Ll

MITSUBISHI LSIs

M5M44266BP, ),L-7,-8, -10

FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

DESCRIPTION
This is a family of 262144-word by 4-bit dynamic RAMs,
fabricated with the high performance CMOS process, and
is ideal for large-capacity memory systems where high
speed, low power dissipation, and low costs are essential.
The use of triple-layer polysilicon process combined with
silicide technology and a single-transistor dynamic storage
cell provide high circuit density at reduced costs, and the
use of dynamic circuitry including sense amplifiers assures
low power dissipation. Multiplexed address inputs permit
both a reduction in pins and an increase in system densities.
In addition to the RAS-only refresh mode, the hidden
refresh mode and CAS before RAS refresh mode are avail-
able.

FEATURES

3 Cycle Power

time

CAS | Address oV
access | access | access | access dissipa-
time time time time tion

(max. ns)|imax. ns)jimax. ns){imax. nslf{min. ns}|{typ.mwW

RAS
Type name

P

M5M442GGBLJ-7 70 20 35 20 140 230
P

M5M44ZGGBLJ-B 80 20 40 20 160 200
P

M5M“2665€'|0 100 25 50 25 190 175

® High performance CMOS technology
® Standard 20 pin DIP, 26 pin SOJ, 20 pin ZIP
® Single 5V+10% supply
® | ow standby power dissipation
275mW (Max) . ............ CMOS input level
® |ow operating power dissipation
M5M442668BP, J, L-7 ........... 440mW (max)
M5M44266BP, J, L-8 ........... 385mW (max)
M5M442668P, J, L-10. .. ... ..... 330mW (max)
® All inputs, outputs TTL compatible and low capacitance
® Tri-state unlatched output
® 512 refresh cycles/8ms
® Early write mode and OE control output buffer imped-
ance
® Write per bit mode capability
® Read-Modify-write, RAS-only refresh, Fast-page mode

capabilities
® CAS before RAS refresh mode capability
CAS controlied output allows hidden refresh
® Wide RAS low pulse width for
Fastpagemode .................. 50us (max )

APPLICATION
Main memory unit for computers, Microcomputer memory,
Refresh memory for CRT

PIN CONFIGURATION (TOP VIEW)
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M5M44266BP, J,L-7, -8, -10

FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

FUNCTION

The M5M44266BP, J, L provide, in addition to normal
read, write, and read-modify-write operations, a number of
other functions, e.g., write per bit mode, fast page mode,
RAS-only refresh, and delayed-write. The input conditions
for each are shown in Table 1.

Table 1 Input conditions for each mode

fnputs Input/Output Ref
Operation — — efresh Remark
RAS TAS W OF aow | S Input Output
Read ACT ACT NAC ACT APD APD OPN VLD YES Fast page
Write (Early write) ACT ACT ACT DNC APD APD VLD OPN YES mode
Read-Modify-write ACT ACT ACT ACT APD APD VLD VLD YES | ldentical
RAS-only refresh ACT NAC DNC DNC APD DNC DNC OPN YES
Hidden refresh ACT ACT 'DNC ACT APD DNC 0PN VLD YES
CAS before RAS refresh ACT ACT DNC DNC DNC DNC DONC OPN YES
Standby NAC DNC DNGC DNC DNC DNC DNC OPN NO
Note ACT: active, NAC: nonactive, DNC: don’t care, VLD: valid, APD: applied, OPN: open
BLOCK DIAGRAM
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MITSUBISHI
ELECTRIC 2—165

This Material Copyrighted By Its Respective Manufacturer



MITSUBISHI LSIs

MSM“ZGGBP, J, L'7, -8, '10

FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —-1~7 \2
V) {nput voltage With respect to Vgg —1~7 v
Vo Output voltage —-1~7 v
lo Output current 50 mA
Pd Power dissipation Ta=25C 1000 mw
Topr Operating temperature 0~ 70 )
Tstg Storage temperature —65--150 °C

