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Description

The GM71V(S)18163B/BL is the new generation
dynamic RAM organized 1,048,576 words x 16 bit.
GM71V(S)18163B/BL has realized higher density,
higher performance and various functions by
utilizing advanced CMOS process technology. The
GM71V(5)18163B/BL offers Extended Data Out
(EDO) Mode as a high speed access mode.
Multiplexed address inputs permit the
GM71V(S)18163B/BL to be packaged in standard
400 mil 42pin plastic SOJ, and standard 400mil
44(50)pin plastic TSOP II. 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 3.3V + 0.3V tolerance, direct
interfacing capability with high performance logic
families such as Schottky TTL.

Pin Configuration

42 S0J

Features

*» 1,048,576 Words x 16 Bit Organization

» Extended Data Out Mode Capability

» Single Power Supply (3.3V +£0.3V)

* Fast Access Time & Cycle Time .
(Unit: ns)

turc

trac | tcac | tre

GM71V(S)18163B/BL-6 60 15 104 25

GM71V(S5)18163B/BL-7 70 18 124 30

GM71V(S)18163B/BL-8 80 20 144 35

* Low Power
Active : 612 / 540 / 468mW (MAX)
Standby : 3.6mW (CMOS level : MAX)
0.54mW (L-version : MAX)
+RAS Only Refresh, CAS before RAS Refresh,
Hidden Refresh Capability
* Self Refresh Operation (L-version)
» All inputs and outputs TTL Compatible
* 1024 Refresh Cycles/16ms
» 1024 Refresh Cycles/128ms (I.-version)
* Battery Back Up Operation (L-version)
» 2 CAS byte Control

44 (50) TSOP II

Vee
o0
o1
/02 [4]
o3

(Top View)
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Pin Description

Pin Function Pin Function
A0-A9 Address Inputs WE Read/Write Enable
A0-A9 Refresh Address Inputs OE Output Enable

1/00-1/015 Data Input / Data Output Vee Power (+3.3V)

RAS Row Address Strobe Vs Ground

[m, LCAS Column Address Strobe NC No Connection

Ordering Information

Type No. Access Time Package
GM71V18163BJ-6 60ns 400 Mil
GM71V18163BJ-7 70ns 42 Pin
GM71V18163BJ-8 80ns Plastic SOJ
GM71V18163BT-6 60ns 400 Mil
GM71V18163BT-7 70ns 44 (50) Pin
GM71V18163BT-8 80ns Plastic TSOP II
GM71VS18163BLJ-6 60ns 400 Mil
GM71VS18163BLI-7 70ns 42 Pin
GM71VS18163BLIJ-8 80ns Plastic SOJ
GM71VS18163ALT-6 60ns 400 Mil
GM71VS18163ALT-7 70ns 44 (50) Pin
GM71VS18163ALT-8 80ns Plastic TSOP II

Absolute Maximum Ratings*

Symbeol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 T
Tsta Storage Temperature (Plastic) -55~125 T
Vm/Vour Voltage on any Pin Relative to Vss (-%i E\‘/’(ﬁ:g); A%
Vee Voltage on Ve Relative to Vss -0.5 ~+4.6 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.
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Recommended DC Operating Conditions (Ta=0~707C)

Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 3.0 3.3 3.6 v
Vi Input High Voltage 2.0 - Vee +0.3 v
Vo Input Low Voltage -03 - 0.8 v

*Note: All voltage referred to V'ss.
The supply voltage with all Vcc pins must be on the same level. The supply voltage with all Vss pins must be
on the same level.

Truth Table

RAS | LCAS | UCAS | WE OE QOutput Operation Notes
H D D D D Open Standby 13
L L H H L Valid Lower byte
L H L H L Valid Upper byte Read cycle 13
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 Delaze:dl Write 12,3
L L L L H Undefined Word vee
L L H HtoL | LtoH Valid Lower byte
L H L |HtoL|LtoH Valid Upper byte ﬁtﬂc‘xfy 13
L L L HtoL | LtoH Valid Word
HtoL H L D D Open Word CBR Refresh
HtoL L H D D Open Word Self Refresh 13
Hto L L L D D Open Word (L-version)
L H H D D Open Word Ri?rfs-lft:zl;’cle 1.3
L L L H H Open (Oulzpe:? d?s:::;ed) 1.3

