MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

32/36-bit Data Bus
Dynamic RAM Card

Connector Type

Two-piece 88-pin

IXATXX

l'l' rr

DESCRIPTION

These DRAM CARDs are developed based on
JEIDA DRAM CARD GUIDELINE Ver.2.0.

These cards are made using industry standard 1 M
X 4 and 1 MX 1 Dynamic RAM and interface IC' s
in TSOP,

FEATURES
= All inputs except RAS inputs are buffered.

APPLICATIONS
Main/expansion memory unit for Personal Computer.

® Standard card size : B4mm (W) X 85.6mm (L) Laser-Printer, FAX etc.

x3.3mm (T)
® 88pin 2 piece connector type.
m RAS only refresh mode, CAS before RAS refresh

mode and Page mode functions are available.
u Extended refresh is available. (128ms/1024cycle)
PRODUCT LIST
Product Memory " Data Bus Access time Connector Number of Outline

e Type name capacity 4 width (bits) (trAc) (ns) type pins ] drawing ]
Net | MFI4M 1-LITATXX [\ 2 10 '
[ No 2 MF14M 1 -L18AT XX AMB \ <wnh0ut pamy> 30
Nuu MFIAM 1 -L2TATXX | ‘ 26 R )
Nod  MF14M1-L28ATXX | (withparity) [ g _
—— —— — — i e Two-piece 83P-001
No5 | MF18M 1 - L17ATXX r 32 70 [
[No6 | MFISM 1 -LIBATXX | | bethout parity) g

——— 8MB b \
No7 | MFIBM1-L2TATXX | 35 70
No8 | MF18M 1-L28ATXX | (with parity) 80 |
MITSUBISHI 3-3

ELECTRIC



MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

PIN ASSIGNMENT

PNlun Symbol { Function PNIQH Symbot Function
1 [ene | Ground 45 |GND Ground
2 DQo i 46 DQ18
3 DQt ‘ “ 47 DQ19
4 DQ2 l ‘ 48 DQ20
5 DQ3 , + Data I/0 49 Da21
6§ |Dad4 | 50 | DQz2 Data 1/0
7 DAas | 51 DQ23
8 DQ6 ' 52 DQ24
9 Vece Power supply voltage 53 DQ25
10 DQ7 Data |/0 54 DQ26 Data 1/0 (NC forNe. 1, 2, 5, 6)
11 I NC No connection 55 NC No connection
12 DQ38 Data I/0 (NCforNot, 2,5,86) 56 | GND Ground
:i : 2 } Address input :; 2 ; W}
15 Vce Power supply voltage 59 A5 # Address input
16 A4 Address input 60 A7 |
17 NC No connection 61 A9 )
18 A6 ) 62 NC No connection
19 1A } Address input 63 | GND Ground
200 I NC 1 64 | NC No connection
21 | NC § No connection 65 | RAS1 | Row address strobe 1 (NC for Na.1, 2, 3, 4)
22 RASO Row address strobe 0 66 CAS2 Column address strobe 2
23 CASDO Column address strobe 0 67 GND Ground
24 CAS1 Column address strobe 1 68 CAS3 Column address strobe 3
25 NC No connection 69 RAS3 Row address strobe 3 (NC forNa 1, 2, 3, 4)
26 RAS2 : Row address strobe 2 70 WE Write enable
27 Vee " Power supply voltage 71 PD1 Presence detect |
28 PD 2 ! Presence detect 2 72 PD3 Presence detect 3
29 PD4 Presence detect 4 13 GND Ground
30 PD 6 Presence detect 6 74 PD5 Presence detect 5
31 NC 75 PD7 Presence detect 7
32 NC } No connection % PD8 Presence detect 8
33 | DQIT Data I/0 {NCforMa1,2,5,6) 7 'NC
34 |DQY Data 1/0 7 NC } No connection
35 | NC No connection 79  DQ35 Data I/0 (NC forNa1, 2,5, 6)
36 DQi1o Data 1/0 80 DQz27 N
37 Vee 1 Power supply voltage 81 DQ28
38 DQt : ‘ 82 DQ29 :
39 DQt2 83 DQ30 i
40 | D013 { Date 170 84 DQ31 ‘LData 170
41 DQ14 { 85 DQ32 ‘
42 I DQIS 8 DQ33 |
43 DQ16 K 87 DQ34 )
44 GND Ground 88 GND - Ground
PD Pin Table
Product Na PD1 |PD2 |PD3 |PD4 |PD5 |PD6 |PDT |PD8
No. 1, N3 GND NC GND | GND NC GND NC NC
No.2, No 4 GND | NC GND | GND NC NC GND NC
No.5, No.7 GND NC GND ' GND | GND | GND NC NC
No. 6, No 8 “GND NC GND GND | GND NC GND NC
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