RECOMMENDED OPERATING CONDITIONS (Ta=0~70C. uniess otherwise noted ) (Note 1)
i Limits )
Symbol Parameter - Unit
Min Nom Max
Vee Supply voltage 4.5 5. 5.5 v
Vss Supply voltage 0 0 0 v
ViH High-level input voltage, all inputs 2.4 6.5 \
ViL Low-level input voltage, all inputs —1.0 0.8 A\
Note 1: All voitage values are with respect to Vgg
E LECTR'CAL CHARACTER |ST|CS (Ta=0~70°C, Voc=5V+10%, Vss=0V. unless otherwise noted ) (Note 2)
Lo
Symbol Parameter Test conditions imits Unit
Min Typ Max
VoM High-level output voltage lon=—5mA 2.4 Vce \
VoL Low-level output voltage loL=4.2mA 0 0.4 \
loz Oft-state output current Q floating OV=Voyt 5.5V -10 10 1A
1 Input current OV =V|NS 6.5V Other inputs pins =0V —10 10 A
M5M442668-7 e ) a0
Avera | t f Vee. RAS, CAS cycling
16C1AV) | oneratms Nomeg gy CCr | M5M442668-8 70 mA
operating {Note 3, 4) tRC = twgc = min, output open
M5M442668-10 60
RAS =CAS=V|4. output open 2
lcce Supply current from Ve, standby —_————— mA
RAS=CAS=0E =Vgc-0.5,0utput open 0.5
M5M44266B-7 AAS . SAS—v 30
A | t f Vee. cycling, =
lecacav) \;erarg'e supply c;rren rom Vee M5M442665-8 9 H 70 mA
refreshing {Note 3) tRC = min, output open
M5M44266B-10 60
M5M442668-7 AAS—v SAS 70
A i Vi =ViL. cyclin,
1608aV) | Faetpoos oo o ' ¢ [ M5M44266B-8 v veling 60 mA
ast-Page-Mo ote 3, tpc = min, output open
M53M442668-10 50
M5M44266B-7 J— R 80
Average supply current from Vge - CAS before RAS refresh cycling
tces(av) CAS before RAS refresh mode M5M44266B-8 tre = mi 70 mA
(Note 3) | M5M442668-10 RC ™ min, output open 60
Note 2: Current flowing into an IC is positive, out is negative.
3: Iccitav). lecatavy and fecatav) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.
4: Icci(av) and Iccaiav) are dependent on output loading. Specified values are obtained with the output open.
CAPACITANCE (Ta=0~70°C, Vec =5V £10%, Vss =0V, uniess otherwise noted )
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
Ci(a) Input capacitance, address inputs {Note 5) 5 pF
C\(OE) Input capacitance, OE input vi=v 7 pF
Ci(W) Input capacitance, write control input ‘ ' ‘IMT—IS 7 pF
— = z
Ci(RAS) Input capacitance, RAS input 7 pF
— Vi=25mVrms
C\(Tas) Input capacitance, CAS input 7 pF
Ci/o Input/Output capacitance, data ports 7 pF
Note 5: Cjia) of ZIP is 6pF {max).
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FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

SWITCHING cHARACTERlST'CS(Té=O~70‘C . Vcc =5V £10%, Vgs =0V, unless otherwise noted) {Note 6)

Limits
Symbol Parameter M5M44266B-7 | M5M44266B-8 | M5M44266B-10 Unit
Min Max Min Max Min Max
tcac Access time from CAS (Note 7, 8) 20 20 25 ns
trac Access time from RAS - {Note 7, 9} 70 80 100 ns
tcaa Column Address access time {Note 7, 10) 35 . 40 50 ns
tcpa Access time from CAS precharge (Note 7, 11) 40 45 55 ns
toEA Access time from OE {Note 7) 20 20 25 ns
tcLz Output low impedance time from CAS low {Note 7} 5 5 5 ns
toFF Output disable time after CAS high {Note 12} 0 20 0 20 0 25 ns
tdis(oE) | Ovutput disable time after OF high (Note 12) 0 20 0 20 0 25 - ns
Note 6: An initial pause of 500us is required after power-up followed by any 8 RAS or RAS/CAS cycles before proper device operation is achieved.
Note that RAS may be cycled during the initial pause. And any 8 RAS or RAS/CAS cycles are required after proionged periods of RAS inactivity before proper
devise operation is achieved. .
7: Measured with a load circuit equivalent to 2TTL loads and 100pF.
8: Assume that tRCD(max) S tRCD and tASCimax) S TASC:
9: Assumes that trep < tRCD(max) and tRAD € trADImax)- f tRCD OF tRAD is greater than the maximum recommended value shown in this table. trac will
increase by amount that tgep or tpap exceeds the value shown.
10: Assume that traD(max} S tRAD and tasC < tASClmax-
11: Assume that tcp £ tcP(max) @nd tASC 2 tASC(max)-
12: toFF(max) and tas(OE) imax) define the time at which the output achieves the high impedance state {iouT < |£10¢Al} and are not reference to VOoH{min} O VOL{max}-

