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M204SDO08AA

1. R

1-1. Vo FoFarbn—I%8#H L TRBY, VAT LT —H A E#ERG T AENTEET,

1-2. TR TEDX v T 7 XL, 280 O L TFRHY , BT, TN 77X b BL R EE2E A ET,

1-3. 22—V RX T IETH U N EFRTED—YFNV TN TIHT 5 N 8 LT FTRIE
THIENAHETT,

1-4. ABPEDMEE = ha— L3 RIHE T,

1-5. A #Z—7 =— A MOTOROLA M68-Type’<7L /L, INTEL 180-Type/<FL /L,
UTIWVRIMA L B —T 2 — AE A L CTEBY, W EFEHTHZ LN TEET,
ARG IXHRIRE, ST L L (ERE—T M68 TypeE—R)iXiELe>TEVET,

1-6. A (DC-DCaL /\—)Z#HH L TV ET DT, 5V B—EJ CHEICE, BV YA S
<7,

1-7. EOEFORE(VFD)Z L TRV ET O T, KFm, miE M TEN IR MR E
7T

1-8. fEWPE AT BB LI/ B ERIOGH 72> TRY, SBEEMENCOET,

2. —fxfhER
2-1. AMETIE - EE (-1 2 0)
-1
HH RS Hifir
B 100.0+1
SMESHE | ME 601 mm
JEX 20.6MAX
HE #7110 g
2-2. Rk
-2
IH H (ARER Hifir
WA R 30.96¢if) X 69.6(#) mm
Ry MK 20#7(5X8 K K) X417 —
LEYA R 4.844t) X 2.15(#) mm
pEA=S 8.704(t) X 3.55(#) mm
Ky R A R 0.518¢f) < 0.35(#) mm
Ky hE Y F 0.618t) < 0.45(%) mm
ot FE(Ap=505nm) —

E)FREIE, 74V OFENTHE~E, TICHAZR EDORIRD ATRETT,
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2-3. BREL AT

M204SDO08AA

-3
TH H %2 e/ R HAfL
EEIRE Topr -40 +85 °C
RATIRE Tstg -55 +85 °C
BRI Hopr 20 85 %RH
RAFI AL Hstg 20 90 %RH
JRE)(10~55Hz) - - 4 G
(oS - - 40 G
W) REBET 2 K 5 B COMRTER b UM AT T F &,
2-4. Htset e R EHS
*-4
IH H [io%es 5/ K AL
CACARS Vce -0.3 6.5 Vv
ANIME FEE Vin -0.3 Vcc+0.3 V
2-5. HEREENESRAE
75
IH H [io%es 5/ AR SN AL
IR E T Vce 4.5 5.0 5.5 \Y}
INA LUV ANEE | VK 0.7*Vce Vee \Y;
o— L~V AJIEE| Vi 0 0.2* Vcc \Y
2-6. HEHEBNVESE I B D ERM) « 2 H M
-6
TH H [okea s B/ P iSO HifL
EIRE lcc - 350 470 mA
W E ) - VZ‘fl:g'OV - 1.75 235 W
n
R L 350 700 — cd/m2
A LSVHAEIE | Vou | ons op | Vec0s| - - v
n—LULHAEE | Voo | gig(‘f’i?n\; - - 05 Y
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M204SDO08AA

3. FLARMERE

3-1. ADDRESS COUNTER (AC)

TRLAHT4(AC)IL, DDRAM & CGRAM DT RL A% B2 57107 52 T9,

DDRAM ZF721% CGRAM [ZFRRT — A2 EXIAATL (A LI E ., TRV AT 21X BB
+1(FE-IF-1)SNET,

3-2. DISPLAY DATA RAM (DDRAM)

FnT —4% RAM(DDRAM) 1%, R L TF4 L8925 RAM T9, H%)72 DDRAM D7 KL A% 00H
5 2THE 40HS 67THD 80 LTy DREEMN TE LT, T2, FrHEL TEEHL T2 EIR D
DDRAM [I—f%D7 —% RAM LLCfEHTEET,

WIZ, VFD EOFIRE T 7 RSB DL 7 RS2 D DDRAM 7 RLAEF ¥ T 7 4R a DR
1R RLUET,

D FRAET 7 hESEDE1D DDRAM 7 RL AL YT 7 2R a0 DR

1 2 3 4 5 6 7 8 9 - 333 34 35 36 37 38 39 40
1 |00]01 |02 |03 |04 |05 |06 |07 |08 | - 1F |20 |21 |22 |23 |24 |25 |26 |27
2 |40 41 |42 |43 |44 |45 |46 |47 |48 | 5F |60 |61 |62 |63 |64 |65 |66 |67

