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Description

The GM71V(S)18163A/AL is the new generation
dynamic RAM organized 1,048,576 words x 16 bit.
GM71V(S)18163A/AL has realized higher density,
higher performance and various functions by
utilizing advanced CMOS process technology. The
GM71V(S)18163A/AL offers Extended Data Out
(EDO) Mode as a high speed access mode.
Multiplexed address inputs permit the
GM71V(S)18163A/AL 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 SOJ

(Top View)

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)

trac | tcac | trc | terc

GM71V(S)18163A/AL-7 | 70 18 | 124 | 30

GM71V(8)18163A/AL-8 80 20 144 35

* Low Power
Active : 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 (L-version)
* Battery Back Up Operation (L-version)
* 2 CAS byte Control

44 (50) TSOP 1
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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-In/Out Veo Power (+3.3V)

RAS Row Address Strobe Vss Ground

UC_AS, LCAS Column Address Strobe NC No Connection

Ordering Information

Type No. Access Time Package
GM71VI8163A1.7 70ns Pt
GM71V18163AJ-8 80ns Plastic SOJ
GM71VI8163AT-7 70ms :go(;\(’glpin
GM71VI18163AT-8 80ns Plastic TSOP II
GM71VSI18163ALJ-7 70ns jgopl.::ﬂ
GM71VS18163AL1J-8 80ns Plastic SOJ
GM71VS18163ALT-7 7018 :20( x;lpin
GM71VS18163AL1T-8 80ns Plastic TSOP II

Absolute Maximum Ratings*

Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 C
Tsta Storage Temperature (Plastic) =55 ~ 125 C
Vw/Vour Voltage on any Pin Relative to Vss (-%ig\\,%g:g)g \Y
Ve Voltage on Vec Relative to Vss -0.5~+4.6 v
Iour 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 36 v
Vi Input High Voltage 20 - Vee +0.3 v
Vo Input Low Voltage -0.3 - 0.8 v

*Note: All voltage referred to Vss.
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 | TCAS|UCAS | WE | OE Output 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 | 1,23
L L L L D Open Word
L L H L H Undefined | Lower byte
L H L L H Undefined | Upper byte Dela)éec‘:lyﬁtc 12,3
L L L L H Undefined Word ’
L L H HtoL | LtoH Valid Lower byte
L H L HtoL | LioH Valid Upper byte ivefi‘:‘;’:;’;i:y 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 Ig;ﬁ'esh 1,3
HtoL L L D D Open Word (L-version)
Lo | H | m | D | D | o | Wem | o ENe |13
L L L H H Open (Oul:pesf d?sli‘;cd) 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, CCAS=L, UCAS=H, then CAS-before-RAS refresh cycle is selected.
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DC Electrical Characteristics (Vcc=3.3V £0.3V, Ta=0~707C)

Symbol Parameter Min | Max | Unit | Note
Von Output Level
Output "H" Level Voltage (Iour= -2mA) 24 Vee v
Vou Output Level 0 0.4 v
Output "L" Level Voltage (Tour = 2mA) )
Tcar Operating Current 70ms | - 150
Average Power Supply Operating Current mA 12
(RAS, UCAS or LCAS Cycling: tre= tre min) 80ns ) 130 ’
Icc Standby Current (TTL)
Power Supply Standby Current - 2 mA
(RAS, UCAS, LCAS = Vm, Dour = High-Z)
Tees RAS Only Refresh Current 70ms . 150
Average Power Supply Current oA 5
RAS Only Refresh Mode
(tre = tremin) 80ns - 130
Tees Extended Data Out Mode Current 7008 _ 165
Average Power Supply Current mA 13
EDO Mode 20 150 ’
(tiec = tipc min) ns -
Ices Standby Current (CMOS) - 1 mA
Power Supply Standby Current
(RAS, OCAS or LCAS = Vec - 0.2V, Dour = High-Z) - 150 | uA 4
Iccs CAS-before-RAS Refresh Current 7018 R 150
(trc = tre min) mA
80ns - 130
Toer Battery Back Up Operating Current
(Standby with CBR Refresh) - 400 JA 45
(tre=125 8, tras < 0.3 ps, Dour=High-Z)
Tecs Standby Current RAS=Vm
UCAS ,LCAS =V - 5 mA 1
Dour = Enable
Tocs Self-Refresh Mode Current . 250 A 5
(RAS, UCAS or LCAS<0.2V, Dour=High-Z)
I Input Leakage Current _
Any Input (OV<Vm<4.6V) 10 10 wA
oy Output Leakage Current -10 10 yA
(Dour is Disabled, 0V=<Vour<4.6V)

Note: 1. Icc depends on output load condition when the device is selected. Ico{max) is specified at the output open

condition.

