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Description

The GM7ICI1000B/BL is the new generation
dynamic RAM organized 1,048,576 x 1 bit
GM71C1000B/BL hss realized higher density, higher
performance and various functions by utilizing
advanced CMOS process technology. The
GM71CI000B/BL to be packaged in s standard 18
pin DIP, 20 pin SOJ and ZIP. 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
wterfacing capability with high performance logic
families such as Schottky TTL.

Pin Configuration
18 DIP

(Top View)

Features

* 1,048,576 Words x 1 Bit Organization
» Fast Page Mode Capability

» Single Power Supply (5V % 10%)

* Fast Access Time & Cycle Time

(Unit: ns)

trac { tcac | tme tec

GM7ICI000B/BL-60 | 60 20 120 40

GM7ICI000B/BL-70{ 70 20 130 50

GM7iC1000B/BL-80 | 80 25 160 35

20 (26) SOJ

(Top View)

* Low Power
Active : 495/440/385mW (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/54ms (L-series)

+ Battery Back Up Operation (L-series)
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Pin Description

Pin Function Pin Function
AQ-A9 Address Inputs D Dats Input

RAS Row Address Strobe Vee Power (+5V)

CAS Column Address Strobe Vs Ground

WE Read/Write Enable TF" Test Function

Dowr Data Output NC No Connection

Note *1. TF pin can be connected with any line or unconnected provided the voltage level of TF pin must be kept
lower than Vec+ 0.5V.

Ordering Information

Type No. Access Time Package
GM71C1000B/BL-60 50ns 300 Mil
GMT7IC1000B/BL-70 70ns 18 Pin
GM71C1000B/BL-80 70ns Plastic DIP
GM71C1G00BI/BLI-60 60ns 300 Mil
GMT7ICI000BI/BLI-70 70ms 20 {26) Pin
GMT7ICIG00B)/BLI-80 70ms Plastic SOJ
GMT7ICI1000BZ/BLZ-60 60ns 400 Mil
GMTI1C1000BZ/BLZ-70 700s 20 Pin
GM7T1C1600BZ/BLZ~80 7018 Plastic ZIP

Absolute Maximum Ratings*

Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 T
Tsra Storage Temperature (Plastic) -55 ~ 125 T
Vm/Vour Voltage on any Pin Relative to Vse -16~70 \Y
Veo Voltage on Vec Relative to Vae -16~70 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~ 707C)

Symbol Parameter Min Typ Max Unit
Voo Supply Voltage 4.5 50 5.5 v
Vi Input High Voltage 24 - 6.5 v
Vo Input Low Voltage -1.0 - 08 \Y
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DC Electrical Characteristics (Vcc=5V+10%, Ta=0~707C)

Symbol Parameter Min | Max|{ Unit| Note
Vou Output Level
Output “H” Level Voltage (lour= -5aA) 24 | Ve I ¥
Vo Output Level o 04 v
Output “L"” Level Vokage (Toutr= 4,20A) -
Ical Opersting Current 60ns - 90
Averege Power Supply Operating Current
(RAS, CAS, Address Cyoling: tre = tre min) Joms | - | 80 | =A | 12
80ns - 0
locz Standby Current (TTL)
Power Supply Standby Current - 2 NA
(RAS, CAS= Vi, Dour = High-Z)
lea RAS-Only Refresh Current 60ns | - 90
Average Power Supply Current
RAS-Only Refresh Mode Tns| - | 80 | m | 2
(RAS Cyeling, CAS = Vi, txc = tho min) sons | - | so
Tecs Fast Page Mode Current 60ns - 80
Average Power Supply Current
Fnstrl:sage Mode i 7008 - 70 »A 1,3
(RAS = Vi, CAS, Address Cycling: tre = tro min) 80ns - 50
Iocs Standby Current (CMOS) - 1 =i
Power Supply Standby Current
{RAS, CAS 2 Vce-0.2V) - 200 A 5
Iecs CAS-before-RAS Refresh Current 60ns - 20
{trc = themin)
Tons - 70 A
80ns - 60
Iccr Battery Baok Up Current
(Standby with CBR Refresh) — . 300 | sa | 43
{th¢=125us, tRAS < Tus, WE=Vny, CAS=VL, OE, Address and D=VIK orViL, ’
Dour=High-Z)
lToos Standby Current RAS = Vm
CAS =V - s »A 1
Dour = Enable
Iw Input Leakage Cumrent
Any Input (0V S Ve <7V 1010 | sA
Toqwy Qutput Leakage Current 10 10 A
{Dour i Disabled, 0V < Vour<7Vv) b

Note: 1. Iec depends on output load condition when the device is selected. Ioo(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 CAS = Vi
4. L Series,

3. tmas{max) = 148 is applied to refresh of battery back up.
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Capacitance (Vcc=5V+£10%, Ta=25C)

Symbol Parameter Min Max Unit Note
Cu Input Capacitance (Address, Do) - 5 o o 1
Co Input Capagcitance {Clocks) - 7 F 1
Co Output Capacitance (Dour) - 7 v 3 1,2

Note: 1. Capacitance measured with Boonton Meter or effective capacitance measy ring method.
2. CAS = Voo disable Dour.

