GMT7IC16163C
0 LG Semicon Co.,Ltd. GM71CS16163CL

1,048,576 WORDS x 16 BIT
CMOS DYNAMIC RAM

Description Features

The GM71C(S)16163C/CL is the new generation * 1,048,576 Words x 16 Bit Organization
dynamic RAM organized 1,048,576 x 16 bit. * Extended Data Out Mode Capability
GM71C(S)16163C/CL has realized higher density, * Single Power Supply (5V + 10%)
higher performance and various functions by utilizing  * Fast Access Time & Cycle Time (Unit: ns)
advanced CMOS process technology. The
GM71C(S)16163C/CL  offers  Extended Data ; | trac fleac fre | tuc
out(EDO) Mode as a high speed access mode. GM71C(8116163C/CL-5 | 50 | 13 | 84 20
Multplexed address inputs permit the GMT71C(8)16163C/CL-6 | 60 | 15 |104 | 25
GM71C(8)16163C/CL to be packaged in standard GMT7IC(5)16163C/CL-7 | 70 | 18 ]124 30

400 mil 42pin plastic SOJ, and standard 400mil GM71C(8)16163C/CL-8 80 ] 20 144 35
44(50)pin plastic TSOP 1I. The package size provides * Low Power

high system bit densities and is compatible with Active : 605/550/495/400mW (MAX)

widely available automated testing and insertion Standby : 11mW (MAX)

equipment_ 0.83mW (L-Series . MAX)

.

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

All inputs and outputs TTL Compatible

4096 Refresh Cycles/64ms

4096 Refresh Cycles/128ms (L-series)

Self Refresh Operation (L-version)

Battery Back Up Operation (L-series)

2 TAS byte Control

.

Pin Configuration
42 80J 44(50) TSOP 11

O
>
1

(Top View)
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Pin Description

Pin Function Pin Function
A0-All Address Inputs WE Write Enable
AQ-All Refresh Address Inputs OF Output Enable

1/00-V0O135 Data-In/Out Vee Power (+5V)

RAS Row Address Strobe Vss Ground

CTAS Column Address Strobe NC No Connection

Ordering Information

Type No. Access Time Package

GM71C(S)16163CI/ICLY -5 50ns

GM71C(8)16163CI/CLJ -6 60ns 400 Mil

GM71C(8)16163CKCLI -7 70ns 42 Pin

GM71C(S)16163CJ/CLI -8 80ns Plastic SOJ
GM71C(8)16163CT/CLT -5 50ns 400 Mil
GM71C(8)16163CT/CLT -6 60ns 44(50) Pin
GM71C(S)16163CT/CLT -7 T0ns Plastic TSOP 1
GM71C(S)16163CT/CLT -8 80ns (Normal Type)

Absolute Maximum Ratings*

Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~+70 T
Tsre Storage Temperature -55~+125 T
Vr Voltage on any Pin Relative to Vss -1.0~+7.0V Vv
Ve Supply voltage Relative to Vss -1.0~+7.0V v
lTour Short Circuit OQutput Current 50 mA
Pr Power Dissipation 1.0 W

Recommended DC Operating Conditions (Ta=0~+707C)

Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 4.5 5.0 5.5 \Y
Vi Input High Veltage 2.4 - 6.0 v
Vi Input Low Voltage -1.0 - 0.8 v

*Note: All voltage referred to Vss.
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LG Semicon GM71CS16163CL
Truth Table

RAS | TCAS |UCas | WE | OF Output Operation Notes
H D D D D Open Standby 1,3
L L H H L Valid Lower byte
L H L H L Valid Upper byte Read cycle 1,3
L L L H L Valid Word
L L H L D Open Lower byte
L H L L D Open Upper byte Early write cycle | 12,3
L L L L D Open Word
L L H L H Undefined | Lower byte
L H L L H Undefined | Upper byte Delayed Write | 193
L L L L H Undefined Word el
L L H HtoL | LtoH Valid Lower byte
L H L |HwoL|vLwn| vaid | Upperbyre | Readmodify -,

-write cycle ’

L L L HiwoL | LioH Valid Word

HtoL H L D D Open Word CBR Refresh

HtolL L H D D Open Word Self Ig:;fresh 1,3

HtoL L L D D Open Word (L-series)
N L Ll M I
L L L H H Open (Ou[:;:?;i);;:)eled) L3