2. Address can be changed once or less while RAS = Vo

3. Address can be changed once or less while LCAS and UCAS = V.,

4. V2 Vee- 0.2V, 0VSVe<02V.

5. L-version.
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Capacitance (Vcc=3.3V 0.3V, Ta=257C)

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

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

AC Characteristics (Vcc=3.3V £0.3V, Ta=0~707C, Notes 1, 2, 19)
Test Conditions

Input rise and fall times : 2 ns Output timing reference levels : 0.8V, 2.0V
Inputlevels : ViL=0V, VL =3V Output load : 1ITTL gate + CL (100 pF)
Input timing reference levels : 0.8V, 2.0V (Including scope and jig)
Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)
GM71V(S)18163 GM71V(S)18163
Symbol Parameter == = Unit | Note
Min Max Min Max

tre Random Read or Write Cycle Time 124 - 144 -
tre RAS Precharge Time 50 - 60 - ns
ter CAS Precharge Time 13 - 15 - ns
tras RAS Pulse Width 70 | 10,000 80 | 10,000 | ms
tcas CAS Pulse Width 13 | 10,000 15 | 10,000 ns
tasr Row Address Set up Time 0 - 0 - ns
tran Row Address Hold Time 10 - 10 - ns
tasc Column Address Set-up Time 0 - 0 - ns 21
tcan Column Address Hold Time 13 - 15 - ns 21
treo RAS to CAS Delay Time 20 52 20 60 ns 3
traD RAS to Column Address Delay Time 15 35 15 40 ns 4
trsH RAS Hold Time 18 - 20 - ns
tesu CAS Hold Time 58 - 68 - ns 23
tcre CAS to RAS Precharge Time 5 - 5 - ns 22
toop OE to Div Delay Time 18 - 20 - ns 5
tozo OE Delay Time from Div 0 - 0 - ns 6
tozc CAS Delay Time from D 0 - 0 - ns 6
tr Transition Time (Rise and Fall) 2 50 2 50 ns 7
txEF Refresh Period - 16 - 16 ms

Refresh Period (L-version) - 128 - 128 ms
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Read Cycle
GMT1V(S)18163 GMTIV(S)18163
Symbol Parameter AL e Unit | Note
Min Max Min Max

trac Access Time from RAS - 70 - 80 ns 8,9
tcac | Access Time from CAS - 18 - 20 s | 91017
taa Access Time from Address - 35 - 40 ns | 911,17
toac Access Time from OF - 18 - 20 ns 9
tres Read Command Setup Time 0 - 0 - ns 21
tres | Read Command Hold Time to CAS 0 - 0 - ns | 12,22
trcHR Read Command Hold Time from RAS 70 - 80 - ns
trru Read Command Hold Time to RAS 5 - 5 - ns 12
traL Column Address to RAS Lead Time 35 - 40 - ns
teaL Column Address to CAS Lead Time 23 - 28 - ns
teLz CAS to Output in Low-Z 0 - 0 - ns
ton Output Data Hold Time 3 - 3 - ns 27
toso Output Data Hold Time from OF 3 - 3 - s
torr Output Buffer Tum-off Time - 15 - 15 ns 13,27
toez Output Buffer Tumn-off Time to OF - 15 - 15 ns 13
tcop CAS to Div Delay Time 18 - 20 - ns 5
torr Output Data Hold Time from RAS 3 - 3 - ns 27
torr Output Buffer Tum-off Time to RAS - 15 - 15 ns 27
twez Output Buffer Tum- off Time to WE - 15 - 15 ns
twoo | WE to Dv Delay Time 18 ) 20 . ns
troD RAS to D Delay Time 18 . 20 - 1s
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Write Cycle