*Note : 1. H: High(inactive), L : Low(active) ,D: Hor L
2.twcs 20ns : Early write cycle, twcs=<Ons : Delayed write cycle
3. Mode is determined by the OR function of the UCAS and LCAS. ( Mode is set by the earliest of UCAS
and LCAS active edge and reset by the latest of UCAS and LCAS inactive edge.)
However write OPERATION and output High-Z control are done independently by each UCAS, LCAS.
ex) if RAS=H to L, LCAS=L, UCAS=H, then CAS-before-RAS refresh cycle is selected.
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DC Electrical Characteristics (Vcc =3.3V10.3V, Ta=0~707C)

(Dour is Disabled, 0V < Vour<4.6V)

Symbol Parameter Min | Max | Unit | Note
Vou Output Level
Output "H" Level Voltage (Iour= -2mA) 24 Vee v
Voo Output Level 0 0.4 v
Output "L" Level Voltage (Iour = 2mA) ;
| Operating Current 60ns - 170
Average Power Supply Operating Current _
(RAS, UCAS or LCAS Cycling: tre= tre min) 70ns 150 mA 1.2
80ns - 130
Tcca Standby Current (TTL)
Power Supply Standby Current - 2 mA
(RAS, UCAS, LCAS = Vg, Dour = High-Z)
Tcas RAS Only Refresh Current 60ns - 170
Average Power Supply Current i
RAS Only Refresh Mode 70ns 150 mA 2
(trc = tre min) 80ms - 130
Tees Extended Data Out Mode Current 60ns - 185
Average Power Supply Current s B mA
EDO Page Mode 70 165 13
(trwe = tuec min) 80ns - 150
Tces Standby Current (CMOS) - 1 mA
Power Supply Standby Current
(RAS, OCAS or LCAS = Ve - 0.2V, Dour = High-Z) - 150 | wA
Icos CAS-before-RAS Refresh Current 60ns - 170
(tre = tremin)
701ns - 150 DA
80ns - 130
Icer Battery Back Up Operating Current
(Standby with CBR Refresh) _ 0.4 mA 45
(tre=125 p5s, tras< 0.3 5, Dour=High-Z) ) ’
Tccs Standby Current RAS = Vm
UCAS,LCAS=Vn - 5 mA 1
Dour = Enable
Icos Self-Refresh Mode Current . 250 uA 5
(RAS, UCAS or LCAS<0.2V, Dour=High-Z)
Iy Input Leakage Current )
Any Input (0V=<V<4.6V) 10 10 uA
Iom Output Leakage Current -10 10 YA

Note: 1. Icc depends on output load condition when the device is selected. Iec{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 LCAS and UCAS = V.

4, Vm = Vee-0.2V,0V<VL<0.2V .
5. L-version.
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Capacitance (Vcc=3.3V10.3V, Ta=257C)

Symbel Parameter Min Max Unit Note
Cu Input Capacitance (Address) - 5 F 1
Cn Input Capacitance (Clocks) - 7 F 1
Cro Output Capacitance (Data-In/Out) - 7 w 1,2

Note: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. LCAS and UCAS = Vu to disable Dour.

AC Characteristics (Vcc=3.3V£0.3V, Ta=0~707T, Notes 1, 2, 18, 19, 20)

Test Conditions

Input rise and fall times : 2 ns

Input level

s: V=0V, V=3V

Input timing reference levels : 0.8V, 2.0V
Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)

Output timing reference levels : 0.8V, 2.0V
Output load : 1TTL gate + CL (100 pF)

(Including scope and jig)