Notes: 1. H: High (inactive) L: Low(active) D: HorL
2 tyes = Ons Early write cycle
twes <Ons Delayed write cycle
3. Mode is determined by the OR fuction of the UCAS and LCAS. (Mode is set by earliest of
UCAS and LCAS active edge and reset by the latest of UCAS and LCAS inactive edgs.} However
write OPERATION and output HIZ control are done independently. by each UACS,LCAS.
ex. if RAS = Hto L, UCAS =H, LCAS = L, then CAS-before-RAS refresh cycle is selected.
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DC Electrical Characteristics (Vcc =5V +10%, Vss =0V, Ta=0~707)

Symbol Parameter Min | Max | Unit | Note
Vou Output Level
Output "H" Level Voltage (Iour=-2mA) 20 Vee M
Vor Output Level 0 0
Output "L" Level Voltage (Iour=2mA) ; 4 v
Icor Operating Current 50ns - 110
Average Power Supply Operating Current 60ns - 100
(RAS, CAS Cycling: tre = tac min) 2ons |- 90 | MA | L2
80ns | - 80
ez Standby Current (TTL)
Power Supply Standby Current - 2 mA
(RAS, CAS = Vi, Dovr = High-Z)
Iecs RAS Only Refresh Current ’__52_1_1_8. - 110
Average Power Supply Current 60ns - 100 A
RAS Only Refresh Mode 70ns] - | 90 | ™ 2
(trc = tre min) 80ns N 80
Teos EDO Page Mode Current 50ns| - 105
Average Power Supply Current 60ns -1 95 A 13
EDO Page Mode ~0ns B 85 ’
(twec = tupc min) 80ns - 75
lees Standby Current (CMOS) - 1 mA
Power Supply Standby Current
(RAS, CAS »Vee - 0.2V, Dout = High-2) - 150 | wA | s
Tccs CAS-before-RAS Refresh Current 50ns - | no
{tre = tre min) 60ns _ 100 mA
70ns - 90.
80ns 80
Icer Standby Current RAS =V R
TAS = Vi Sl may !
Dour = Enable
Tecs Battery Back Up Operating Current(Standby with CBR Ref.) . 500 uA 4.5
{CBR refresh, tac=31.3us, tras <0.3us,
Dour=High-Z,CMOS interface)
{co Self-Refresh Mode Current N 300 "
(RAS, CAS < 0.2V, Dovr=High-Z, CMOS interface) ! 5
Tu Input Leakage Current
Any Input (OV < Vin< 6V) O] 10} A
ho Output Leakage Current .10 10 UA
(Dour is Disabled, OV < Vour < 6V)

Note: 1. Ice depends on output load condition when the device is selected. Icc(max) is specified at the output open
condition.
2. Address can be changed once or less while RAS = V.
3. Address can be changed once or less while CAS =V
4. CAS = L (< 0.2V) while RAS =L (<0.2V).
5. L - Series.
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LG Semicon GM71CS16163CL
Capacitance (Vcc=5VE10%, Ta=25TC)
Symbol Parameter Min Max Unit Note
Cn Input Capacitance {Address) - 5 pF 1
Cr Input Capacitance (Clocks) - 7 pF 1
Cro Output Capacitance (Data-In/Out) - 7 pF 1,2

Note: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. CAS =V u to disable Dour.

AC Characteristics (Vcc=5V+10%, Ta=0~+70C, Vss=0V) Note 1,2, 18,19, 20
Test Conditions

Input rise and fall times : 2 ns Output foad : 1TTL gate + C 1 (100 pF)
Input timing reference levels : 0.8V, 2.4V (Including scope and jig)
Output timing reference levels : 0.8V, 2.0V

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

GMTIC(S)16163] GMT1C(8)16163 GM‘"C(S)IG]“’ GM71C(8)16163
3

Symbol Parameter oo oo il oL Unit] Note
Min | Max | Min | Max| Min | Max | Min | Max

tre Random Read or Write Cycle Time 841 - 104] - 124 | - 1441 - |ns

tre RAS Precharge Time 301 - 401 - 501 - 60 - |ns

te  |CAS Precharge Time 71 - 0] - 13] - I5] - |ns

teas | RAS Pulse Width 50 ho.ooo| 60 ho.coof 70 ho.ooo| 80 o.coo| ns

tcas | CAS Pulse Width 7 fo.00o] 10 fro000f 13 poooo] 15 fio,000] ns

task | Row Address Set up Time 0ol - ol - o - 0] - |ns

tran | Row Address Hold Time 71 - 1wl - 10] - 0] - Ins

tasc | Column Address Set-up Time 0] - o] - o] - 0} - {ns| 21
tcan | Column Address Hold Time 71 - 0] - i3] - 150 - |ns| 21
trco | RAS to CAS Delay Time 1] 37| 14] 45| 14] 52| 20] 60 |ns] 3
trAD R—tho Column Address Delay Time 91 25 121 30 121 35 15040 Ins| 4
trsH R—Tg Hold Time 10] - 131 - 3] - 18] - |mns

