Cycle |
Von=—
Dour v OPEN
oL o
tCVVL
lWCS tWCH
WRITE
tDS tDH
VALID DATA
1
tCAC
Yoz torr
Vou— =
Dour OPEN VALID DATA
oL t
22 tCWL
tawp ~ tawe
—— LOCOOOOOOOOOCK
WRITE )
V) — \ OCRERRRKRR
towo
Vip—
Dy V. — VALID DATA
iL
tDS tBH

Figure 12. CAS Before RAS Refresh Counter Test Cycle
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