BLOCK DIAGRAM (No.1, 2)

Vccﬁ
Vecc
Vcc
Vece —
A9 —] |- D Q34
A8 — — AQ~9 D Q33
- CAS D a3z
A5 —] WE (1Mx 4Bityx 2 :ggg&
A1 —]
A3— RE-DRIVE [——r [—DQ2
A2 —] OE - D Q2s
Al— BUFFERS I:q i RAS — Dzt
A0 — [ T
822': I DQ2s
CAST —] D Q24
CTASO —] I 4Aao~3g - DaG23
WE —1 SaE (1TMX4Bit)x 2 I— D Q22
CAS —baz
WE -Dazo
pads =—w DQ19
OF RAS I
RABE— ‘ o DQ18
RASD : a1
GND RAS l -bais
GND — AQ~09 l-oais
gNg DQl4
N
GND Cis (IMx4Bit)x 2 ,88:2
SNE WE —Dpat
GND ; OE :DCHO
DQ 9
} —L— ol
RAS . bas
L AO~9 l—-DaQ s
[—— . -DQ 4
CAS (TMX 4Bit)x 2 543
WE l-DaQ 2
WE —Dat
JLOE -DGo

BLOCK DIAGRAM (No.3, 4)

Vcc
Vce
Vce (1 Mx 18D D/OI 5ass
Vee RAS
T
Ay D Q34
A7 D Q23
i —so
—_ {(1TMXxaBit)x 2 3
A — 5o
ﬁg —] RE-DRIVE D320
A1 — BUFFERS RAS — D Q27
oo (1 Mx 1Bt
Lgcﬁ %i AS p/a—DbQz
= 5%
WE ¢ DQ23
(Tt MX 4Bit)x 2 [ 505
— D Q21
D&t
HAS — b an
RAS? RAS —3&ais
RASO .
RAS
C1MX 1BID D/a DQ17
gmg~ "AS DQ16
GND DQi5
GND —DQi4
END (1MxaBiDx 2 — DQ13
GND —0Qi12
GND —Darl
GND -88190
v pr——
RAS
(1 Mx 18I0 D/QF—DQ 8
A B
—DQ5
(1T M> 4aBit) x 2 DG 4
—Da 3
I—paz2
-—DaQ 1
F—o0ao
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

BLOCK DIAGRAM (No.5, 6)

Vce

Vcc

Vee

Vce

A9 - D@34
= il - oo
ﬁg: C_ﬁS —DaQ31
As— ! WE (1Mx 4Bit) x 4 B3
A3—] RE-DRIVE se ‘ Dazs
Al—| BUFFERS J RAS | RAS ooz

| 1. |

CAS3 — -

] DQ2s
cAM — s - 55e
CAS) —] — A0~ : —

— — L i = DQ22

WE C‘AS (1TMx 4Bit)x 4 — 5 a2l
WE ! [ DQ20
QE RAS : RAS [ DQI9
7.y T — DQ18
AS2 — 1
RASI

ASD ) ] bGols
GND 3 . laqg~gq RAS : RAS [ pbars
GND R |_DQi4

[ 13

SNB C_AS (IMxX 4Bityx 4 _3812
gmg WE _Darn
_ |l —Daio

GND OE l_Dos9
i_ L DOT

| RAS RAS 536

~AQ0~9 : - Das

ey ) Do 4

C¥AS (1Mx4Bit)x 4 | 543

WE - DQ 2

5E -DaQ 1

&OE —-Doo

BLOCK DIAGRAM (No.7, 8)

