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1. FF%

1-1. VoFy7arba—J% 8L TBY, VAT LT — XA HBEE T HENTEET,

1-2. TR TEDX YT/, 280 FEO LTFRHY, BT DR DT BLOR T2 EHET,

1-3. 2—YRXYTIHT A M BFRTEDL—V AV T NF T I HT 4 o 8 LTFETRE
THIENARETT,

1-4. 4 BRPEDOFEE 2 b — L BRI HE T,

1-5. (2% —7=—Z|Z MOTOROLA M68-Type /351 L, INTEL 180-Type /7L /L,
SUT VA —7 == R AL TIY, DTS5 e TEET,
SR F T AT RE, 23T L L (FEhE—T M68 Type E—R)iX E L7 > TRV ET,

1-6. FEIREFE(DC-DCaL N—)ZHH L TRV ET O T, 5V H—EFR THEI X, BV E S
T,

1-7. R RE VD) HL CTEBVET O T, BFm., mEEETENTCERRMAELNE
7,

1-8. BV PA R BB LI/ g ERIORGHER->TRY, SFEMEMEN TVET,

2. — AR
2-1. AMEHE-EE (HK-1 5 0)
#*-1
HH AR BT

B  116.0*+1
NE~TE | HE 37.0+1 mm
JEX 18.7MAX

o #7160 g
2-2. REMAR
-2

HH RS BT
8] i B A K 70.75(%K) X 11.5(€) mm

Ry MK 20 #1(5X8 Kvh) 21T —
LT AR 2.35(fK) < 5.34(ft) mm
L Y F 3.6(##) X 6.16(fff) mm
Ry hrAX 0.39(##) < 0.58(fft) mm
AN 0.49(%) X 0.68(#t) mm

S ) % (Ap=505nm) —

) FRtld, 74 2O TE~, FICHARE DR ATRE T,
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M202SD23AA

3. FLARKERE

3-1. ADDRESS COUNTER(AC)
TRLZA%(AC) 1L, DDRAM & CGRAM O T RL A& H. 2 57 2T,
DDRAM %713 CGRAM ZFK/RT — X EXIANTE G ML) %, TRV AD 213 HE)
BN+ 1(FIT—1D) S E T,

3-2. DISPLAY DATA RAM (DDRAM)
FR7 —% RAM (DDRAM)Z, R FaiLE T % RAM TY, %172 DDRAM D7 RL-A
IZ 00H~27H, 40H~67H @ 80 LTy Dt CEFEd, £z, ForHEL THEHL T
fHI D DDRAM [L—fixD7 —4% RAM LL T TEET,
Fiz, FoRAELTHEHAL TR EIRO DDRAM 1X—f% D7 —% RAM LU TR TEE9,
WIZ VD EDOEFREL 7 REEDHHIEY 7 FEET2#% 0 DDRAM 7 RLAEF T 7 HRIT a0
DERERLET,

. BREYVT7RIEAHHTO DDRAM 7 RU AL T 7 XK a0 D%
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

00]01]02]03]04|05|06|07|08|09|0A[OB|OC|OD|OE|OF|10|11|12|13
2140 |41(42143|44|45|46|47 (48|49 |4A14B|4C|4D|4E|4F[50(51)52|53

[EEN

. FRELEIZVTZISET2HO DDRAM 7 RLAEF YT 7R v ar DRES%
1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1(01{02|{03|{04|05|06|07|08|09|0A|OB|OC|OD|0OE|OF|10|11|12(13|14
2 |41|42|43|44|45|46|47|48|49|4A|4B|4C|4D|4E|4F|50(51|52|53|54

. #REHITTREET-HD DDRAM TRV REF ¥ T 7 4RI a0 D%
1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1|27|/00|01|{02|03|04|05|06|07|08|09|0A|[0B|0C|OD|OE|OF|10|11|12
2 | 67|40 (41|42 (43|44 (45|46 |47|48|49|4A|4B|4C|4D|4E|4F|50|51 |52
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M202SD23AA