TIMING REQUIREMENTS (For Read, Write, Read-Modify-Write, Refresh, and Fast Page Cycles)

(Ta=0~70°C, Vec =5V +10%, Vss =0V, unless otherwise noted, See notes 13, 14)
Limits
Symbol Parameter M5M442668-7 | M5M44266B-8 | M5M44266B-10 Unit
Min Max Min Max Min Max
tReF Refresh cycle time 8 8 8 ms
tRp RAS high pulse width 60 70 80 ns
tRco Delay time, RAS low to CAS low (Note 15) | 20 50 25 60 25 75 ns
t crp Delay time, CAS high to RAS low (Note 16) 10 10 10 ns
tcen TAS high pulse width 10 10 10 ns
tRaD Column address delay time from RAS low (Note 17} 15 35 20 40 20 S0 ns
1 asR Row address setup time before RAS low 0 o] 0 ns
tasc Column address setup time before CAS low (Note 18) 0 10 0 15 0 20 ns
t RAH Row address hold time after RAS low 10 15 15 ns
tcan Column address hold time after CAS low or W low 15 20 20 ns
tr Transition time {Note 19) 3 50 3 50 3 50 ns
Note 13: The timing requirements are assumed tt = 5ns.

14:
15:

16:
17:
18:
19:

VH (min) 3nd V) (max) are reference levels for measuring timing of input signals.

tRCD(max) s Specified as a reference point only. If tacp is less than tRCD(max), 3CCess time is trac. |f tRcD is greater than tRcD(max). 3ccess time is defined as tcac
and tcaa as shown innotes 8, 10.

tcrp requirement is applicable for all RAS/CAS cycles.

1RAD(max) IS specified as a reference point only. If tRap = tRAD{max) @and tasc < tASC(max) . access time is controlled exclusively by tcaa.

tasC(max) i SPecified as a reference point only. If tacp 2 tRCDImax) 3N TASC 2t ASCimanx). 8ccess time is controlled exclusively by tcac.

tT is measured between ViHimin} @nd V(L (max)-
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MITSUBISHI LSIs

MSM442668BP, J,L-7,-8, -10

FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

Read and Refresh Cycles

Limits
Symbol Parameter M5M44266B-7 | M5M442668-8 | M5M44266B-10 Unit
Min Max Min Max Min Max
tre Read cycle time 140 160 190 ns
trRas RAS low pulse width 70 10000 80 10000 100 10000 ns
toas CAS low pulse width 20 10000 20 10000 25 10000 ns
tesk TAS hold time after RAS low 70 80 100 ns
tRsH RAS hold time after CAS low 20 20 25 ns
tres Read Setup time before CAS low (1] 0 0 ns
tRCH Read hold time after CAS high {Note 20} 0 0 0 ns
t RRH Read hold time after RAS high {Note 20) 10 10 10 ns
taaL Column address to RAS setup time 35 40 50 ns
tapc Precharge to CAS active time ’ 0 0 0 ns
th(cLoe) | OF hold time after CAS low 20 20 25 ns
th(RLoe) | OF hold time after RAS low 70 80 100 ns
tpoEL. Delay time, Data to OE low 0 0 0 ns
1 0EHD Delay time, OE high to Data 15 15 20 ns
th(oecH) | CAShold time after OF low 20 20 25 ns
th(oern) | RAS hold time after OF low 20 20 25 ns
Note 20: Either trcH Of tRrH Must be satisfied for a read cycle.
Write Cycle (Early Write and Delayed Write)
Limits
Symbol Parameter M5M44266B-7 | M5M44266B-8 | M5M442668B-10 Unit
Min Max Min Max Min Max