Vce A0~ 0 = -
Ve CAS (rM>aBin>x2 Q Q35
3cc§ WE RAS : RAS B/ e
cc— T T
] DQ34
g AO~8 | — DQa33
AT — — DQ32
A6 —1 TAS ) ] [ — D@31
A5 —] o (1 Mx 4Bit)x 4 — DQao
= — T — oon
A3—| REDRIVE | °F RAS | WAS — pa
A1 —] I
A0 —] BUFFERS ——— AO0~9 (1M 1Bit) x 2
CAS3— — CAS : D/al— DQ26
CAS2 —] WE HAS : RAS
casl - L — po2s
CAR ‘ A0~09 , DQ24
] S ED 23
s CAS (1MX4Bit)yx 4 D Q22
we — o
OF : — Dais
| il RAS . HAS — Do
1
%* — 1
— _ RAS ' RAS
GND ﬁm 9 C1 M= 1Bit) > 2 psalb— DaQi7
SET RS — gar
GND e ! DQ14
GNO TAS (IMx4Bit)x4 — pais
GND e —
GND 1 WE —— DQil
GND OE —‘88190
WE __ RAS . HAS
‘hé—gsg (1Mx 1Bit)x 2 D/Q— DO 8
! TAS DQ7
L AD~9 RA : RAS ___Dgﬁ
: — DQs
L_ CAS {1MX 4Bit) X 4 [ 584
o — Bl
el [— BGo
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

FUNCTION TABLE

input input/output i
[ —— s, b
Operation | wAS T} s [ WwE | Agjr\,;ss 232,::5,; mput | output Refresh Note
Read #(\AE{ act | wac | apD ' aPD | OPN [ vio | vEs | page mode |
[Eariywrite T acT | AcT | aAcT gﬁf APD | VLD | OPN | YES | indentical |
[RASonlyreiresh  © ACT | NAC DI\E;LA?Si "DNC | DNC 0PN [ YES B
| CAS before RAS refresh ACT | ACT [ NAC ' DNC_ DNC [ oNe | oPN L YES
[sanaby | NAC | ONC T‘DTJET DNC | DNC | DNC | 0PN | NO
Note t : ACT : active, NAC : nonactive, DNC : don'tcare, VLD :valid, APD : applied, OPN : open
Don't be active more than two RASs at the same time,

ABSOLUTE MAXIMUM RATINGS

Symbo! | Parameter _Conditions Ratings " Unit
| vec | Supplyvoltage j\ - TV
T/|H¥ - hnput voltage - o \H\ With respect to GND
[ Vo oumutwoltege
o Jowputewren T
Pag | Power dissipation Ta=25TC
:fl'o\;\‘lzoﬁpe;at?\gTempératuTe iijgiii\f\i i ;; : ﬁ:fﬂ:\ !
Tstg | Storage temperature j |
RECOMMENDED OPERATING CONDITIONS (Ta= 0~55C, unless otherwise noted): (Note2)

Parameter
S
Vce Supply voltage
GND llsfppﬁvarage a I
Vi Lowinputvoltage T T T
Vi | Highinputvoltage
Note 2 : With respect to GND

x MITSUBISHI
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

ELECTRICAL CHARACTERISTICS (To=0~55C, Voc=5V£5%, GND=0V): (Note3)

i l Limits
| | T TR
Symbol Parameter Test condition [ .,m, 7 ax Unit
No. 1, ‘Nu3 No.5,Na 7,|YP-
| B jl No 2 Nu4 N”_L“”s No 1 |No.2 {No 3 Nn4’Na5 Nu!jl\hY No. 8
VoH ngh output | lor=—5mA 2.4 Vce
voltage :
Low output ‘ _
VoL voltage g loL=4.2mA 0 \%
Off-stage I - < _ L B T
oz output current | 0V=VouT=Vce 10 J 20 10 f 20\ 2] uA
| 0V<VIN<VCC —40' -
I [ Input current i Qther input pins= 0 V ‘ 40 60‘ 40J 60 40 40 ‘ 60’ 601 v A
e O S U RN R —— —_— - —
Average supply | i | f T n
current from \ I RAS, CAS cycling ‘ ‘ [ |
1CCTAVY (v ating €S tre=twe=min, ) ‘ 800 700 1120) 980 820! 7301150 1010 mA
|
B (Note4, 5) Loumm open \ ‘ | % JF
| ‘ | | 20| 20 28] 52| 52
| | oL
‘ N klg,# _, B
‘CCZ(AV)‘ Supply current  RAS=— CAS/Vccf [ Fr
from Vee, standby‘ 0.2V, other input pins !