3-3. CHARACTER GENERATER RAM (CGRAM)
X¥ 7742 —4% RAM (CGRAM)IX, = —HW N7 0l I A THRIINF—BEIHRZL
D RAM TF, KEV 22— /L TlE 8 D LT A EZIATLFNTEET, A%/ CGRAM 7
RV AL, 00H 7°5 3FH T, ¥ v 77X E&RETTO/ CGRAM FHIKIL, — XD T —4% RAM
ELTH A CTEET, (L, D4~DO bit ® Z{# 7
2 —PEFEF YT 7 Z1T 00H~07H (F£721% 08H 7>5 OFH) D7 7 Za—R(ZE[V Y THHENRT
TFET, RIT, K x DL—PERITYTI/XDF¥T774a—RE CGRAM TR A, CGRAM 7

—ZDORERERLET,
Character Code CGRAM Address CGRAM Data
D7D6D5D4D3D2D1D0A5SA4A3A2A1A0D7D6D5D4D3D2D1D0
0O 0O0O0Ox00O0(/000DO0O0O0|xxx1 1111
0 01 1 0000
010 10000
011 111 10| CGRAM
100 10000 (0]
101 1 0000
110 10000
111 00O0O00O0
0000 x001{001000|lxxx02110O0
0 01 1 0 0 01
010 10000
J/ 011 J/ 1 0 0 00| CGRAM
100 10000 2
101 1 00 01
110 01110
111 00O0O0O0
0000x111(111000(xxx00/1/00
0 01 01 0f10
010 1 0 0 01
011 1 0 0 0/1| CGRAM
100 J/ 11111 (8
101 1 0 0 01
110 10 0 01
111 00O0O00O0
3-4. fANTT A
AV AT 7 a AR PRI BRI R TRV ET,
K2 DALV ANT I AT OWCRIAL £,
#x—7
ALVANT I g RS | R'w | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
FoRIVT 0 0 0 0 0 0 0 0 0 1
R 0 0 0 0 0 0 0 0 1 *
TN —F—FEvh 0 0 0 0 0 0 0 1 I/D S
7% ON/OFF =2 h— )L 0 0 0 0 0 0 1 D C B
T —IVIFR Tk 0 0 0 0 0 1 SIC | RIL * %
Ty uvary tyhk 0 0 0 0 1 DL N % BR1 | BRO
CGRAM 7KL Atk 0 0 0 1 CGRAM 7 RLA
DDRAM 7RI A&k 0 0 1 DDRAM 7RL- &
TRUVA JJ0 B — Gt A I 0 1 | BF=0 AC
DDRAM/CGRAM 7 — & XA 2 1 0 T —AEZAH
DDRAM/CGRAM 7 — % §i /1A 1 1 TS F A
%
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M202SD23AA

1) FRIVT

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

a—k [ o] o] o] o] o] o] o]oTJ] o] 1]
FreETHELET,

DDRAM DT X THOT RLAZAN—AT—R(20H) 2 EXIALF T,
AC(Z, DDRAM 7RLA®D 00H &y LET, (D FEVEZIAALNLLEIT O0H L7220 ET )
FKRDT TR TGS, STOMEIZREVET,

EAALNEL EATAEMICEEILET, CGRAM OWNFITIT, A THVEE A,

TR —F—RD /D i, “I"IZEyhEnET,

2) =Y HR—A

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
a—r [ 0] o[ o] o] o] o] of o] 1] x |

EIALNLEE FATAERICEREILET,

TRV AHT 22 DDRAM 7RLAD 00H 2ty L £,
RARDTTZRLTWDEGE | STONEICRVET,
DDRAM, CGRAM OHNZEIZELL £ A,

3) = N)—F—FKE&vh

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
=—r | 0] 0] 0] 0] o] o] o 1 || s |

|/D: 3 F-2—K% DDRAM [ZEEIAA, i3 Bi A H LTz, DDRAM @7 RL- 2% +1(1/D=1)
F721X—10/D=0) LT, +1 DH T, BEEIAANLEITHICBEILET,
—1 DKL, EFESIALMEITLEIEEILET, CGRAM ([ZEXIAL, GiAHLOLAED
[T,