@ FRELENTT T REET- D DDRAM T RL ALF ¥ T 7 2R a0 DR

1 2 3 4 5 6 7 8 9 383 34 35 36 37 38 39 40
1 |01]02 |03 ]04 |05 |06 |07 |08 |09 | - 20|21 122 123 |24 125 |26 |27 |00
2 |41 |42 |43 |44 |45 |46 |47 |48 |49 | - 60 |61 |62 |63 |64 |65 |66 |67 |40

@ HTA LI TSR D DDRAM 7 RL ALX 4T 7 ZRI L a0 D FIE

1 2 3 4 5 6 7 8 9 - 383 34 35 36 37 38 39 40
1 |27]00 |01 ]02 |03 |04 |05 |06 |07 |- 1E|1F |20 |21 [22 |23 |24 |25 |26
2 |67 |40 |41 |42 |43 |44 |45 |46 |47 |~ SE|5F |60 |61 |62 |63 |64 |65 |66
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M204SD08AA

3-3. CHARACTER GENERATER RAMCGRAM)

X775k —4% RAM(CGRAM)X, =—W N7 0y I LA THBII Y — U 2EZHZ D
N5 RAM TF, REV2—/LTlE 8 DO L TAEZIIALENTEET, A%/ CGRAM
TRUAIL, O0H 725 3FH T9, ¥ 77X EHR LT CGRAM fHIKIE, —fxD T —#
RAM LU TEFCTEET,

2P EFRZX YT HXT 00H~07H(E7=1E 08H 2>5 OFH)D X% T 7 Za—RIZEIN Y CTHHEN
TEET, RIT, B x DA—HFEEXFVYTI/EZDF T 74a—RE CGRAM TR Z, CGRAM
T —HORARERLET,

Character Code CGRAM CGRAM Data
DDDDDDDDIAAAAAAIDDDDDDDD
76 543210|543210|76543210
00 00x0O0O0O[0OO0OO0OO0OO0O|x x
001 00 0
010 00 0
011 0 0 0 0] CGRAM
100 ol
1 01 00 0
110 00 0
1 11 00 0
0000x0O0T1[001O00O0|x x ﬁ
001
010 0
01 1 0| CGRAM
100 0 2)
1 01 0
110
1 11
0000x1T1T 11 1100O0|x x
001
010
01 1 CGRAM
100 (8)
1 01
110
111
3-4, fANTTI a3
AANT I aAE FRE BRI A TEVET,
Bk DAV ANT I 2 AT ONTIBILET,
#—7
AV AN I g RS | R\W| DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
ForoVT 0 0 0 0 0 0 0 0 0 1
F— TR— I 0 0 0 0 0 0 0 0 1| %
TN —F—RtEvh 0 0 0 0 0 0 0 1 IID S
#7% ON/JOFF= ha—/L 0 0 0 0 0 0 1 D C B
T = IVIFR T b 0 0 0 0 0 1 SIC| RIL| *
Ty riay kvk 0 0 0 0 1 DL N % BR1 | BRO
CGRAM 7RL Zt vk 0 0 0 1 CGRAM 7RL A
DDRAM 7 RL Ztwh 0 0 1 DDRAM 7 RL- %
TRUR B B—Fi A P 0 1 BF=0 AC
DDRAM/CGRAM T —ZEXjAx 1 0 T — A EZIAI
DDRAM/CGRAM 7 —# Gt I iA Fr 1 1 T At FRIA

% HEL)
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M204SDO08AA

1) #2707
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
=—xr | 0| o] o] of of of of of of 1|
RKReETHELET,

