CMT1VSE4403AL
@ LG Semicon Co.,Ltd. 16,777,216 WORDS x 4 BIT
CMOS DYNAMIC RAM

Description Pin Configuration

The GM71V(S)64403A/AL is the new generation 3280J/ TSOPII

dynamic RAM organized 16,777,216 words by 4bits.

The GM71V(S)64403A/AL utilizes advanced CMOS vee O vss
Silicon Gate Process Technology as wel as 100 103
advanced circuit techniques for wide operating
margins, both internally and to the system user. ot 102
System oriented features include single power supply NC NC
of 33V+/-10% tolerance, direct interfacing e Ne
capability with high performance logic families such
as Schottky TTL. NC vss
The GM71V(S)64403A/AL offers Extended Data vee ICAS
Out(EDO) Mode as a high speed access mode. WE JoF
Features IRAS AL2
A0 All
* 16,777,216 Words x 4 Bit N A
* Extended Data Out (EDO) Mode Capability
* Fast Access Time & Cycle Time A2 A9
(Unit: ns) A3 A8
trac | taa | tcac | tre tHrc Ad AT
GM71V(S)64403A/AL-5| 50 | 25 | 13 | 84 | 20 A he
GM71V(S)64403A/AL-6| 60 | 30 | 15 | 104 | 25 vee e
*Power dissipation (TopView)

- Active : 504mW/432mW(MAX)
- Standby : 1.8 mW ( CMOS level : MAX )
0.54mW ( L-Version: MAX)
*EDO page mode capability
* Access time : 50ng/60ns (max)
*Refresh cycles
-'RAS only Refresh
8192 cycles/64 8A (GM71V64403A)
8192 cycles/1288A (GM 71V S64403AL)(L_Version)
*CBR & Hidden Refresh
4096 cycles/64 8A (GM71V64403A)
4096 cycles/128 SA (GM 71V SB4403AL)( L-Version)
*4 variations of refresh
-RAS-only refresh
-CAS-before-RAS refresh
-Hidden refresh
-Self refresh (L-Version)
*Single Power Supply of 3.3V+/-10 % with a built-in VBB generator
*Battery Back Up Operation ( L-Version)
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Pin Description
Pin Function Pin Function
A0-A12 Address Inputs WE Write Enable
AO-A12 Refresh Address Inputs 1/00 - 1/03 Data Input / Output
RAS Row Address Strobe Vce Power (+3.3V)
CAS Column Address Strobe Vss Ground
OE Output Enable NC No Connection
Ordering Information
Type No. Access Time Package
GM71V(S)64403A/AL J-5 508A 4OOPIM“
GM71V(S)64403A/ALI6 60SA 32Pin
Plastic SOJ
GM71V(S)64403A/ALT-5 508A gg%';""
GM71V(S)64403A/ALT-6 608A Hadtic TSOP ||
Absolute Maximum Ratings*
Symbol Parameter Rating Unit
Tsie Storage Temperature (Plastic) -55t0 125 C
: . -0.5t0Vec+ 0.5
Voltage on any Pin Relative to V
v & y * (MAX ; 4.6V) v
Ve Voltage on Vcc Relative to Vss -0.5t0 4.6 \Y
lout Short Circuit Output Current 50 mA
Pr Power Dissipation 10 W

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

Recommended DC Operating Conditions (Ta =0~ 70C)

Symbol Parameter Min Typ Max Unit Notes
Ve Supply Voltage 3.0 3.3 3.6 \% 12
Vss Supply Voltage 0 0 0 2
ViH Input High Voltage 20 - Vce+0.3 \Y 1
Vi Input Low Voltage -0.3 - 0.8 \% 1
Ta Ambient Temperature under Bias 0 - 70 C
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DC Electrical Characteristics: (Vcc = 3.3V+/-10%, Ta =0 ~ 70C)

Symbol Parameter Min | Max | Unit | Note

VoH Output Level
Output Level Voltage (lout = -2mA)

VoL Output Level

24 | Vcc V

Output Leve Valtage (Ilout = 2mA) 0 04 v
lcca Operating Current (trc = tre min) 50ns| - 140
mA | 1,2
60ns| - 120
| Standby Current (TTL interface)
cc2 - 2 mA
Power Supply Standby Current
(RAS, CAS=ViH, Dout = High-2)
lces RAS-Only Refresh Current S0ns| - 140
(trc = trc MiN) eons| - 120 mA| 2
lcca Extended Data Out page Mode Current SOns| - 110
(RAS = Vi, CAS, Address Cycling: twee = twee min) [ oo |~ | 100 | ™| *°
lces CMOS interface ) 0.5 mA
(RAS, CAS>=Vcc-0.2V, Dour = High-Z)
Standby Current(L_Version) - 300 uA | 4
lces CAS-before-RAS Refresh Current Sons| - | 160 |
(tre = tre Min) 6ons| - | 140
locr Battery Back Up Operating Current(Standby with CBR) i 500 | UA A5