GMTIV(S)18163 GM7LV(S)18163
Symbol Parameter s i Unit | Note
Min Max Min Max
twcs Write Command Setup Time 0 - 0 - ns | 14,21
twen Write Command Hold Time 13 - 15 - s 21
twe Write Command Pulse Width 10 - 10 - ns
trwL Write Command to RAS Lead Time 13 - 15 - ns
tow Write Command to CAS Lead Time 13 - 15 - ns 23
tos Data-in Setup Time 0 - 0 - ns 15,23
tou Data-in Hold Time 13 - 15 - ns 15,23
Read- Modify-Write Cycle
GMTLV(5)18163 GMT71V(5)18163
Symbol Parameter AT AALS Unit | Note
Min Max Min Max
trwc Read-Modify-Write Cycle Time 175 - 199 - ns
tewp RAS to WE Delay Time 92 . 104 - ns 14
tewn CAS to WE Delay Time . 40 - 44 - ns 14
tawp Column Address to WE Delay Time 57 - 64 - ns 14
toen OE Hold Time from WE 18 - 20 - ns
Refresh Cycle
GMT1V(8)18163 GM71V(S)18163
Symbol Parameter ST e Unit | Note
Min Max Min Max
tosr C?i Setup Time 5 5 s 21
(CAS-before-RAS Refresh Cycle) ) )
fcHr CAS Hold Time
(CAS-before-RAS Refresh Cycle) 10 - 10 - s | 22
trrc RAS Precharge to CAS Hold Time 0 - 0 - ns 21
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EDQO Mode Cycle

GM71V(8)18163 GMTLV(S)18163
Symbol Parameter AALT AALS Unit | Note
Min Max Min Max
tupc EDO Mode Cycle Time 30 - 35 - ns 25
trasp EDO Mode RAS Pulse Width - 100,000 - 100,000] mns 16
tace Access Time from CAS Precharge - 40 - 45 ns |9,17,22
truce RAS Hold Time from CAS Precharge 40 - 45 - ns
toon Output Data Hold Time from CAS Low 5 - 5 - ns 9
tcoL CAS Hold Time Referred OF 13 - 15 - ns
tcor CAS to OE Setup Time 5 - 5 - ns
Read command hold Time from
—c 40 - 45 - ns
brcip CAS precharge
EDO Read-Modify-Write Cycle
GM71V(S)18163 GM71V(S)18163
Symbol Parameter —A/ALT AALS Unit | Note
Min Max Min Max
turrwe | EDO Mode Read-Modify-Write Cycle Time 90 - 29 - ns
terw WE Delay Time from CAS Precharge 62 - 69 - ns 14
Self Refresh Mode (L-Version)
GMT1VS18163 GMT71VS18163
Symbol Parameter ALT ALS Unit | Note
Min Max Min Max
trass RAS Pulse Width (Self-Refresh) 100 - 100 - us 29
tres RAS Precharge Time (Sclf-Refresh) 130 - 150 - ns
tcus CAS Hold Time (Self-Refresh) -50 - -50 - ns
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Notes :

1. AC measurements assume tr = 2 ns.

2. An initial 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).

3. Operation with the trep (max) limit insures that trac(max) can be met, trep(max) is
specified as a reference point only; if tecp 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, trap(max) is
specified as a reference point only; if trap is greater than the specified trap (max) limit, then
access time 1s controlled exclusively by taa.

. Either toop or tcoo must be satisfied.

Either tozo or tozc must be satisfied.

7. 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).

8. Assumes that tep < trep (max) and trap < trap (max). If trep or trap is greater than the
maximum recommended value shown in this table, trac exceeds the value shown.

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

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

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

12. Either trcu or trre must be satisfied for a read cycles.

13. 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.

14. twcs, trwp, tcwn, 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 = trwp(min), tewp = tcwn(min), and tawn = tawn(min), or tcwp = tewn(min)
tawp 2 tawp (min) and tecpw = 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) 1s indeterminate.

15. 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.

16. trase defines RAS pulse width in EDO mode cycles.

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

18. 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 torn =tewr, the /O pin will remain open circuit (high
impedance): if tom <tcww, invalid data will be out at each I/O.

19. 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.

20. All the Vce and Vss pins shall be supplied with the same voltages.

21. tasc, tcan, tres, twes, twen, tosr and trec are determined by the earlier falling edge of UCAS

or LCAS.

22. tewe, teur, tren, tace and terw are determined by the later rising edge of UCAS or LCAS.

23. tcwi, toy, tos and tcus should be satisfied by both UCAS and LCAS.