S:S=1 OLtE DDRAM ~DOEXIALFHIR REERELELFELONIT 7L ET, IID=1 D
LEXFTRBIRE LI TR D=0 DLExFKRBERE LI 7 ET,
7235, DDRAM 503 AL DOFE, RO 7 MIfTWERE A, £72. CGRAM D EX
AT IR LORRSFROL 7 MNITOER A S=0 DFHIT 7 RLER A

4) #7r ON/OFF = hm—/L

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
=—r | 0] 0] 0] o] o] o] 1| D] c | B |

D:D=1M¢&F/R% ON &H, D=0 DLEFRE OFF SHFT,
D=0I2k5%# OFF DA, #-7 —#i% DDRAM (2> TWADO T, D=1 9 HiEd
TICRRTEET,

C:C=1DLEN—INEFKRL, C=0DEEHI—YNVERRLERA,
=Y IVHPHZ CTHRRT —HEXIALEE, 1D HEOMREIZIE DV ER A,
H—= ML, "TAT T N~—T TRLET(FEDR),

B:B=1DEXEXAANEIH Y THLTNTIILET,
TVTE BRYNEATFREE R LFED 50%T 2—T 4T, IHz DEEHK TV 7L E
7T
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M202SD23AA
5) TFZIALNLE KARTTH

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

a—r [ 0ol o] o] o] o] 1 [sc]rR] % [ % |
FRT =S EEAD A HLETICEESRABNE, HDINTETREZLELITTTRLET,
#*—8
SC | RL EZIABLE KR

0 0 | EXALNEELIZSTRUET, EHRL,
0 1 | EARMEEHIZ7RLET, EHRL,

1 0 | HRICESTEICYIILET, TR BTN T RUET,
1 1 | F=5 CTiEoT?E T T7RUET, FRBEREHITTRUET,
TRV T D IELT-T- 856 121%. DDRAM ., CGRAM OINAFIZZLL 5 A,

H—Y L ON EED fE/\é_ L. FIAANLEDD FBICHDOREFOHALEIALNED NIAT T
V=T DAL ET,

6) 77rrvay kyhk

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
=—r | 0 ] o] o | o] 1 [bL| N[ x |BRL]|BRO|

DL: Ao Z—Tx—AF —ZEZHELFT, DL=10DrX 8t v (DB7—DB0). DL=0 ®+X
4t~ (DB7—DB4) CT7 —4#%Z k% LE7,
N: RROITEZERELE T, N=1DEX 21TITRE.N=0DEX 1{TITRESNET,
RED 22— /LTI N=LICERELET,
BR1, BR2: J#E AL £,
#—9
BR1 BRO HWEL -~
100%
75%
50%
25%

[l Lol (=] (@]
ROk |O

7) CGRAM 7KL &k

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
a—k [0 [ o ] o [ 1] CGRAM 7' RL % |

6 BN TEREIND CGRAM OT KL AN AC ITERESIL, RO EZ AL, i+ H LT —#1%
CGRAM [ZBHL TfThoiLEd,

8) DDRAM 7RLZ vk

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
=—r [ 0] 0] 1| DDRAM 7 RL-2 |

7 EyhTREND DDRAM DT RLAR AC IR IESH, LIEDEE AL, GiA LT —21%
DDRAM (ZBIL TIThiLE T,
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M202SD23AA
9) ©Y—=777 /TRLAGHHL

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
=—F | 0 | 1 |BF=0| AC CONTENTS |

DB0»>5 DB6 D 2 #E THLDOINDLT RLAD T A D% AL FT,

TRUVAAD 1%, CG RAM |, DD RAM DO FIZffiiv, ZHLLRTO a4 OFFE TR E0 F
T, TRLVAONEIL, CG RAM 7R A vk, DD RAM 7R Ay R T, BV —7 7
ZIEHIZ BF=0 T O T, MG T —FROA VAN a ik G T HIENTEET,