AC Characteristics(Vee = 5V 110%, Ta=0~70°C, Notes 1, 14)

Test Conditions
Input rise and fall times: Sns Qutput load : 2 TTL gate + Ct. (100¢F)
Input, output timing reference levels: 0.8V, 2.4V (Including scope and jig)

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

GM?1CI000 | GMT7ICISN | GM7ICL000
Symbol Parameter B/EL 50 B/BL 70 B/BL 50 Unit | Note

Min | Max | Min | Max | Min | Max

tre Random Read or Write Cycle Time 120] - {13| - |60 - Bs

tre RAS Precharge Time so|l - | so| - | 0] - | s

tras RAS Pulse Width 60 [16000| 70 [10.000| 80 |10.000| s

feas CAS Pulse Width 20 {10000] 20 J10000] 25 |10000| s

tasr Row Address Set-up Time 8] - o] - o] - os

traxt Row Address Hold Time 19| - | - 12| - oS

tasc Column Address Set-up Time ol - ol - o - s

tcan Column Address Hold Time 15§ - 15] - 26| -

trep RAS to CAS Delay Time 20{ 40 | 20| 50 [ 22| 55 | ns 8

trap RAS to Column Address Delay Time 15| 30 | 15§ 35| 17| 40 9

trsk RAS Hold Time 20F - | 20| - { 25| - | ms

tes CAS Hold Time 60| - | 70| - | sof - o8

tcre CAS to RAS Precharge Time 0| - { 1] - | 10] -

t gf: ;1‘;“;-;;?; 3l so| 3so| 3[s0| ne | 7

trREF Refresh Period - 3 - B - 8 ms

Refresh Period (L-Series) - &4 - 64 - 64 ms
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Read Cycle
GMTICISN | GMTICION0 | GMIICI00
Symbel Parameter BBL¢0 BAL 70 B/BL 59 Unit | Note
Min | Max | Min | Max| Min | Max
trac Access Time from RAS - 60 - TC - 80 ns 2,3
feac Access Time from CAS - 20 - 20 - 25 ns 3,4
Taa Access Time from Address - 30 - 35 - 40 -3 3,5
tres Read Command Setup Time 0| - ol - ol - ns
tren Read Command Hold Time to CAS 0 - 0 - 0 - ns
trau Read Command Hold Time to RAS 10 - 10 - 10 - ns
fraL Column Address to RAS Lead Time 30 - 35 - 40 - ns
forr Output Buffer Turn-off Time 01 2 0] 20 0] 20 6
Write Cycle
GMT7IC1000 | GMTIC1000 | GMIIC1000
Symbol Parameter BAEL S0 BBL:70 BEL 50 Unit | Note
Min | Max | Min | Max| Min | Max
twes Write Command Setup Time 0 - 0 - g - ns 10
twer Write Command Hold Time 15 - 15 - 20 -
twe Write Command Pulse Width 10 - 1¢ - 15 -
trw, Write Command to RAS Lead Time 20 - 20 - 25 - B
tewe Write Command to CAS Lead Time 20 - [20] - |25 - | ms
tos Dats-in Setup Time o] - 0 - 0 - ns 11
ton Data-in Hold Time 15 - 15 - 20 - 08 11
Read- Modify-Write Cycle
GM7IC1060 | GMTIC1000 | GM71C1000
Symbol Parameter B/EL-60 RBL 70 R/BL £0 Unit | Note
Min | Max | Min | Max| Min | Max
trwe Read-Modify-Write Cycle Time 145 - 155 - 190 - s
trwo RAS to WE Delay Time go| - | 701 -} 80| - | ms 10
fcwn CAS to WE Delay Time 200 - | 201 - | 25| - ns 10
tawn Column Address 1o WE Delay Time 30| -1 35| -} 40| - oS 10
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Refresh Cycle