24, tcp is determined by the time that both UCAS and LCAS are high.

o W
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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. It both write and read operation are mixed in a EDO mode RAS cycle(EDO
mode mix cycle (1),(2)) minimum Value of CAS cycle (tcasttcr+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 Vcc/Vss line noise, which causes to degrade Vi min/Vi.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 tonr and ton, and between torr and torr.

EDO Hi-Z control by "OE or WE. OE 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=<100s. During this period, the deviceis in
transition state from normal operation mode to self refresh mode. If trass=100us, then RAS
precharge time should use tres instead of tre.

m Hor L (H: Vi(min) < Vv < Vm(max), L : Vi(min) < VIN < Vi(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.
RAS _\

s \

o \
WE AN

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

)

Delayed write

)

Early write

1)

il

L

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

ADDRESS

Din

Dour

tre >
tras tre
\ o -
R
tosu fcre >
irch trsH
tT tCAS
N 4
\-'g 7£ torr __ )
traD trRAL ” tour
tcaL
S trRAH tasc fcan " trOD >
M
ROW COLUMN
trRH
trcHR
X trecs trRCH twez
tozc tcop fwop
QOO High-Z
CRRIRKES
{pzo o o toac o toop
e >
OO
GO
' torz
_ tcac > toxo -
. taa > torrF
RAC _ >
renm " ton >
High-Z ;F x i Dout ’ E—
INVALID Dour N 7

FIGURE 1. READ CYCLE
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trc
tras tre

trsH

" {reD le fcas fcre
tcsu :I

ADDRESS

.V’V.V‘V‘V‘V‘V‘V’V’V‘V’V V‘V‘V‘V’V‘V
elolalslefodoleletoleteteloletelel

twes twen

WaVaVaV VaV VoW, VL WV, MAANAAAANAAANN/
’0’0’0’0’0’0 O 0‘0 O AN ’0’000‘0’0 ¢ 0'0 QO
A ’A‘AA’A’A’

OO0 0
QUL

S0
OO

tos ton

’v’v‘v.v V.V’V’V’V‘V.'
> i RRRRXEORRKX

OOOOOCK
SRRRIKRRKK

High-Z*#+*
Dour

* m : Don't care

** OF : Don't care

**¥ twes 2{wes (min)

FIGURE 2. EARLY WRITE CYCLE
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ADDRESS

D1

4

trc
tras > trp
- 3
{ }:\—
2
" trsH
tr
frcD . tcas ol le tcre
tcsn »
N
tasR tran tase tcan
VV‘V’ - "’ ‘VQV’ ‘V’V ’V.V’V’V’V‘V’V’V.V’V‘V’V
QAR ™ %  2RRRRRRRRRKRIKRUKRK
towr je—>
« IRWL
trcs twp
\/ V.V.V V"V.V‘V‘V’V’V’V V¢ ’V.V‘V’V V'V‘V’V" V’V’V.Y’V‘
OREEEXRRRKY AN
tozc > tos ton
’v’v v’v‘v’v.v’v.v’v’v‘ High-Z ‘V’V‘V‘V’V.V’V’V.V’Y’V
XXX PR
toop toen
tozo le—» <
V’V V’V’V v’v’v’v’v.v’v’ ‘
ORRRRRRRRRRARRIN

torz
terz
i
INVALID High-Z
Dour
*

m : Don't care

FIGURE 3. DELAYED WRITE CYCLE ™
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ADDRESS

Dr

Z

Dout

trwc
. trAs > tre
S ZF_—_:
\T 7 \
tr
treD > {cas tcrp
N
traD
Jas & tasc tcan,,
OOOOOOOOOOOOOOOOOOO0
o “or RRRRRRHKARXRRIRRRARNS
tres - tewn »
tawn ol letROL |
trwD o lel¥2
CECCCCCCCeOee ) (X0
oteleleloolelolelolelole N AR
tpzc tos ton
QOO0 High-Z
XA i
tnzo |}, toon toex
- toac
I
tcac
taa
< trac jetomo
Dour N High-Z
INVALID Dour N 7|£ m
tcLz —» * : Don't care

FIGURE 4. READ MODIFY WRITE CYCLE ™
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RAS

ADDRESS

Dovut

tre

tras - trp

INVALID

‘_/V_X\_‘ \____
tr
tcre trec tcm’_
fasr tran
XXX IIHHKKX,
P RRRRRRRRRRRRRRRRRNKS
torr
torr