|
5 5 6 9

{ zVce—0.2V or=0.2V, | 6 J l‘
output open } o | T N .
I Y A A R %JF 1 f %ﬂ
‘ I

i
ot o Vo, | FAS cyeling,
CC I EAS=Vin

refreshin i
8 \ tRC=min, output open Jr

4
- ,ﬁf,,(l‘?tift e EN SO
Average supply RAS=VIL, \[ \

\
ICCS(AV‘l 800 700[1120 980 820 73011150 IOIG\mA

urTJF

current from Vce, '

[ current from Ve, - CAS before RAS

~ \

lccdiav) | CAS cycling 960 900 1240 1140 980 930 1270 1170 mA
t Page-Mode tRe = min tout ) |
- (Nofi“ 775) RC=mn, outpu open‘L L 4 ‘ L
) Average supply ‘ \ ‘ 1 ﬁ ‘
| | |

IccB(AVJ[ CAS before RAS | refresh cycling 120 620\1040 900 740 6501070 930\ mA
" refresh mode \ tRC=min, output open ‘ ‘ ' ]
| (Note4) | 1 A |

Note 3 : Current flowing into a CARD is positive, out is negative.

4 tlectiavy, lccdav), lccdavyand lce 6 (av) are dependent on cycle rate, Specified values are obtained at the
fastest cycle rate,

5 :lcc1(avyandlccd (av) are dependent on output loading. Specified values are obtained with the outputs open.

3-8 z MITSUBISHI
ELECTRIC



MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

SWITCHING CHARACTERISTICS (Ta=0~55C, Veec=5VE5%, GND=0V): (Note6)
\ ' 1
Symbol Parameter

[ tcac | Access time from CAS (Note, 8) o ]

tRAC Access time from RAS Nore‘l 9\ 80

tCAA Column Address access time (Note 7 10) 50

tOFF Output dlsablet\me after CAS high (Noteﬂ‘ ﬂt_ 0 30
Note 8 : An initial pause of 500 2 sec is required after power-up followed by any 8 RAS or RAS/CAS S cycles before proper device

10 :
1"

operation is achieved. Note that RAS may be cycled during the initial pause. And any 8 RAS or RAS/CAS cycles are
required after prolonged periods of RAS inactivity before proper device operation is achieved.

: Measured with a load circuit equivalent to 2 TTL loads and 100pF.
1 Assume that IRCD ZtRCD(max) and tASCZTASC(max).
. Assume that tRCD £tRCD(max) and tRADStRAD{mex ).

Assume that IRAD ZIRAD ‘max) and tASCEtASCimax).

T tOEF (max) define the time at which the output achieves the high impedance state ( |l out | £10¢ Aor 204 A) and are

not reference t0 VoH (min) Or VOL(max).

TIMING REQUIREMENTS (Ta=0~55C, Vcc=5V*=5%, GND=0V): {(Notet2 13)
! Limits
Symbol Parameter No.2,No4,No.6, N8 ,Ne3,Nes5, NaT Unit
Min. T‘Ma—xi Mm—r Max
i t;EF o ﬁ?efresh cycle t\me (1024 cycles) ) - T 1.28 128 ms
iRF’i o R,&S\hlgﬁ\puise Wla;h - S 70
fF?CDi R Delay t|me RASV low to ngikow (NoteId» T ?74
tcRP | Delay time, CAS highto RAS low (Notels) | 20 |
[ tRpc | Prechargeto CASactwetime *'I o
tcen | CAS highpulsewidth "'4 T} 10
t;;\D77 | Co\uh;;idress delainlme from F AS Iow LNote16‘ o 771 is\ T
tAS; ! i;(;w addres;;;tap tvmert;s;fiore RASr\Vow - “7»177‘%?7\
tA:;c - C(?il}iﬂ aaa;ess s setup ti t\me;t;a;ore CéﬁSlow CN?teITw 7:74‘¥57_AT S
tRAH - Row address hold time after RAS low 10
7TCA7Hﬁ’ o (;iumn address ho\d time after CAS IoW - +T§ T
o ‘Transmon f|ma Nate18) h 7 o 1\ r 50 |
Note 12 : The timing requirements are assumed t7= 5ns,

13
14

15 :
16 :

17
18 :