(tRC=31.25us,tRA S=300ns,Dout=High-Z)

lces Standby Current (CMOS)
Power Supply Standby Current - 5 mA|[ 1
RAS=V4, CAS =V, Dour = Enable

lcco Sdalf Refresh Current

(RAS, TAS <=0.2V ,Dout=High-2) © | A0 uA S
hiw) Input Leakage Current, Any Input 5 5
(OV<=Vin<=Vce)
low) Output Leakage Current 5 5

(Dour is Disabled, OV<=Vour<=Vcc)

Note: 1. lcc depends on output load condition when the device is selected. lccma) is specified at the
output open condition. -
2. Address can be changed once or lesswhile RAS = VL.
3. Measured with one sequential address change per EDO cycle, tHrc.
4. ViH>=Vcc-0.2V, 0V<=ViL<=0.2V
5. L-Version
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Capacitance (Vcc = 3.3V+/-10%, Ta = 25C)
Symbol Parameter Typ Max Unit Note
Ci Input Capacitance (Address) - 5 80 1
Ci2 Input Capacitance (Clocks) - 7 80 1
Cio Output Capacitance (Data-in,Data-Out) - 7 80 1,2
Note: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. RAS, CAS = ViH to disable Dour.
AC Characteristics (Vcc =3.3V+/-10%, TA =0~ 70C, Notes1, 2,19)
Test Conditions
Input rise and fall times: 2ns Output timing reference levels : Vou/Vor = 0.8/2.0V
Input level : VIL/ViH = 0.0/3.0V Output load : 1 TTL gate+CL (100pF)
Input timing reference levels: ViL/ViH = 0.8/2.0V (Including scope and jig)
Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)
GMT71V(S)64403A/AL-5|GM71V(S)64403A/AL-6
Symbol Parameter Unit | Notes
Min Max Min Max
tke | Random Read or Write Cycle Time 84 - 104 - 8A
tre | RAS Precharge Time 30 - 40 - 8A
tep "CAS Precharge Time 8 - 10 - 8A
tras | RAS Pulse Width 50 10000 60 10000 8A
tcas | CAS Pulse Width 8 10000 10 10000 8A
tasR | Row Address Set-up Time 0 - 0 - 8A
traH | Row Address Hold Time 8 - 10 - 8A
tasc | Column Address Set-up Time 0 - 0 - 8A
tcaH | Column Address Hold Time 8 - 10 - 8A
treo | RAS to CAS Delay Time 12 37 14 45 8A 3
traD | RAS to Column Address Delay Time 10 25 12 30 8A 4
trsi | RAS Hold Time 13 - 17 - 8A
tcsi | CAS Hold Time 35 - 40 - 8A
tcre | CAS to RAS Precharge Time 5 - 5 - 8A
tooo | OE to Din Delay Time 13 - 15 - 8A 5
tozo | OE Delay Time from Din 0 - 0 - 8A 6
tozc | CAS Delay Time from Din 0 - 0 - 8A 6
tr TransitionTime (Rise and Fal) 2 50 2 50 8A 7
tRer Refresh Period - 64 - 64 sh Cf\‘/hg;
Refresh Period ( L-Version) - 128 - 128 8A g;j;
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Read Cycles
Symbol Parameter GM71V(S)64403A/AL-5| GM71V/(S)64403A/AL-6 Uit Notes
Min Max [ Min | Max