10) DDRAM /CGRAM T — 4 FEX5A 7

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
a—k [1 [ 0 | WRITE & —% |

8t v hdD T —%% CGRAM F7-iZ DDRAM (ZEXIAAE T, CGRAM 7> DDRAM M
ZHLLET(CG RAM 7RL 2t w5 DD RAM 7RL 2ty R DI EICL > TR ED £,
EXALE, TRUAZZ N —F—RIZLE=N->T, BEIMIC+HL F2iE—1 37,
F7- HRVI M FEREICZ N —E—RICEWVET,

11) DDRAM /CGRAM T — X 5t 2 IA P

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
a—p [ 1 ] 1 ] DDRAM READ 7—% |

1 [ 1 [ % [ * | % | CGRAM READ 7—% |

8t v hdTF —%% DDRAM F721% CGRAM M b3t HLE 4, CGRAM 7> DDRAM 7>%
ZHLLET(CG RAM 7RL 2t w5 DD RAM 7RL 2ty M) DI EIZL > TR EDE T,
ZoOFHHAHUMSIE. ZOEANC CGRAM TRL A vy hMi4h: DD RAM 7RL Aty M4
ELTEITTHMENHOET, GirrirAtk, ACIETZU N —F—RIZLI=R->T, HEIIZ
+1FERF-13nET R, TRV I7MNEL, =N —E—RICBEDLLTI TN ERE A,

3-5. Ukvh
NI —F VMg BV 22— UTIRDINIA =T Y TARSINET,
i) DDRAM OFT RTOTRL RZAN—AT—R (20H) # ZEX AL FET,

ii ) ACi%X. DDRAM 7KL Z® 00H #tvhL£7,

iii) DD RAM 7RLAEF YT 72 (& EDBRIZERRD T TR TRV RREBICRV £,

iv) TR —F—RE, RORITEYFENET,
IID=1:+1(A>ZVA})
S=0:>7kL72W

v )3k ON/OFF = ha— Ui, IROEEIZ BV RSV ET,
D=0:%"~ OFF
C=0:#—/L OFF
B=0:71>7 OFF

Vi) 77 rvarty NI IRORICEY RSIVET,
DL=1: A X —Tx—AF—XE 8t vk
N=1:2175mR
BRO=BR1=0, 0:}#EL L 100%
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M202SD23AA

4. v aRrygiay

#—10

Pin| . RILL | SFLL | Pin| . INTLIV | TV
No. TN (Intel) (Motorola) | No. wITN (Intel) (Motorold)

1 GND GND GND 2 Vcc Vcc Vce

3 SI/SO NC NC 4 STB RS RS

5 NC WR/ WR/ 6 SCK RD/ E

7 NC DBO DBO 8 NC DB1 DB1

9 NC DB2 DB2 10 NC DB3 DB3

11 NC DB4 DB4 12 NC DB5 DB5

13 NC DB6 DB6 14 NC DB7 DB7

NC = No Connection

5 foHA—Tx—AF—K
AREY 2— /UL, XSG EICEY, Eha—F M68 Type E—R, A7/ 180 Type E—R,
FEHAV T LT —RPEIR TEET,
F—11
EF—R 3 Nl 55 J6 J7
XS (Fhr—>) | OPEN | SHORT | OPEN | SHORT | OPEN
PRSI (AT IL) OPEN | SHORT | OPEN | OPEN | SHORT
TV SHORT | OPEN | SHORT | SHORT | OPEN
E) B~I7IZED, T RO T T —ROREEITIZENTEET,
RKEY 2— )L TIIHRE, NTL L (ERE—F M68 Type E—R)iR ELR > THBVET,

6. T I HAYT T

NC_SI/'SO «—p
RS_STB———¥ CIG-VFD

R/IW_WR/——— 202SD023GINK

E_RD/_SCK ———»

DBO0-DB7 <::{\l/ Controller-Driver IC

Vee — DC-DC

GND ——— CONVERTER
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7. XA T F ¥ —h