tesu | CAS Hold Time as| - | a0 - | as] - | so] - [ns| 23
tere | CAS to R—A_S_Precharge Time 51 - 51 - 51 - 5| - fns| 22
torp | OF to D Delay Time i3 - | s - | 18 - | 20f - |ns| 5
tozo (ﬁelay Time from Din ol - o] - ol - 0] - |ns ] 6
toze | CAS Delay Time from D o] - o] - ol - 0] - |ns] 6
ty TransitionTime (Rise and Fall) 21 50 2] 50 2] 50 21 50 {ns| 7
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Read Cycle

GMT1C(8)16163 [GM71C(85)16163 |GMTIC(S)16163 | GM71C(S) 161
Symbol Parameter e Aol sl oo Unitl Note
Min [Max | Min | Max{ Min|Max| Min| Max

trac | Access Time from RAS - lso] - Jeo] - fo] - | s0fns]so
teac | Access Time from CAS Sl - s - b - |20 ns fon
taa Access Time from Address - 1325 - 130} - 135 - 140 ] ns oy
toea | Access Time from OF - 13 - 15 - 18] - 20 ns| 9
trcs | Read Command Setup Time ol - ol -] o] -1 o] -|ns}m
tacu | Read Command Hold Time to CAS ol - o - o] -1 of-]nus|22
tern | Read Command Hold Time to RAS s- st - s -4 s -]nmsf 2
tar | Column Addressto RAS LeadTime | 25 | - |30 | - |35 | - |40 | - | ns
tcar | Column Address to CAS Lead Time 15 - 18 - 123 - 28 - ns
tez | CAS to Outputin Low-Z ol -l ol - of-]o]-1]ns
ton | Output Data Hold Time 3] - 3] - 3] - 31 - Ins] 27
tono - | Output Data Hold Time from OE 31 - 3| - 3| - 31 - | ns
torr | Output Buffer Turn-off Time - 13 - 15 - j1s - 151 ns |13,27
toez | Output Buffer Turn-off Time to OE B -] -5 - )15 as] 13
tcop Cﬁ to D Delay Time 13 - 115 ] - 118 - 120 - Ins] S
tecm | Read Command Hold Time from RAS 50| -160 )] - 17] -]187] -|ns
tour | Output Data hold Time from RAS 3 - 3 - il - 31 - | ns] 27
tore | Output Buffer tun off to RAS S T N TN B R BN I ER S Y
twgz |Output Buffer turn off m -1 w3l - 5] - | 15 - i5 ] ns
twep l;“—/E—to Dy Deray Time 131 - 1501 - 1181 -]1271] -1hns
thop | RAS to Dy Delay Time By - fis -8 -2} -|ns
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Write Cycle
GM7IC(S)16163] GMT1C(S)161 TCS)616] CMTIC(S)ISL
Symol Parameter g e oo Unit] Note
Min | Max| Min| Max| MinfMax} Min| Max
twes | Write Command Setup Time ol - 0ol - ot - 0] - | ns | 14,21
twen | Write Command Hold Time 7 - ] - 1131 -Q115] - ]1ns| 21
twe | Write Command Pulse Width 71 -Jw}] - Jwof -f10] - ]ns
tewr | Write Command to RAS Lead Time 7 - lw} - J13) -115] - ]ns
tewr | Write Command to CAS Lead Time 7 -] -] -J15]-]ns] 23
tos Data-in Setup Time 0 - ol - ol - 0] - | ns {1523
toH Data-in Hold Time 7 - 10 - 13 - |15 - ns ]15,23

Read- Modify-Write Cycle

GMTICE) 16164 GMTICE)16163jGMTICS 0163 | GMTICS 16167
Symbol Parameter Cehs Lt ety ciept Unit| Note
Min{Max| Min | Max| Min [Max | Min | Max
tawc | Read-Modify-Write Cycle Time ) - el - et ] - [116] - | ns
twp | RAS to WE Delay Time 67] -1 79| - | 92| - |10s] - |ns | 14
tewo | CAS to WE Delay Time 30] - | 34] - Laof -] sa] - {ns|ra
tawp | Column Addressto WE Delay Time | 42| - | 49| - | s7| - | 64| - |ns | 14
torn | O Hold Time from WE i3] - as] -] as] - | 2] - |ns
Refresh Cycle
GM71C(S)16163F GM71C(S)16163] GM71C(S)16163] GM71C(8)16163]
Symbeol Parameter ,C/Cl’s oy ot oLt Unit | Note
Min | Max{ Min | Max{ Min | Max]| Min } Max
tosr E'_AT§_ Setup Time s 5 5 5 : 21
{CAS-before-RAS Refresh Cycle) ) ) ) s
ter | CAS Hold Time
(CAS-before-RAS Refresh Cycle) 7 B 10 B 10 B 10 - ns 22
twre -W__§§etup Time 0 0 0 ) 0 )
(CAS-before-RAS Refresh Cycle) B " ns
twrs | WE Hold Time
(CAS-before-RAS Refresh Cycle) 1071 - 0 - 10 o ) s
trec | RAS Precharge to CASHold Time | 5 | - 5| - 51 - s - s | 2
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EDO Page Mode Cycle