DDRAM O3 RTDT RLAZANR—RAT—R(20Hyx EXIA L E T,

AC |2, DDRAM 7 RL-AD 00H 2ty L £ 77, (DO EVEHEZIALNLEIL 00H 720 £ 77, )
FRNMTTRLTWAIGE . SLOMEIZREDET,

FEIABNLENY EATAmICBEILE9, CGRAM OWNEIZIT, EIZHD FH A,

TR —F—RD D IL, “DicybESnEzT,

2) F—L L

RS RMW DB7 DB6 DBS DB4 DB3 DB2 DBl DBO
a—r [ 0o J o] o] o] o o o] o 1] % |

AP EE FATEMICBEIL E9,

TR AHT 22 DDRAM 7RLAD 00H 2t hL £,
TRDT TR TWAGE | JLOMEIZREVET,
DDRAM., CGRAM DN EIFE L £ A,

3) = RN—FE—REvh

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

I/D: 3 F2—R% DDRAM ([ZEZIA A, i3 Hi A H LTz K, DDRAM O 7 RL- A% +1(l/D=1)
F720E—10/D=0) LF T, +1 DEEL, EEALNEITAIBEILET,
—1 DKL, EZIALMEIZLEIBEILET, CGRAM [ZEXIAL, GiAHLOEAED
[T,

S:S=1D&%, DDRAM ~DEXIALFHIR R ERELELELENIT 7R ET, ID=1Dk
XRRBEE NS TR D=0 DX RBEEHIT7RUET,
725 . DDRAM B0 F AL DOEHT, RO 7MIITWER A, $72, CGRAM DEX
A AL DORFLRIRDOT 7 MNIITWER A, S=0 DRFIXT7RLER A,

4) 7~ ON/OFF=» hr—/L

RS RMW DB7 DB6 DBS DB4 DB3 DB2 DBl DBO
a—r [ 0 J o] o] o] o o 1] bp] c] B]

D:D=1Dt&EFK "% ONSH, D=0 D& F % OFF S %9,
D=0I2X%F R OFF DA, £/RrT —#X DDRAM (2> TWAD T, D=1 9T
ICERRTEET,

C:C=1DLEXH—YILEFRL, C=0DEEN—IN%2FERLET A,
H—IVHPHZ THFRRT —FEZALEE, 1D ZHOMEEIXTEDVER A,
T—=IWE, "IAT o I N~—T TRUET(FBROR),

B:B=1DEXEXIALNEITHY THX TRV ILET,
TVDE BRYNEATFRREF TR LFEDN 50%T 2—T 4T, IHz DEHE TV 7 LE
7
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B) EXIALNLE FKRTTH

M204SDO08AA

RS RMW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
=—r | 0] 0| o of| of 1] sc| RL x | x |
FRT —HEEZIAL GiAH L TICEZIABRNLE ., HDOWVIRREZLEHIZVT7RLET,
*—8
S/IC | RIL EZIABNLE E)
0 0 | EXIAANEAIZTTRET, ERHRL,
0 1 | EXABSLEEZHITIUET, ERHRL,
1 0 | E#RITHE-TEICTTZRLET, FRENRE LT TR ET,
1 1 | &5l Cﬁéo’(ﬁ’i (27 hLET, FoRERELH I TILUET,
FRT T ND BT THT285 li DDRAM, CGRAM OINEIFZEL L FH A,
H—Y L7 ON a)’z“ﬁi@iﬂ/\a EIABNLE D FERICHDIFDO L EIABNLED bIAT T

N~ =N IRATLET,
6) 77 r/ar kvh
RS

R/W DB7 DB6

DB5

DB4 DB3 DB2 DBl DBO

a—r | 0 | o | o | o0 |

1|

DL| N | x | BR1 | BRO |

DL: o XA —Tx—AF — X EZHRELET, DL=1 DL:X 8t v (DB7—DB0). DL=0 DL x

4t~ (DB7—DB4) TF — X% k%

AREV2—/LTlEN=LIZEELET,
BR1. BRZ:ﬁ"ﬁfi%ﬁJﬁ%LiTo

LET,
N: FRRDOITE A 7% ﬁzbia“ N=1DLrx 27Tl

CEXE .

- L

N=0DLX 1ITIZRESILET,

#—9
BR1 BRO BEE L~
0 0 100%
0 1 75%
1 0 50%
1 1 25%
7) CGRAM 7KL A& vk
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
a—k [ 0o [ o] o] 1] CGRAM 7KL |
6 BN TEINS CGRAM OT RLADS AC IZRESIL, DO EZIAA, GtAH LT —HIX

CGRAM IZBHLTfThivEd,
8) DDRAM 7RL % vk

RS

R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

a—k [ 0] 0] 1]

DDRAM 7KL A |

7 E YR THEEINS DDRAM OTRLU AN AC IZRESIL. LIFEOEX AL,

DDRAM (ZBLTIThiET,

u%kﬂjb?“_‘&ﬂi
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M204SDO8AA
9) BY—777 /TRLAGA L