GM71C1000 | GM7IC1000 | GM71C1000
Symbol Parameter B/BL 60 B/BL70 B30 Unit | Note
Min [ Max | Min | Max | Min | Max
tosr CAS Set-up Time
(CAS-before-RAS Refresh Cycle) -yl -fw] - s
{cur CAS Hold Time
(CAS-before-RAS Refresh Cycle) Bl- B -1200 -4
trec RAS Precharge to CAS Hold Time w| -1w| -jwo}] -
Fast Page Mode Cycle
GMT1C1000 | GMTIC1000 | GM7IC1000
Symbol Parameter VL0 B/BL-7¢ B/BL.§0 Unit | Note
Min | Max| Min | Max| Min [ Max
tec Fast Page Mode Cycle Time 45 -1 s56] - | ss - ns
tcr Fast Page Mode CAS Precharge Time 10 - | - 10 - fis
Trasc Fast Page Mode RAS Pulse Width - Jwoooe] - |isgooe| - |wosee | mns 12
tace Access Time from CAS Precharge -{40) - | 45| - | 50 ms 13
tauce RAS Hold Time from CAS Precharge 40 - | 45 - | 50 - ns
Fast Page Mode Read-Modify-Write Cycle
GMTIC1000 | GM71C1000 | GM7IC1000
Symbol Parameter B/BL-5 REL0 B/BL30 Unit | Note
Min | Max | Min | Max] Min | Mxx
trom '1;“?::3Page Mode Read-Modify-Write Cycle w0 - Fas] - 1as] -
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Notes:

1.
2.

(= Y T T

10.

1.

12.
13.
14.

AC Measurements assume tt= Sns,

Assumes that trep = tren(max) and trap=<tran{max). If trcp or trap is greater than the maximum
recommended value shown in this table, trac exceeds the value shown,

. Measured with & load circuit equivalent to 2TTL loads and 1007F.
. Assumes that trep Z trep(max) and tran < tran{imax).
. Assumes that trep Strep(max) and trap 2= tran{max),

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

referenced to output voltage levels.

- Vis(max) and Vi(max) are reference levels for measuring timing of input signals. Also,

fransition times are measured between Vm and V.

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

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

. Operation with the trap(max) limit insures that trac{max) can be met, tran(mex) is specified as 2

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

twes, trw, towp, tawp and fcrw are not restrictive operating parameters. They are included in the
data sheet as electrical characteristics only if twes 2 twes(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 = trwo(min), tewp=tewn(min), tawp =tawn(min) and tcew > tcrw(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 referenced to CAS leading edge in early write cycles and to WE leading
edge in 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 10018 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, 8 minimum of eitht CAS-before-RAS refresh cycles is required.
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Timing Waveforms

trc
) tras tre
- T [ "
RAS
%‘_ ’Z \*
< {csu fore
trep trsy
tT tCAS
o X 7
. traD traL
traH
ADDRESS ROW
— 0' '0000
taa
rac torr

A
Dour Dour

FIGURE 1. READ CYCLE

B 4026757 [0O04BLS TAS MM




@LG Semicon. Co., LTD.
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Package Dimension Unit: Inches (mm)
G157
18 DIP
T T T T T
o ’g ]
2 g
gz 5
=¥ 3
Qi [
- 0.868(22.06) MIN .
0.883(22.46) MAX 0.008(0:02) MIN
0.014(0.36) MAX
0.020(05)MIN _
0.040(1 O1) MAX
T o1406.56 M
§ | 0200(508)MAX
f [
I 0.045(1.15) MIN L0.1002.54) MIN_

2080J

1
i
]
]
n;
]
]
]
1
]

0.015(0.38) MIN
0.023(0.58) MAX

0.025(0.633 MIN

0.039(1.00) MAX
—

D

295(7.49) MIN
0.305(7.75) MAX

0.330(8.38) MIN
0.340(8.64) MAX

OOooToOo OO0

0.008(0.20)

( )
-f_ 0.260(6.60) MIN f
0.275(6.99) MAX

0.085(216) MIN |
0.661(16.80) MIN 0.10%(2.61) MAX

0.669(17.00) MAX
0.1283.25) MIN
0.143(3.76) MAX
0.050(1.2 l‘_ , 0-026(0.66) MIN
TYP 0.035(0.91) MAX
0.015(0.38) MIN
0.021(0. 53) MAX
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Package Dimension

20ZIP

1.002(25.46) MIN
1.014(25.76) MAX

4

0.327(3.31) MIN

0.343(8.T1) MAX.

l—

0.015(0.38) MIN N l. _.! ||0.050!I.2Z!
G.023(0.58 MAX TYP
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Unif: inches {mm)

0.104(2.65) MIM
0.12003.05) MAX

0.364(525)MIN |

|'+ 0.392(996)MAX | {

/

0.088(2.24) MIN
0.112{2.84) MAX