trac | Access Time from RAS - 50 - 60 sA |89
tcac | Access Time from CAS - 13 - 15 $A 19,1017
taa Access Time from Column Address - 25 - 30 §8A 19,1117
toac | Access Time from OE - 13 - 15 A |9
tres Read Command Set-up Time 0 - 0 - §A
tren | Read Command Hold Time to CAS 0 - 0 ; sh |12
trrn | Read Command Hold Time to RAS 0 - 0 ; sA |12
traL | Column Address to RAS Lead Time 25 - 30 - §A
tcar | Column Address to CAS Lead Time 15 - 18 ; §h
torr Output Buffer Turn-off Delay Time from CAS - 13 - 15 §8A 13,21
toez | Output Buffer Turn-off Delay Time from OE - 13 - 15 | sA |13
tcoo | CASto Din Delay Time 13 - 15 - sA |5
trop | RAS to Din Delay Time 13 - 15 - §A
twoo | WE to Din Delay Time 13 - 15 - 8A
torr | Output Buffer Turn-off Delay Time from RAS - 13 - 15 8A |1321
twez | Output Buffer Turn-off Delay Time from WE - 13 - 15 sA |13
ton Output Data Hold Time 3 - 3 - sA (21
tonr | Output Data Hold Time from RAS 3 - 3 - A |21
trenr | Read Command Hold Time from RAS 50 - 60 - §A
foro | Output data hold time from OE 3 - 3 - 8A
tciz | CASto Output in Low - Z 0 - 0 - §A
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Write Cycles
GM71V(S)64403A/AL-5 | GM71V(S)64403A/AL-6
Symbol Parameter Unit | Notes
Min Max Min Max
twes | Write Command Set-up Time 0 - 0 - §A |14
twen Write Command Hold Time 8 - 10 - 8A
twe Write Command Pulse Width 8 - 10 - 8A
tRwL Write Command to RAS Lead Time 13 - 17 - 8A
towe | Write Command to CAS Lead Time 8 - 10 - 8A
tos Data-in Set-up Time 0 - 0 - sA |15
toH Data-in Hold Time 8 - 10 - sA |15
Read-Modify-Write Cycles
GM71V(S)64403A/AL-5 | GM71V(S)64403A/AL-6
Symbol Parameter Unit | Notes
Min Max Min Max
trwe Read-Modify-Write Cycle Time 116 - 140 - SA
trwo | RASto WE Delay Time 67 - 79 - sA | 14
tewo | CAS to WE Delay Time 30 - 34 - sA | 14
tawp Column Address to WE Delay Time 42 - 49 - 8A 14
toen OE Hold Time from WE 13 - 15 - 8A
Refresh Cycles
GM71V(S)64403A/AL-5 | GM71V(S)64403A/AL-6
Symbol Parameter Unit | Notes
Min Max Min Max
tesr CAS Set-up Time 5 . 5 - 8A
(CAS-before-RAS Refresh Cycle)
tcHr CAS Hold Time 8 - 10 - A
(CAS-before-RAS Refresh Cycle)
twrp WE setup time 0 - 0 - 8A
(CAS-before-RAS Refresh Cycle)
WE hold time j
— — - 1 - A
tWRH | CAS before-RAS Refresh Cycle) 8 0 :
trrc RAS Precharge to CAS Hold Time 5 - 5 - 8A
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Extended Data Out Mode Cycles

GM71V(S)64403A/AL-5| GM71V/(S)64403A/AL-6
Symbol Parameter Unit Notes
Min Max Min Max

thrc EDO Page Mode Cycle Time 20 - 25 - 8A | 20
twee | Write pulse width during CAS Precharge 8 - 10 - 8A

trase | EDO Mode RAS Pulse Width - 100000 - 100000 | 8A | 16
tace | Access Time from CAS Precharge - 28 - 35 8A | 9,17
trHcer | RAS Hold Time from CAS Precharge 28 - 35 - SA

tco. | CASHold Time Referred OE 8 - 10 ; 8A

tcor | CASto OE set-up Time 5 - 5 - 8A

treHP | Read Command Hold Time from CAS 28 - 35 - 8A

Precharge

tood | Output Data Hold Time from CAS Low 3 - 3 - 8A | 920
toer | ‘OE Precharge Time 8 - 10 - 8A

EDO Page Mode Read-Modify-Write cycle

GMT71V(S)64403A/AL-5 [GM71V(S)64403A/AL-6
Symbol Parameter Unit Notes
Min Max Min Max
tirrwe | EDO Read-Modify-Write Cycle Time 57 - 68 - 8A
tcrw | EDO Page Mode Read-Modify-Write Cycle] 45 - 54 - 8A 14
CAS Precharge to WE Delay Time

Self Refresh Cycles (L_Version)

GM71V(S)64403A/AL-5 | GM71V(S)64403A/AL-6
Symbol Parameter - Unit | Notes
Min Max Min Max
trass | RAS Pulse Width(Self-Refresh) 100 - 100 - us 26
tres RAS Precharge Time(Self-Refresh) %0 - 110 - 8A 26
tens CAS Hold Time(Self-Refresh) -50 - -50 - 8A
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Notes:

1. AC measurements assumetr = 2§ A

2. AC initial pause of 200 § Ais required after power up fc&wed by a minimﬂof eight
initialization cycles ( any combination of cycles containing RAS-only refresh or CAS-before-
RAS refresh)

3. Operation with the treo(max) limit insures that trac(max) can be met, tren(max) is specified as a
reference point only: if treo is greater than the specified treo(max) limit, then access time is
controlled exclusively by tcac.