GMTIV(S)18163 | GM71V(S)18163 | GMTIV(S)18163
Symbol Parameter e el poLe Unit | Note
Min | Max | Min | Max | Min | Max

tre Random Read or Write Cycle Time 104} - 124 - 144 | - ns
tre RAS Precharge Time 40| - 50 - 60| -
tcp CAS Precharge Time 101 - 3] - 15 - ns
tras RAS Pulse Width 60 [10,000] 70 [10,000| 80 [10,000] ns
tcas CAS Pulse Width 10 J10,000] 13 f10,000] 15 po,000| ns
task Row Address Set up Time ol - o} - 0] - ns
trRAH Row Address Hold Time 0] - | - 10] - ns
tasc Column Address Set-up Time ol - o - o] - ns 21
tcan Column Address Hold Time 0] - 3] - 15| - ns 21
trep RAS to CAS Delay Time 201 45 | 20| 52| 20| 60 | ms 3
traD RAS to Column Address Delay Time 151 30 151 35 151 40 ns 4
trsH RAS Hold Time 1s| - | 18] - | 20] - ns
tesn CAS Hold Time 48| - | s8] - | 68| - | ms | 23
tcrp CAS to RAS Precharge Time 5| - 51 - 5| - s 22
tobp OE to D Delay Time 15| - 18| - | 20 - ns 5
tozo OE Delay Time from D ol - 0l - 0| - ns 6
tozc CAS Delay Time from D of - o - of - ns 6
tr Transition Time (Rise and Fall) 2] so 21 50 2] 50 ns 7
trerF Refresh Period - 16 - 16 - 16 ms

Refresh Period (L-version) - | 128 - | 128} - |128) ms
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Read Cycle
GMTIV(S)18163 | GMTIV(S)18163 | GMTIV(S)18163
Symbol Parameter DELs =L A Unit | Note
Min | Max | Min | Max| Min | Max

trac Access Time from RAS - 60 - 70 - 80 ns 8,9
tcac Access Time from CAS - 15 - 18 - 20 ns | 91017
taa Access Time from Address - 30 - 35 - 40 s | 911,17
toac Access Time from OF - 15 - 18 - 20 9
tres Read Command Setup Time 0 - 0 - 0 - ns 21
trcn Read Command Hold Time to CAS 0 - 0 - 0 - ns 12,22
1:33¢1:3 Read Command Hold Time to from RAS 60 - 70 - 80 - ns
trext Read Command Hold Time to RAS 5| - s| - 51 - | ms 12
trar Column Address to RAS Lead Time 30 - 35 - 40 - ns
tcaL Column Address to CAS Lead Time 18 - 23 - 28 - ns
tcLz CAS to Output in Low-Z 0ol - ol - o] - ns
ton Output Data Hold Time 3 - 3 - 3 - ns 27
tono Output Data Hold Time from OE 3 - 3 - 3 - ns
tosr Output Buffer Tum-off Time - 15 - 15 - 15 ns 13,27
torz Output Buffer Turn-off Time to OE - 15 - 15 - 15 ns 13
tcop CAS to D Delay Time 15| - (18] - ]2/ - ns 5
tour Output Data Hold Time from RAS 3 - 3 - 3 - ns 27
torr Output Buffer Tum-off Time to RAS - 151 - 15 - |1 ns 27
twez Output Buffer Tum- off to WE st - Last - s | oms
twop WE to Din Delay Time 15 - 18 . 20 | . ns
troD RAS to Din Delay Time 15| - (18] - |2]- ns
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Write Cycle

CMTLV(S)18163 | GMTIV(S)18163 [ GMTIV(S)18163
Symbol Parameter e =L e Unit | Note
Min | Max | Min | Max| Min | Max ‘
twes Write Command Setup Time 0 - 0 - 0 - ns | 14,21
twen Write Command Hold Time 10 - 13 - 15 - ns 21
twe Write Command Pulse Width 10 - 10 - 10 - ns
trwL Write Command to RAS Lead Time 10 - 13 - 15 - ns
tewr Write Command to CAS Lead Time 10 - 13 - 15 - ns 23
tos Data-in Setup Time 0 - 0 - 0 - ns 15,23
ton Data-in Hold Time 10 - 13 - 15 - ns 15,23
Read- Modify-Write Cycle
GMTIV(S)18163 | GM71V(S)18163 | GM71V(5)18163
Symbol Parameter 2B BELT BRLS Unit | Note
Min | Max | Min | Max | Min | Max
trwc Read-Modify-Write Cycle Time 136 | - 161} - | 185} - ns
trwp RAS to WE Delay Time 791 - | 92| - | 104] - ns 14
tewp CAS to WE Delay Time 34| - 0| - | 4] - s 14
tawp Column Address to WE Delay Time 491 - 571 - 64| - ns 14
toes OE Hold Time from WE 15) - | 18] - | 20] - | ms
Refresh Cycle
GMTIV(5)18163 | GM71V(8)18163 | GMT1V(S)18163
Symbol Parameter 20 2T e Unit | Note
Min | Max | Min { Max| Min | Max
tcsr CAS Setup Time
(CAS-before-RAS Refresh Cycle) S 33 ] s R
tcHr CAS Hold Time
(CAS-before-RAS Refresh Cycle) 10 ) 10 N 10 B as 2
teec RAS Precharge to CAS Hold Time o] - o| -] o - | us 21
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EDO Mode Cycle