eMricinsia] cmnicspess| GMncsisss] oMcEiae
Symbol Parameter Lo/t Cicis Lcier cal Unit] Note
Min] Max| Min] Max| Min| Max] Min| Max
turc EDO Page Mode Cycle Time 201 - |25] - |30] - {35] - |ns]2s
trase | EDO Page Mode RAS Pulse Width - pooooo| - hooowo] - foocoo] - hooswo] ns | 16
tace Access Time from CAS Precharge - 30 - 35 - 40 - 45 ns 19,17,22
twsce | RAS Hold Time from CAS Precharge | 30 | - | 35| - | 40| - | 45| - | ns
toon Output data Hold Time from CAS low 3 - 3 . 3 3 . ns 9
teoL CAS Hold Time referred OF 7 - iy - i3 15 - | ms
tcor CAS to OE Setup Time 5 - 5 - 5 s - ns
Read command Hold Time

RSP | from CAS Precharge 0 - |35 - |40 45| - | ns

EDO Page Mode Read-Modify-Write Cycle

CMT1C(S)16163]GMTIC(S) 616 GMT1C(5)1616) GMTICS) 161
Symbol Parameter s Tcrcu oLl oLt Unit| Note
Min| Max| Min| Max| Minj Max] Min ] Max
tiwrwe | EDO Page Mode Read-Modify-Write 571 - 68| - 79 - 88 | - ns
Cycle Time
teew -\if_EDelay Time from CAS Precharge 451 - 541 - 62 - 69 1. - ns 14,22
Refresh
GMTIC(SH6t GM7IC(S)1616‘ GMNCS)I616F GMTIC(8)1616
Symbol Parameter oL o S Lt Unit| Note
Min | Max | Min | Max| Min | Max| Min | Max
. 4096
{REF Refresh period - 64) - 64 - 64 - 64 ] ms cycles
REF i i 128 128 128 S 4096
Refresh period (L -Series) - - - - 128 | ms eycles
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Self Refresh Mode ( L-version )

Symbol Parsmeter Sas " Ea e e adamesaal | Note
Min|Max | Min|Max | Min | Max| Min| Max

trass | RAS Pulse Width(Self-Refresh) wo| - J1oof - froo] - Jroof - Jus | 20

tres R—;S-Prechatge Time{Self-Refresh) 901 - 1ol - |130| - | 150) - |'ns

tens | CAS Hold Time(Self-Refresh) s0f - |so] - [-so] - | -s0| - | as

Notes:

1.
2

10.
11
12,
13.

14.

AC measurements assume t; = Sns.

- An intial pause of 200us is required after power up followd by a minimum of eight initialization

cycles(any combination of cycles containing RAS-only refresh or CAS-before-RAS refresh).
If the internal refresh counter is used, a minimum of eight CAS-before-RAS refresh cycles are
required.

. Operation with the tgcp(max)limit insures that t 4 [(max)can be met, tgep(max)is specified as a

reference point only; if tgep = tpap(max) + t, 4(max) - teac{max), then access time is controlled
exclusively by tcac.

. Operation with the tg s,(max) limit insures that tg , (max)can be met, ty ,p,(max)is specified as a

reference point only; if tgsp is greater than the specified tg 4 p(max)limit, then access time is
controlled exclusively by ty,.

. Either togp or tepp must be satisfied.

Either tpzq of tp;- must be satisfied.

. Vi(min) and V; (max) are reference levels for measuring timing of input signals. Also,

transition times are measured between Vyy(min) and Vg (max).

. Assumes that tyep S trep(max) and tgap = tgap(max). If tyep 0t tyap is greater than the

maximum recommended value shown in this table, tg, . exceeds the value shown.

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

Assumes that tyep = taep(max) and tyep + toac(max) 2 tyap + ty 4 (max).