7-1. MOTOROLA M68-TYPE RTL )L A B —Tx—RA ZAIL T

M202SD23AA

#—12
Item Symbol Min. Max. Unit
RS, R/W Setup Time tas 20 - ns
RS, R/W Hold Time taH 10 - ns
Input Signal rise Time tr - 15 ns
Input Signal Fall Time ts - 15 ns
E Pulse Width High PWey 230 - ns
E Pulse Width Low PWeL 230 - ns
Write Data Setup Time tos 80 - ns
Write Data Hold Time toH 10 - ns
Enable Cycle Time tevee 500 - ns
Read Data Delay Time too - 160 ns
Read Data Hold Time toHR 5 - ns

* FRTOXAILT OIEETLIL, Vee D 80% & O 20% % 5 FE 5,

X

RS
= tas < =| taH |<
R/W \ 7/
tr >| < > |< b
<— PWen—>
<— PWrnL %‘
—=| Tbs =

‘ S Tor ‘é

DBO0-DB7 >< ><

TcycLE

Figurel. MotorolaM68-Type XTL /L EHXIALZAIL T
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M202SD23AA

)

T A<

9‘ tas  |< —=| taH
R/W
tt > < =<t
<—PWen — >
E i | /‘
<— PWp.———=>
=/  top ‘é =| Tour ‘é

DBO0-DB7 >< ><

TeycLe

Figure2. MotorolaM68-Type /7L /L FiArIARLAIL T

7-2. INTEL 180-TYPE /XTL )L AL HZ—Tx—A ZAILY

(See Figures 3 and 4)
#*—13
Item Symbol Min. Max. Unit
RS Setup Time trss 10 - ns
RS Hold Time trsH 10 - ns
Input Signal Fall Time s - 15 ns
Input Signal Rise Time tr - 15 ns
WR/ Pulse Width Low twrL 30 - ns
WR/ Pulse Width High twrH 100 - ns
Write Data Setup Time tosi 30 - ns
Write DataHold Time toHi 10 - ns
WR/ Cycle Time tcycwr 166 - ns
RD/Cycle Time tcycro 166 - ns
RD/ Pulse Width Low troL 70 - ns
RD/ Pulse Width ngh trDH 70 - ns
Read Data Delay Time topi - 70 ns
Read Data Hold Time {oHRi 5 50 ns

kT RTOXAIL T OHGEEEIL. Vee D 80% K& ) 20% & FirF e 45,
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M202SD23AA

Rs ><
_>‘ trss  |< —| trsH ‘é—
> < tr b >| <
<—— tWRH ———>
- \ i \
- A\
< EWRL %5> toHi <
=| tpsi |<
DBO0-DB7 >< ><
tcycwr
Figure3. Intel I80-Typte NTL /L EXIAL XA T
Rs >< ><
g;>‘ tRss  |< —| trsH ‘<5}
=< t b >| <
<—— Tron ——>
RD/ \Y f X
/ -
<— oL —>
= toDi <= = tDHRi =
DBO0-DB7 < >

tcYCRD

Figure4. Intel 180-Typte /XT7L /v GiFriAdr ZAIL T
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M202SD23AA

7-3. JUT N A B—Tx2—A ZAILYT
(See Figures5, 6, 11, and 12)

#—14

Item Symbol Min. Max. Unit
STB Setup Time tstes 100 - ns
STB Hold Time tsteH 500 - ns
Input Signal Fall Time s - 15 ns
Input Signal Rise Time tr - 15 ns
STB Pulse Width High twsrs 500 - ns
SCK Pulse Width High tsckH 200 - ns
SCK Pulse Width Low tsckL 200 — ns
S| Data Setup Time toss 100 - ns
Sl DataHold Time toHs 100 — ns
SCK Cycle Time teyesck 500 - ns
SCK Wait Time Between Bytes twarT 1 - us
SO DataDelay Time tops - 150 ns
SO DataHold Time tDHRs 5 — ns

* T RTOXAIL T OFERBIEIT, Ve D 80% M O 20% & fEHHE 55,
>‘ twsTB ‘é

7 It

>‘ tSTBS g tevosck =|  tSTBH ‘<
=>| tscrH <
=% <
tr = 1< SOKL tors  |< tr >‘ <
>| TDSs <