4. Operation with the trap(max) limit insures that trac(max) can be met, tran(max) is specified asa
reference point only: if trap is greater than the specified tran(max) limit, then access time is
controlled exclusively by taa.

Either toep or tcop must be satisfied.
Either tozo or tozc must be satisfied.

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

8. Assumes that trepj freo(max) and trapj fran(max). If treo or trap is greater than the maximum
recommended value shown in thistable, trac exceeds the value shown.

9. Measured with aload circuit equivalentto 1 TTL loads and 100 pF.

10. Assumesthat trepj fren(max) and trep + teac(max) j Brap + taa(max).

11. Assumesthat trap j frap (max) and trep + teac(Mmax) j frao + taa(max).

12. Either trenor trrn must be satisfied for aread cycles.

13. torr(max), toezmax), torr(max) and twez(max) define the time at which the outputs achieve the
open circuit condition and is not referenced to output voltage levels.

14. twcs, trwo, towp, tawp, and tcrw are not restrictive operating parameters. They are included in the
data sheet as electrical characteristics only: if twesj Bwes(min), the cycleis an early write cycle
and the data out pin will remain open circuit (high impedance) throughout the entire cycle: if
trwp j Brwo(Min), towoj fowo(min), tawnj Fwo(min) and tcewj fepw(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.

15. tos and ton are referred to CAS leading edge in early write cycles and to WE leading edgein
delayed write or read-modify-write cycles.

16. trase defines RAS pulse width in extended data out mode cycles.
17. Accesstimeis determined by the longest among taa, tcacand tcea.

18. In delayed write or read-modify-write cycles, OE must disable output buffer prior to applying
data to the device.

19. When output buffers are enabled once, sustain the low impedance state until valid daa is
obtained. When output buffer is turned on and off within avery short time, generally it causes
large Vcc/Vss line noise, which causes to degrade Vis min/Vi. max level.
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20.

21

22

23.

24,

25,

26.

27.

turc(min) can be achieved during a series of EDO mode early write cycles or EDO mode read
cycles. If both write and read operation are mixed in a EDO mode, RAS cycle { EDO mode mix
cycle (1),(2) } minimum value of CAScyclet Hec(tcas +t cp + 2t 1) becomes greater than the
specified twec(min) value. The value of CAS cycle time of mixed EDO page mode is shown in
EDO page mode mix cycle (1) and (2).

Data output turns off and becomes high impedance from later rising edge of RAS and CAS.

Hold time and turn off time are specified by the timing specifications of later rising edge of RAS
and CAS between torr and tor, and between torr and torr.

toon defines the time at which the output level go cross.  V o.=0.8V, Voru=2.0V of output timing
reference level.

Before and after self refresh mode, execute CBR refresh to all refresh addresses in or within 64
8A period on the condition a and b below.

a. Enter self refresh mode within 15.6 us after either burst refresh or distributed refresh at equal
interval to all refresh addresses are completed.

b. Start burst refresh or distributed refresh at equal interval to all refresh addressed within 15.6us
after exiting from self refresh mode.

In case of entering from RAS-only-refresh, it is necessary to execute CBR refresh before and
after self refresh mode according as note 23.

For L_Version, it is available to apply each 128 8A and 31.2 usinstead of 64 §A and 15.6us at
note 23.

At trass£%100 us, sdf refresh mode is activated, and not activeat t  rass £/410us. It is undefined
within the range of 10 us £%trass £/4100 us. for trass £%410 us, it is necessary to satisfy tres.

XXX:HorL (H: Vimin)<¥in<¥mi(max), L: Vin(min) <¥in<¥(max))
M Invalid Dout

When the address, clock and input pins are not described on timing waveforms, their pins must
be applied Vi1 or ViL.
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Timing Waveforms
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GM71V64403A

LG Semicon GM71VS64403AL
SOJ 32 pin PKG Dimension
Unit: mm
0.64 MIN -
1.16 MAX
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TSOPI1 32 PIN Package Dimension

. 0.40 MIN it:
] 20.95 MIN is o VA, Unit: mm
21.35 MAX 0-5 ‘ -
ANO0O0N00O00N0NN0NN0 -1—

10.16
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_.| |< 0.421=0.08 _‘| 127 | 008 MIN
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Dimension including the plating thickness

Base material dimension
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