. Assumes that tg .y = tgap(max) and tpep + toac(max) =< tpap + tya(max).

Either tgey Or trgy must be satisfied for a read cycles.

topp(max) and top,{max) define the time at which the outputs achieve the open circuit

condition and are not referred to output voltage fevels.

twes: lRwps fowp, tawp and tepy are not restrictive operationg parameters. They are included in
the data sheet as electrical characteristics only; if tyog = tyeg(min), the cycle is an early write
cycle and the data out pin will remain open circuit (high impedence) throughout the entire cycle
3 if tawp = tawp(min), towp 2 tewp(mind, and tyywp = tywp(min), or teyp 2 towp{minktawp
2 tawp(min) and tepy = tepy{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 data out {at access time)is indeterminate.
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15. These parameters are referred to UCAS and LCAS leading edge in early write cycles and to

16.
17.
18.
19.

20.
21.

22.
23.
24.
25.

26.

27.

28.

29.

30.

WE leading edge in delayed write or read-modify-write cycles.
trASP defines RAS pulse width in EDO page mode cycles.
Access time is determined by the longest among t a.tcac,2nd tacp
In delayed write or read-modify-write cycles, OE must disable output buffer prior to applying
data to the device. After RAS is reset, if togy = tewy, the O pin will remain open circuit
(high impedence); if topy< tow, invalid data will be out at each I/0.
When both UCAS and LCAS go low at the same time, all 16-bit data are written into the device.
UCAS and LCAS cannot be staggered within the same write/read cycles.
All the V¢ and Vg pins shall be supplied with the same voltages.
tases teaps trese twesstwemtosr and trpe are determined by the earlier falling edge of UCAS
or LCAS. —— e
terpstours tRews tace @nd topy are determned by the later rising edge of UCAS or LCAS.
tewls tomins and tegy should be satisfied by both UCAS and LCAS.
tep is determined by that time the both UCAS and LCAS are high.
When output buffers are enabled once, sustain the low impedence state until valid data is
obtained.
When output buffer is turned on and off within a very short time, generally it causes large
Vo Vss line noise, which causes to degrade Vi min/Vy max level.
Please do not use tp g5 timing, 10us = tp,4¢ = 100us. During this period, the device is in
transition state from normal operation mode to self refresh mode. If tg 4o = 100us, then
RAS precharge time should use tgpg instead of tyy.
If you use distributed CBR refresh within 15.6us inteval in normal read/write cycie, CBR
refresh should be executed within 15.6us immediately after exiting from and before entering
into self refresh mode.
If you use RAS only refresh or CBR burst refresh mode in normal read/write cycle, 4096 or
1024 cycles of distributed CBR refresh with 15.6us interval should be executed within 64 or
16ms immediately afier exiting from and before entering into the self refresh mode.
Repetitive self refresh mode without refreshing all memory is not allowed. Once you exit from
self refresh mode, all memory cells need to be refreshed before re-entering the self refresh mode
again.
- HorL (H: Viy(min) = Vpy < Viy(max), L: Vy(min) = Vi = Vy(max))
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Notes concerning 2CAS control

Please do not separate the UCAS / LCAS operation timing intentionally. However skew between
UCAS / 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.

Delayed write

UCAS \

—
i
E AN a

3. Closely separated upper/lower byte control is not allowed. However when the condition

(tep < tuL)is satisfied, EDO page mode can be performed.

UCAS

LCAS

tuL

4. Byte control operation by remaining UCAS or LCAS high is guaranteed.
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Package Dimensions

Unit : Inches (mm)

42 80J

e | 0.128(3.25) MiIN
!1', 0.148(3.75) MAX

1§11

7 T,

0.093(2.38) MIN l

\ 0.025(0.64) MIN
53§z g
= g = g K W)
= L Zlz
gle Iz =
e #lx al=
218 S|z =2
ola Sl = g,
212
SF P
1.058(26.89) MIN -
107227.23) MAX

¥

__l l 0.050(1.27) ©.026(0.66) MIN
TYP 0.032(0.81) MAX
0.020(0.50) MAX
44(50) TSOP (TYPE II)
2 0-5° 0.016(0.40) MIN
0.024(0.60) MAX
<
HE 4
glg P
2l= Z|=
Iz gls
= B w &
o sfs |z
1
OO OO 3=
S
0.819(20.82) MIN —_—
- 0.829¢21.08) MAX
0.00470.12) MIN
0.037(0.95) MIN 70.008(0.21) MAX
0.041(1.05) MAX
.............. 0047020
MAX

b

0.001(0.05) MIN

0.005(0.15) MAX

0.011(0.30) MIN
0.017(045) MAX
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