twe Write cycle time 140 160 190 ns
tRas RAS low pulse width 70 | 10000 80 | 10000 | 100 | 10000 ns
tcas CAS low pulse width 20 10000 20 10000 25 10000 ns
tcsn | CAS hold time after RAS low 70 80 100 ns
t rsH RAAS hold time after CAS low 20 20 25 ns
twos Write setup time before CAS low {Note 22) 0 [ 0 ns
t wow Write hold time after CAS low 15 15 20 ns
towL TAS hold time after write low . 20 20 25 ns
TRwi RAS hold time after write low 20 20 25 ns
twp Write pulse width 15 15 20 ns
tps Data setup time 0 0 0 ns
Ton Data hold time after CAS low 15 15 20 ns
T oEHD Delay time, OF high to data 15 15 20 ns
th(wog) OE hold time after write low 15 15 20 ns
twas WE setup time before RAS iow 0 0 0 ns
t weH WB hold time after RAS low 10 15 15 ns
twos WPB selection setup time 0 0 0 ns
t woH WPB selection hold time 10 15 15 ns
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M5M44266BP, J),L-7,-8,-10

FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

Read-Write and Read-Modify-Write Cycles

Limits
Symbol Parameter M5M44266B-7 | M5M44266B-8 | M5M44266B-10 Unit
Min Max Min Max Min Max

t Rrwe Read write/read modify write cycle time {Note 21) 185 205 245 ns
tras RAS low pulse width 115 10000 125 10000 155 10000 ns
tcas TAS low pulse width 65 10000 65 10000 80 10000 ns
tcosH TAS hold time after RAS low 115 125 155 ns
trRsH RAS hold time after CAS low 65 65 80 ns
tros Read setup time before CAS low 0 ) o 1] ns
tcwo Delay time, CAS low to write low (Note 22) 40 40 50 ns
tawp Delay time, RAS low to write low (Note 22) 90 100 125 ns
TowL CAS hold time after write low 20 20 25 ns
t RwL RAS hold time after write low . 20 20 25 ns
twe Write pulse width 15 15 20 ns
tos Data setup time 8] 0 0 ns
toH Data hold time after write low 15 15 20 ns
t AWD Delay time, address to write low {Note 22) 55 60 75 ns
th(cLog) | OF hold time after CAS low 20 20 25 ns
th(RLoE) | OF hold time after RAS low 70 80 100 ns
t poeL Delay time, Data to OE low 0 0 1] ns
toeHD Delay time, OE high to Data 15 15 20 ns
th (woE) OF hold time after write low 15 15 20 ns
twes WB setup time before RAS low 0 0 0 ns
t weH WB hold time after RAS low 10 15 15 ns
twps WPB selection setup time o | 0 0 ns
t woH WPB selection hold time 10 15 15 ns

Note 21: trwc is specified s tRWC{min} = tRAC(max) * TOEHDImin) * tAWL(min) * tRP(min} * 41T.
22: twcs. tcwn. tRwD and tawp are specified as reference points only. {f twcs = twesimin) the cycle is an early write cycle and the DQ pins will remain high
impedance throughout the entire cycle. If towp 2 tCWDimin). tRWD 2 1RWD(min) 3nd tAwD 2 tAWDImin). the cycle is a read-modify-write cycle and the
DQ will contain the data read from the selected address. |f neither of the above conditions is satisfied, the condition of the DQ (at access time and until
CAS or OE goes back 10 Vi) is indeterminate.

Fast-Page Mode Cycle (Read; Early Write, Read-Write, Read-Modify-Write Cycle)

Limits
Symbol Parameter M5M442668-7 | M5M442668-8 | M5M44266B-10 Unit
Min Max Min Max Min Max
t ec Read, Write cycle time 45 50 60 ns
t RWPC Read write/read modify write cycle time 95 100 115 ns
tras RAS low pulse width for Read, write cycle 115 50000 135 50000 160 50000 ns
tcas CAS low pulse width for read cycle 20 10000 20 10000 25 10000 ns
tep TAS high pulse width {Note 23) 10 25 10 25 10 25 ns
tRsH BAS hold time after CAS low 20 20 25 ns
Note 23: top(max) is specified as a reference point only. If tepimax) S cp. access time is assumed by tcac-
CAS before RAS Refresh Cycle (Note 22)
Limits
Symbol Parameter . M5M442668-7 | M5M44266B-8 | M5M44266B-10 Unit
Min Max Min Max Min Max
tcsh TAS setup time for CAS before RAS refresh 10 10 10 ns
t cHR TAS hold time for CAS before RAS refresh 15 15 20 ns
trec Precharge to CAS active time 0 0 0 - ns