GM71V(S)18163 | GMT1V(S)18163 {oMMV(S) 18163
Symbol Parameter mBLe i) oL Unit | Note
Min | Max| Min | Max | Min | Max
turc EDO Mode Cycle Time 25 - 30 - 35 - ns 25
trasp EDO Mode RAS Pulse Width - pooooo] - pooooo] - 00,000 ns 16
tacr Access Time from CAS Precharge - 35 - 40 - 45 ns |9,17,22
{ruce RAS Hold Time from CAS Precharge 35 - 40 - 45 - ns
toon Output Data Hold Time from CAS Low 3 - 3 - 3 - ns 9
toor CAS Hold Time Referred OE 0| - 1] -115] -] ns
tcop CAS to OF Setup time 5 -l s -15] - ns
Read command hold time from
e 35 - 40 - 45 -
trcar CAS precharge e
EDO Read-Modify-Write Cycle
GMT1V(5)18163 | GMTIV(5)18163 | GM71V(5)18163
Symbol Parameter BELS BALT e Unit | Note
Min | Max | Min | Max | Min | Max
tarrwc | EDO Mode Read-Modify-Write Cycle Time | 68 - 79 - 88| - ns
terw WE Delay Time from CAS Precharge 54 - 62 - 691 - ns | 14,22
Self Refresh Mode
GM71VSi8163 | GMT71VS18163 | GM71VS18163
Symbol Parameter = At i Unit | Note
Min | Max | Min | Max | Min | Max
trass RAS Pulse Width (Self-Refresh) 100} - 100} - |100}) - us 29
tres RAS Precharge Time (Self-Refresh) 110 } - | 130 - | 150 - ns
tons CAS Hold Time (Self-Refresh) 50| - }-s0] - |50} - | ms
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Notes :

L
2.

N wn

7.
8.
5.

10.
11.

12.
13.

14.

15.
16.

17.
18.

19.

20.
21.

22.
23.
24.

AC measurements assume tr =2 ns.

An initia] pause of 2008 is required after power followed by a minimum of eight initializa-
tion cycles (any combination of cycles containing RAS-only refresh or CAS-before-RAS

refresh).

Operation with the trep (nax) limit insures that trac(max) can be met, trep (max) is

specified as a reference point only; if trep is greater than the specified trep (max) limit, then

access time is controlled exclusively by tcac.

Operation with the trap(max) limit insures that trac(max) can be met, trap(max) is
specified as a reference point only; if trap is greater than the specified trap (max) limit, then

access time is controlled exclusively by taa.

Either toop or tcoo must be satisfied.

Either tozo or tpzc must be satisfied.

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

transition times are measured between Vi (min) and Vi (max).

Assumes that taep < trep (max) and trap < trap (max). If trep or trab is greater than the

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

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

Assumes that trep = trep (max) and trap < trap (max).

Assumes that trep < trep (max) and trap 2 trap (Max).

Either tren or trr must be satisfied for a read cycles.

torr (max) and torz (max) define the time at which the outputs achieve the open circuit condi-

tion and are not referred to output voltage levels.

twcs, trwp, tcwp, tawp and tcew are not restrictive operating parameters. They are included in

the data sheet as electrical characteristics only; if twes = 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 2 trwp(min), tcwp = tewp(min), and tawn = tawp(min), or tcwp = tewn(min)

tawp = tawp (min) and tcpw = tcpw (min), the cycle is a read-modify-write and the data out-

put 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 referred to UCAS and LCAS leading edge in early write cycles and to

WE leading edge in delayed write or read-modify-write cycles.

trase defines RAS pulse width in EDO mode cycles.