: x

Figure5. VU7V FHEZAL ZAILT

>‘ twsTB ‘<

-\ 1

>‘ tSTBS 2 tevosck =|  tsTBH ‘<
> tscrH <
=" tsckn €
tr = = tpHs | tr >‘ <
>| tops |[<

Y

Figure6. U7V BidriAdr AT
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M202SD23AA
7-4. Ueyh 24T

#—15
Item Symbol Min. Max. Unit
Ut Mg D FUREH] TrstD 100 - ms
E IR OFF FFfH] torr 1 - ms

Vee 4.5V
0.2V

‘% torr ! trSTD %‘

RS, STB ><

Figure7. "U—F Uty AT

8. EFE—R
A B —T 2= AT —R IV Y/ R EIC LRI AT HE T,

81 /I AL H—Tx—RA F—F
INTGUNA B —T 2—AF—R T, 48V DM T TALH—T = —ATEXHINNTT —HiR1k
(3.4 Vb 2[EFIT 8 E YN LEIDELLTHITHZENTEET,
A B —T 2 —AEN 4V RORFIZIL, DB4~DBT7 D/3A 4 KOOI TT —HERETOI,
DBO~DB3 (I FEH A, 4BV DT —FHREN 2 [ETHONLZ LI T —FHREDHE T
LET, 7 —FHEDIAFIT, MIDIZ B 4 YNA L F—T 2= AT —Z KD 8E Y RDKFD
DB4~DB7 ODINR)DEEEIMTHOIL, IIZ T A Y MNA LV H—T 2 — AT —XEN 8V RD
IKF> DBO~DB3 OIN)DERIED THOILET

8-1-1. MOTOROLA M68-TYPE MODE

RS

R/W

I R 2 I 2 R T O v

pB7 ///X 1B7 X 1B3 XZZZX 1B7 X IB3 XZZZ>\BF=“O”/< B3 XZZZX 7 X 183 \///
pB6 ///X 1B6 X 1B2 XZZZX 1B6 X IB2 XZZZX 1B6 X IB2 XZZZX B6 \ 1B2 \///
pB5 ///X 1B5 X 1B1 XZZZX 1B5 ) IB1 XZZZX 1B5 ) IB1 XZZZX B5 \ 1B1 \///
pB4 ///X 1Ba X 1BO XZZZX B4 X IBO XZZZX B4 X IBO XZZZX B4 { 1B0 X///

‘< Write >‘ ‘< Write >‘ ‘< Read >‘ ‘é Write %‘

Figure8. /X7l /L 4B vhA ¥ —7x—A M68-Type Mode
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8-1-2. INTEL 180-TY PE MODE

RS

wo T B

RD/ {

ver N I mr D se=o I osr N
pes N e W ms N s WX o TN

peo N e N me N w0 W s N

8-2.

|< Write >| |< Write >| |< Read >| |é Write Data >|
Figure9. /7L /L 8E v & —7=—ZA |80-Type Mode

ST N A B—Tx—A F—K
TN E—RIL 8 YMETRAN- DT =20 ThivEd,

MSB 5D 2 /83 A MRS TEXIAL, GiAAIABLP TOINET,

FPHRE D BIAERFIZAY — A MEHRIE L T &V, JEHD S E Y M CHEH I H L~ il
THAE M ELTRW a2 ba—/L LE YR, LYVARZELINRYLE Y NEFEEL
BHBO8EyNEITMLTL’L~UL 1YL ET,

A=A RE . IRD LA NMIAL AT I a7 —F THERRSILET,

STB_‘
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

SCK
SI/SO y“ ”V“ ”V“ ”V“ ”V“ ”» R/WARS>\“O”AB7XB6XB5XB4XB3XB2XB].XBO[

‘% Start Byte Instruction / Data %‘
Figure 10. /)7/1/4/5’ 7 — AEXA T

‘% Start Byte ‘ Instruction / Data %‘
Figurell. U7V AL H—Tx—A FiIriAH
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