Note 24: Eight or more CAS before RAS cycles instead of eight RAS cycles are necessary for proper operation of CAS before RAS refresh mode.
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Timing Diagrams (Not 25)
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Write Cycle (Early write)
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Write Cycle {Delayed Write)
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Read-Write, Read-Modify-Write Cycle
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RAS-only Refresh Cycle
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M5M44266BP, J,L-7, -8, -10

FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

Hidden Refresh Cycle (Read) (Not 26)

Vin —
RAS

ViL —

Vin —
CAS

Vie —

Vi —
Ag—Ag

Vie —
. Vm—
WB/W

Vie —

DQ1~DQg VIH
(INPUTS) v, —

DQ;~DQg YOH
{OUTPUTS) Vo —

\

tac tre
LRas
—_—\ tras T
\ \ - N\
tap
‘cnp‘._, trRoD tasH tenR
gD
tasAles] [ PAH o tasc tcan tAfi
ROW \ COLUMN OOOOOOOOOOOOONXXXXR) ROW
m ADDRESS @ ADDRESS 8 .’.”..‘..‘...‘"0".“”.....‘0"’.".’."’ ADDRESS
t RAL L RRH
l X0 OO0
Mm AR
tacs
T i
tcac
tcaa FF
terz LLP_—
Hi-z ’—% DATA VALID }-———-Hi-z—
trac
tpoeL,  toEA tdlS(OE)'—,t OEHD
th (0ERH)
= R R R
R RRRD RN

Note 26: Early write, delayed write, rea

d-write or read-modify-write cycie is applicable instead of read cycle.

Timing requirements and output state are the same as that of each cycle shown before.
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MITSUBISHI LSIs

MSM442668BP, J,L-7,-8,-10

FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)IDYNAMIC RAM

CAS before RAS Refresh Cycle

tre tras

tras

teun

tep

-

tere

t t
tosn CHR RPC
tesm
Vie —
CAS
Vie —
I

teen

XX XXX
T e o e e e e et

DQ1~DQq YOH —

{OUTPUTS)

. Vi — VV’V.V‘V.V‘V‘V‘V’V.V’V.V‘V‘V’V.V.V’V.V’V.V.V’V.V’V’V‘VOV‘V.V‘V’V‘V
OF B e ot

Q

O XX WAL TIX LT OIXTY
XS R AL A GRR

MITSUBISHI
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MITSUBISHI LSis

M5M442668BP, J,L-7,-8,-10

FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

Fast Page Mode Read Cycle
tRas
R Vin — 3
RAS \
ViL —
tosH trp
t tec URsH
tere RCD :
r tcas tcas CAS
- _—W \ Z \ z
CAS
Vie — ¢ tcp tep
RAD
t tasc| [tcan tasc| |tcan tasr
tasrleed trAH 1 ASC fesf CAH ASC] l___ \SR|
Vi — ROW T ROW
- . COLUMN-2 COLUMN-3
Ag~Ag Vi — m ADDRESS COLUMN-1 l ADDRESS
I 1
tRAL l LRoH
t
1ACS 3o l.. ACS b£1' AGH .t_- tres L
o Vin —
WB/W
ViL — .
|
0a1~00, Vin = Hi-Z p——Hi-Z Hi-Z J\
ANPUTS)
tcac _IE:F tcac t oF Fl tcAC torF
tcaa tcaa t can
torz toLz oz
- I X [ DATA
D01~DQs VOH DATA '\ DATA X }_
Hi-Z ) . VALID3
(OUTPUTS) v — VALIDA vaLio-2 J
trac ‘CPIA t CTA
t ) toea
tpoeL toea e+ t dis (OE) 1OEL tdis (0E) ;.t.. tdis (0E)
h(OECH)
th (OECH) Lroecr
. Vip —
OE
ViL —
t t D
th(cLoE) 0N | it boer OEH| tooEL t oeho
th(rLOE)
MITSUBISHI
ELECTRIC 2—177
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MITSUBISHI LSIs