High-Z

C

Dour

¥ m : Don't care

¥ &,ﬁ : Don't care

**¥ Refresh Address:
A0-A9 (RAO-RA9)

FIGURE 5. RAS ONLY REFRESH CYCLE
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ADDRESS

Dour

trc trc

e »
irp tras
tr
trec treC tcre
tcp . fosr tcur tcp tesr tcur N
W N R
twre | |twra I |
¢ OO0 4000004
atotlaloleteleletoledeloledeloledoleledolleloledele
«»| torr
torr
INVALID F High-Z
Dour
X000 .
* ::::’x’:‘ : Don't care
** OE : Don't care
FIGURE 6. CAS BEFORE RAS REFRESH CYCLE
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trc tre tre >
tras tre tras tre tras tre
RAS N J
K 7 \_J/‘—__\_
T —o—ta—
trcD JlrsH  fomr | |
P
UCAS )IX / B
LCAS \ 7]
trAD frAL
tasr] [tran tasc oo tcan
OOOOOOOOOOOOOOOOO0
AopRess Doleleleeloletelefodeteledodeleleborst
WE
- twop
V’V VOVOV‘V.V High-Z
o SRR o
¢ LDZC - >
tozo "y < tcop
foac —te-{oop
OE ; v
teac g)vnz
EZ
» ta [>|toHo
- trac OFE
tcLz " ton >
High-Z %) q: N
Dout Dour ?—-—
INVALID Dour torm
toHr

* m : Don't care

FIGURE 7. HIDDEN REFRESH CYCLE
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ADDRESS

Dour

trasp -
truce {rp
RAS N
t
T " tosu e _ irsu
trep toas tep teas tep tcas
\ /g< L—\'(
traD tcar ; tcar traL
tasr tasc] [tean tasc] AH ﬁ tcan
ROW COLUMN 1 COLUMN 2 COLUMN N
N
e {rReu
" trap
|-_.tnc3 trru
— twez
torr
tace tace torr
- taa [ torr
I
trac toez
" taa
teac ton
toor toou
e ERTIETTERE
Dourl [)-- Dour2 |- Dour N ;’S—
~
71 7/
INVALID Dour INVALID Doutr INVALID Dour

* m : Don't care

FIGURE 8. EXTENDED DATA OUT MODE READ CYCLE
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trase N tre
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RAS R
7
1T —pl—to— tcre
turc il tupc AR trrc
| tesm | tor = i st
TGCAS \li‘ tcas _Zc ) tcas A ¥\ teas c “ “teas I 7‘
LCAS N— E—.—————.—’ E
- trar L . traw -
1rcs treu tres terer
} yis o
=
toas twop
7 tRDD |
tasc toan tasc tcan tasc tean 1 tascl |tcan >
tasr] [tram e e L N Loz
- Ble r r-
O F y
ADDRESS ROW;"‘ X COLUMN 1 COLUMN 2 COLUMN 3 COLUMN N
¢ b
| tea toan toar tear) | o L—hto
ZC - " - lltOHR
i ton,
Dm High-Z
20
tco tcor tooo 1
»
| £
t
tace > tac e torz
¢ »He-tcac - Taa LY “tono
] t2:2 tono teac (o) teac
tt:: R toac IE:BE tonao toac
> C - o
High-Z ;L - > A e 3 p
Dour Dour 1 Dout 2 >—-—< Dour2 Dout 3 S—g Dour N
)L—J F——7 7
INVALID Dour

FIGURE 9. EXTENDED DATA OUT MODE READ CYCLE (OE CONTROL) 8

a0
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RAS

LCAS

UCAS

ADDRESS

Dmv

LDour

UDout

tre
5\ trasp N Z
N 7
tr
. {csu 1 1l tipe S tire _Jo¥] tere
tcas
tcas tcas - »
A Zf k J\ trsH_| /ﬂ
C ter | T— |t US4 fla N 7
tcas
>
N ,f N i
A c .
tasr
traH tasc| | tcan tasc| | tcan tean
‘ rl —>
ROW COLUMN 1 COLUMN 2 COLUMN 4
N
trcHp
tozc tcaL tcan, |: trrE
trcs o - < toac »lfe—trcn
twop
High-Z
tcac
tcac - toop

*
Solatelels

: Don't care

FIGURE 10. EXTENDED DATA OUT MODE READ CYCLE (2CAS TYPE)
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