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

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 tor =tcwr, the /O pin will remain open circuit (high
impedance): if toen <tcwt, invalid data will be out at each I/O.

When both LCAS and UCAS go low at the same time, all 16-bits data are written into the
device. LCAS and UCAS cannot be staggered within the same write/read cycles.

All the Vee and Vs pins shall be supplied with the same voltages.

tasc, tca, tres, twes, twen, tesk and tree are determined by the earlier falling edge of UCAS
or LCAS. -

tere, tcur, tren, tace and tepw are determined by the later rising edge of UCAS or LCAS.

tcww, tou, tos and teus should be satisfied by both UCAS and LCAS.

tce is determined by the time that both UCAS and LCAS are high.
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25.

26.

27.

28.

29.

30.

turc(min) can be achieved during a series of EDO page made write cycles or EDO mode
write cycles. Tt both write and read operation are mixed in a EDO mode RAS cycle(EDO
mode mix cycle (1),(2)) minimum Value of CAS cycle (tcas+tce+2tT) becomes greater than
the specified turc (min) value. The value of CAS cycle time of mixed EDO mode is shown
in EDO mode mix cycle (1) and (2).

When output buffers are enabled once, sustain the low impedance state until valid data
is obtained. When output buffer is turned on and off within a very short time , generally
it causes large Vee/Vss line noise, which causes to degrade Vi min/ViL max level.

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 specification of later rising edge of
RAS and CAS between tour and ton, and between torr and torr.

EDO Hi-Z control by "OF or WE. OF nising edge disables data outputs. When OE goes high
during CAS high, the data will not come out until next C CAS access. When WE goes low
during CAS high, the data will not come out until next CAS access.

Please do not use trass timing, 1048 <trass=<10048. During this period, the deviceis in
transition state from normal operation mode to self refresh mode. If trass= 10048, then RAS
precharge time should use tres instead of tre.

KX] HorL (H:Vm(min) < Viv < Vm(max), L : Vi{min) < ViN < Vi(max) )

\O
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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.
RAS —\
s \
o \
VE AN

(3) Closely separated upper/lower byte control is not allowed. However when the condition(tce <tuvr)
1s satisfied, EDO page mode can be performed.

)

Delayed write

)

Early write

1)

il

tuL

(4) Byte control operation by remaining LCAS or UCAS high is guaranteed.

\\
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Timing Waveforms **

ADDRESS

Din

Dour

FIGURE 1. READ CYCLE

B 4028757 0005965 453 WA

OGO 1
* 50000 -

tre
tras » tre >
3 .
N 7 N
tesu fcre
tren trsy
tT - tcas
X 1
= torr
< traD tRAL tonr
tcaL
SR tran tasc {can troD >
4
ROW COLUMN
trrH
trcur
tres e RCH ol twez
tozc tcop two
- High-Z
4
tozo >l toac
1
tcac .
tra e "
- - tcLz " le tox »
High-Z ? ZL
Dout
INVALID Dour N\

Don't care

12




@ LG Semicon. Co., LTD.

trc
tras , trp
—_— - X
RAS
\' N 2 }:\i
trsH
tr
" {rcp tcas tcre
fcsu

—_— |\
UCAS
LCAS

‘V.V."V.V’V’V V‘V’V‘V V.V.V‘V’V’V’V
ADDRESS 0’:‘2’:’0 900000900 ‘2.2020:
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> i XRREOORERRKK
Dout Highz7*"

* m : Don't care

** OF : Don't carc

*** twes 2 twes (min)

FIGURE 2. EARLY WRITE CYCLE
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tre
- tras tre
N =\
RAS
\-‘ JAE:;\—
trsu
tr
trep fcas ol le tere
tcsH
N
UCAS \
LCAS
Lss tran tasc toas
V.V‘V’ - “. ’V’V’VOV’V’V’V.V’V’Vov‘V
ADDRESS XU T R o RRRLRRLRK
¢ LRWL
trcs twp
7T XXXXXXLXXANS R XALNY)
RO AR
tozc - tps ton
Din
XXX PRRRRRRRIARK
tpz0 be— toop toen
—  SOOOL00OOOCO00 A
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torz
toLz