ViH(min) and VL (max) are reference levels for measuring timing of input signals.
tRCD(max; is specified as a reference point only. If tRcD is greater than tRCD(max),
and tCAA.

tcRP requirement is applicable for all RAS/CAS cycles.

tRAD(max} is specified as reference pointonly. |f tRADZIRAD(max) and tASCZtASC(max),
by tcaa for read cycle.

tASC(max) is specified as a reference point only of address access time.

tT is measured between ViH(min) and ViL(max).

access time is defined astcac

access time is assumed

AM"SUBISHl
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Read and Refresh Cycles

Limits )
Symbol 1 Parameter No.2,Ne 4, Na 6, No 8‘ Nur1 , No 3;NL5.'N“7 Unit
‘ in. Max Min. M/ale_'
[ tre Read cycle time T ns
| tras  RASlowpusewdn T t000 | 70 | 10000 | ns
[ tcas 4 TAS low pulse width o 10000 | 20 | 10000
[ tcs | CAS hold time after RAS low S I R O
tRSH RAS hold time after CAS low 0w s
[cos | neas Soupumeseors a0y 5 s ]
tRCH Read haold time after CAS high 0 0 ns
[ than  |Readholdumeafter RAS igh | 10 w | ns
Write Cycle (Early Write)
& \ Lirmits
Symbol! ’ Parameter ) No.2,Nod4,No6,No8 Nul,NuB,NnS.NuT Unit
Min. Max. Min. Max.
Vﬁtgy; time N 160 o 140 - ns
RAS low pulse width I 80 10000 70 10000 ns
CAS lowpuisewidth - 20 10000 20 10000 | ns
tesH . TAS hold time after RAS low 80 70 ns
[ trsk RAS hold time after CAS low 30 | 30 | ns
“HE; Write Setup time before CAS low T \ 5 5 ns
twen | Writehold time after CASlow | 15 15 ns
[ s 'Datesetwprime 1 1 T ns
toH | Datahold rimeafter CAS low | 25 5 | " ns
Page Mode Cycle (Read, Early Write)
! Limits ]
Symbol Parameter Ne2,Nod4,No6,Ne8 | Nol,No3,No5,Na? Unit
7NWnF Max.
[ trc  [ResdWriteoycletime )
[ tce "CAS high pulse width(Notet®y | 10|
[ tras  [RASlowpulsewiatn | 14 j
Note 19 : tcP(max) is specified as a reference point only.
CAS before RAS Refresh Cycle (Note20)
Symbol ’ Parameter - le-lti————f T Unit
Min T Max i
ktcs;- aS?etUp tlme for CAS befoirreﬁl\isir:efr;shi S Ing]* T ns
tcrn__| CAS hoid tims for CAS osfore AAS ratresn 5 1 T ]

Note 20 : Eight or more CAS before RAS cycles are necessary for proper operation of CAS before RAS refresh made.

3—10 z MITSUBISHI
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

TIMING DIAGRAMS (Note21)

Read Cycle
tRC
tRAS il
tesH
ViH \ .
o \ [\
ViL 3
teRP tRCD L tRSH ‘tch tCRP
( tcas i !h
Vi 3
& \ (i)
Y
* IRAD tepPN fASR
tASR - el
i [TRAH t
.‘_)4 tAS CAH
gy Row_NERTZAF cotumn ROW
i~ AY ADDRESS ASRKISNYN  ADDRESS ADDRESS
ViL _ XXX i
) tRRH
tRCY
ViH “
— TS LRI KRR
020.9.0:8.0.9-9.0.0.0¢_ 0.0.0.0.9.9.9.9.9.0.¢
WE RN RSSO RIRRRAAIRAAS
2020t 20 2020002020 2! CLRICIIAAASIRAARILAAAAS
\
tCAC
tcAA TOFF
VoH ;
Hi-Z
Dggss { DATA VALID }
VoL 1
tRAC

0505020%0202¢%0° A . ’
SRREEAKL Indicates the don't care input.
COCKIIAKRIS p
90202 % %% %%

Note 21 :