M5M44266BP, J,L-7,-8,-10

FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

Fast Page Mode Early Write Cycle (Note 27)

tras tpe

A
Bl
o
< <
F I
|

tesH tec tRsH

taco teas tcas toas

Ol

3

i
< <
F I
[
[l
R
o
el
]\‘
.

tep ter

t tasci [t tasc| ftcam tasc| |tcan
1Asm—-—j BAH o] faCAH r__, tasa
—
Vin — ROW f coLumn ROW
Ao~ Ag i — ADDRESS COLUMN-1 | coLumn-2 UMN-3 ADDRESS
t t
WBS| leweH twespe o [ twon WS g e el WEH twos el fatWoH
twe twp twe

o Vin
WB/W
ViL 2
1 tos
tom os | ton os ton
DO1~DQg V™ DATA DATA \ DATA
UNPUTS) vy, VALID1 VALID-2 VALID3
DQ;~0Qs YO T Wiz

{OUTPUTS) Vo —

N O O O O O O O O U O N OO N O
O — R XK XA LR

Note 27: Itis impossible to change the selected bits of write per bit mode during page mode cycle.
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MITSUBISHI LSlis

M5M44266BP, J,L-7,-8,-10

FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT) DYNAMIC RAM

Fast Page Mode Delayed Write Cycle (Note 27)

tras Lae
S
Vin — N Z
RAS v \
e —
tcosH tRsH
torP treo teas teo
tep tcas
- Vi — \ Z \ Z
CAS Vie — 3 7 x
‘RWL<‘—>
tasR
tasm t tca tasc toan owL A
e RAH tasc fe> =
e
Vi — X p 3 ROW
Ao~ A ROW COLUMN-1 COLUMN-2 ADDRESS
e ADDRESS A —
o I
twes| |twsen tros ‘2& tros
e twe r’ twe
- Vi — f \ \
W h
ViL — = N
' twen tweH
twos| [twon [Dfa ton tos ton
[
X
Vi — \ i DATA DATA
DQ1~DQq ¥ MASK ) Hi-Z \ VALIDA :}———m-z VALID-2
(INPUTS) v, — DATA J 4 \ ) p
terz p toz
DQ1~Dag YO T Hi-Z - /// Hi-Z 4 / Hi-Z
{OUTPUTS] Vo — N
tdis (og) > tdiscoe) thwos)
t (WOE)
t OEHD
DOEL t 0EHD tDoEL
_ Vie —
OE
Vie —
MITSUBISHI
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MITSUBISHI LSIs

MS5M442668BP, J,L-7,-8,-10

FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

Fast Page Mode Read-Write, Read-Modify-Write Cycle (Note 27)

tRas trp
ViH — 3 X
RAS v \
1
tesH fe—s{tAWL
t t
tcnp!-—— RCD . nwp;:
cAS CAS
Vig — \ ZF /
CAS
Vie —
traD
tee
t RAH tcam tcaH towL JtASR
T ASRjes] 1ASC e T ascpe—e] S,
—
Vig — ROW ROW
Ag—~Ag Vie — m ADDRESS COLUMN-1 COLUMN-2 ADDRESS
.
tawp tawD
twes| |twen tros tewo towL tro tewo
twe | twe
V- )
WB/W \
Vig —
I_ t RWD
tD_S,J ton tos tpr
DQ;~DQ, V'H DATA | iz DATA
(INPUTS) v, VALID-1 VALID-2
teac
tcaa
oLz«
VoH —
DQ:1~DQq Hi-Z DATA . DATA .
- Hi-Z2 Hi-2
(OUTPUTS) vo, — VALID- ! ALID-2, t
trac tcPa th (woE)
. -
LO0EL | EA tdis (0€) IDOE.__.JT,.IOEA tdis (0E)
Vi —
Vie — [
th(cLoe ‘
{ ) toeHo toenD
th(RLOE)
th(cLoe)
MITSUBISHI
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