INVALID High-Z
Dour
* m : Don't care

FIGURE 3. DELAYED WRITE CYCLE °®
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Dout
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tpzo toop toEH
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A
1
«LCAC,
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trAC toHo
? Dour High-Z
INVALID Dour 4
tcLz —»

* m : Don't care

FIGURE 4. READ MODIFY WRITE CYCLE ™
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tras - trp
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tT
tcre « trrc > tcm’—
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LCAS
fasr trRAH
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torr
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Dout IN]‘;OA;D High-Z

* m : Don't care

¥ O_E,ﬁ : Don't care

¥%* Refresh Address:
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FIGURE 5. RAS ONLY REFRESH CYCLE
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tre ol trc
tre > tras " tre > tras tre
RAS §
tr
trec trrc tere
tcp . {csr tcur tcp tosr tchr A
- W \ N
UCAS
LCAS
twre | [twri I
— 4 MOOOCOOOOOOCOOOOOOOOOOOOOO0
WE ¢ 40000000000 00000 000
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ADDRESS
«»] torr
forr

High-Z
Dour INVALID F &
Dour

DOOOO
‘ - ]
’:.:’:0:’:‘ : Don't care

** OF : Don't care

FIGURE 6. CAS BEFORE RAS REFRESH CYCLE
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ADDRESS

DN

Dour

tre trc >
tras trp tras trp
N NN
T —o—fe—
frcD tRsH tcEr |
N /f_
N ¥
. trAD . {RAL
tasr| |tram tasc oo tcan
v L RS
B
|__tRcs > »lte- treH
XOOOOOOC
KXY
- tWDD
VAV, W VAV V.
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EZ
< tan » [e»|tono
‘ trac R OFE,
tcLz . ton .
High-Z % Bour I
INVALID Dour
R

¥ M : Don't care

FIGURE 7. HIDDEN REFRESH CYCLE
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ADDRESS

Dour

{RrAsP

ROW

toac teac teac
1
tRAC tom
faa
tcac ton
qtnon thou
— [ por B o B
Dour 1 - Dour 2 - DoutN
T/ P /1
INVALID Dour INVALID Dour INVALID Dour

N .v ’v ’v .v ‘

* PO : Don't care

PAAAN]

FIGURE 8. EXTENDED DATA OUT MODE READ CYCLE
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- trase N tre
— trECP
RAS \‘
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FIGURE 10. EXTENDED DATA OUT MODE READ CYCLE (Zm TYPE)
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B 40248757 0005977 575 IN




trasp {rp
- \ i
RAS \-
tr N tere
treo top tep tep >
UCAS S tCASZ g tcas Z Sh tcas Lc lg toas _%E
LCAS K 2
- tosu - trap
twes| [twen ¢ trsi o trrer
e treu
h
—_— tcpw
" 1
| tawp tear 1
o tASC tASC
tasc tcan ** ltcan
tcan
ADDRESS il ; ><_°°"‘.’“"
i N
tear
» tos
tos || for i tktzn
. igh -
o 3 o b High 2 o
| - twop
-_tonn
OE tomo \
‘tCAC E‘C #ﬁ > 'oém
toac toou J tomz, fan torr | LOHO
tan | taa toac t:::
face - tace tace
ioh - A X N A X
Dout ngh z g Dour2 pibom 3[—; Dour 4 S—

'.V.V‘V.V ‘
* EXXXX)N : Don't care
A’A‘A‘A‘A‘
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The low self refresh current is achieved by introducing extremely long internal refresh cycle.
Therefore some care needs to be taken on the refresh.

1. Please do not trass timing, 1048 <trass=<100ss. During this period, the device is in transition
state from normal operation mode to self refresh mode. If trass=100us, then RAS precharge
time should use tres instead of tre.

2. If you use RAS only refresh or CER burst refresh mode in normal read/write cycle, 1024 cycles
of distributed CBR refresh with 15.6 8 interval should be executed within 16ms immediately
after exiting from and before entering into the self refresh mode.

3. If you use distributed CBR refresh mode with 15.6 48 interval in normal read/write cycle, CBR
refresh should be executed within 15.6 8 immediately after exiting from and before entering into
the self refresh mode.

4. 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.

FIGURE 16. SELF-REFRESH CYCLE
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Package Dimensions Unit: Inches (mm)
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