* MITSUBISHI 3—11
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Early Write Cycle

twe |
tCSH | | tRP
tRAS f
Vi ———————— Il g X
RAS \ \
Vie
| tRPC ICRP
tcRey | tRCD tRSH
tcAs
eV s l
s R /
VL XXEREEKES '
|
tASR| | tRaH tAsC | tasr
i I
Vin ‘
5 3 A
Ap~Ag :.:.:2:::::::::::, | Row COLUMN ROW
VIR et tetotetetstet ADDRESS ADDRESS ADDRESS
WCH ,
— N SO 5 SN
E RRLRLLLIELIS
LIS
OO0CHKRIKIHKS
| tDH
tDs ‘—’j
V 0 H =t X rX Xt oY% ¥ X
000 R RIEILIZIIRIITZI R R RITTER
SR IIKLEKRR DATA VALID RIS
~DA35 vy XRRCIRISRKENEENIKY X %0 % 00 00 00 % 00 00 e % a0 % %2090 %0%6% 2050 %0%6%0%0%0% % % %% %%
3-12 '\MITSUBISHI
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MITSUBISH! MEMORY CARD

DYNAMIC RAM CARDS

RAS only Refresh Cycle (Note?22)

tRC
| trr
v ! tRAS
" —
Ras / \
ViL d
tCRP ' tRPC  ICRP
| l
VI R
s RS
VL R |
tASR]| | tRAH tASR
VIH ZXXIIIIRY ) [FRRTRTX TR TR XX
BTN a% XX BRI ROW
Potetetetetede: R IR
Ag~Aj SRR SRR SROELIRRIARIIHIIALK)
Vi KRREIVADDRESS 00%0% %26 %0%0%6% %20 %0 %% %6 %% % % e % %o %e %% ADDRESS
oo oM Hi-Z
~DQ35 VoL
Note 22 : WE =don’ t care.
CAS before RAS Refresh Cycle (Note23)
tRC L tRC N
v RAS [ /’ 1RAS ‘
IH \
RAS
Vi tRP j S [
tCSF! tCHR trpc ICSR fCHR ;
CAS
Ag~Ag
v
pao O Hi-Z
~DQ3s
Vou

Note 23 : WE=V

MITSUBISHI
ELECTRIC
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Page-Mode Read Cycle

trRP
tRAS e
A /
tPc
tep e tRSH
1cAS tcas tcas
e y <———>{ /
CAS v ;L \ 7
tCAH tAiiJ tCAH TASi tCAH tAsh
ViH rosrrssrsa ¥ ] ] \
IRIIXAL ROW cOLUMN cqrumy column ROW
Ap~A boteledoleted d - .
0™ Ag VtLt ADDRESS Y\ ADDRESS-1 ] \ ADDRESS 21‘ ADDRESS-3 ADDRESS
‘ tRA
| tRCH
tRCH =< &t tRCH—=Tt= i< S
| | ItRCS tRCS |
) TR IRITRIHRID
WE 7 KRR
TRRH_| IR
CA :
! CAC ltoFF tcac ord  LicAC toFF
| t
e fCAA _j tCAA ICAA
DQo | ] DATA }v DATDA \ 7 DATA }
~ ( VALID- 1} ALID-2 VALID-3
DA% o \
tRAC
= 1
3—14 MITSUBISHI

ELECTRIC



MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Page-Mode Early Write Cycle

L
w

o]
o

Ap~Ag

DQao
~DQ3s

tRP

ViH / ~
ViL
1CSH tpc
tcrp | = Ttrep tce fcP_, IRsH
)e——‘ei tcAs 1CAS iCAS
ViH i
RIS
R N \
V1 BRI | 4 3
tasr | ['RAR  tasc  |tcan tCAH (CAH
r<‘> I(:) tASC } tASC <—>1 tASR
VI H xRtz y ™ ' !
R IR KXY ROW
LEEEEEEN  ROW COLUMN COLUMN COLUMN
QSR @( , N )
vie 0,.?:,:’:?.!.?.’., ADDRESS lAD“DFIRESS 1 ADDR{%SS ? ADPRESS 3 ADDRESS
twCH
ViH

0% 0% %% Y N U TV 0 VNV S,
S SIRIIIIIN
RN

IS NSNS N SN SN
seteleletetiotetelololelede!
o detototededetetededede:

V 1 NN NIS PN AR R A K X KN
e e e e e e et ete et etetetetetetels:
QRERHACRIRHARRALKANK,

VL (020002000 200020 e %80 e % e %e % %%

i

DATA VALID-1, DATA VALID-2

" R
)@@ATA VALID- 3K

x MITSUBISHI
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