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

DBO0 75 DB6 @ 2 HE THHLOINAT RV AN A D& HEAH L £77,

TRLAA 2%, CG RAM . DD RAM DOl FiZ v, ZILLLRTDO M D E TR EV E
T o TRVADHNEIL, CG RAMTRL Aty h, DD RAM 7RL Ay bR T, EV—77
TILHEIZ BF=0 T O T, BRI T —FCA L AN 7L av kg T HZENTEET,

10)DDRAM /CGRAM 7 — 4 E&iA

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
a—k [ 1 ] 0 ] WRITE 7 —% |

8 t'vhd T —%% CGRAM %72/ DDRAM (ZEZiAA T, CGRAM 7> DDRAM 7>
Z N LLHI(CG RAM 7 RL- A& 17> DD RAM 7% L Ay MO EICE > TREVET,
FEXIABE, TRVAIZ U N —F—RIZLIZA-> T, BEIMIC+H1 F2id—1ShET,
T, FoRV IR AR N —E— RV E T,

11)DDRAM /CGRAM 7 —& Gt 2iA F

RS RMW DB7 DB6 DBS DB4 DB3 DB2 DBl DBO
a—k [1 [ 1 ] DDRAM READ 7—% |

1 [ v [ % [ % [ = | CGRAM READ 7 —% |

8t v DT —%4%% DDRAM F7-1% CGRAM /bt H L £7, CGRAM 7> DDRAM 7
%muﬁﬁ(ce RAM TR A& ) DD RAM 7RL 2By M) D8 EIZ L > THREVET,
Dt AH LM, ZOEANZ CG RAM 7 RLA &y M) DD RAM 7RL Aty M4y
%z\ﬂﬁéﬁféz ERHVET, FEAIARE . AC I N —F—RIZLE=A-T, BEIMIC
+1FERF-13nETH, Ry 7MNI, = N —F—RIZBEbLTIThNEREA,

3-5. Utvh
R —F VM, B 22— VIR DINA =V v TA RS ET,

i) DDRAM OFT RTOTRL RZAN—ZAT—R (20H) #EX AL ET,

ii) ACIi%.DDRAM 7RL A® 00H Z#tv L E7,

iii) DD RAM 7RLA&EF ¥ T 7 ZALEEDBARITIR BB TR TORWIRRBIZERV £,

iv) =R—F—RE, ROy SILET,
IID=1:+1(A>ZUAR)
S=0: 7Rl

v ) Zs ON/OFFzi ha— L, (RODEEICEY RENET,
D=0: %"~ OFF
C=0:4—Y/L OFF
B=0:7U.7 OFF

Vi) T 7o rvarty NI, IRORIZEY RESIVET,
DL=1: (v #—Tx=—AF —4E 8t vk
N=1:2 1758~
BRO=BR1=0, 0: L ~L 100%
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4, B axia

M204SDO08AA

#—10

Pin| . A S7A 1% NZL L | Pin| . aS7Av 1% aS7Av 1%
No. “ITN (Intel) (Motorola) | No. “ITN (Intel) (Motorola)

1 GND GND GND 2 Vce Vce Vcc

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, o F—Tx—AFE—FK
REV 2— UL, Vv R IE
FHIX V7 L E— RN TxET,

o=yl it

\Z&D, Ehe—7 M68 TypeE—R, 127 /L 180 TypeE—K,

#—11
R J3 J4 J5 J6 J7
L (F£he—3) | OPEN | SHORT| OPEN | SHORT| OPEN
A A OPEN | SHORT| OPEN | OPEN | SHORT
UT IV SHORT | OPEN | SHORT| SHORT | OPEN
) II7IID, RTL L, ROV T B —ROREEITHIZENTEET,

ATV 2— )L CTIEHME, 23T L L (FEha—T M68 Typet—R)iXEL/R-> TRV E T,

6. 7O IZAYT T

NC_SI/ISO<4——»
RS STB———»
RIW WR/—————»

E_RD/_SCK————»

DBO-DB7<:::>

Vece— 3

GND ———»

VACUUM

FLUORESCENT

DISPLAY

204SD08GINK

CONTROLLER
AND DRIVER

I

DC-DC/AC

CONVERTER
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7. AT F v —h

7-1. MOTOROLA M68-TYPERTL )V AL Z—Tx—A ALY

M204SDO08AA

#—12

ltem Symbol Min. Max. Unit
RS, R/W Setup Time A 20 - ns
RS, R/W Hold Time A 10 — ns
Input Signal rise Time et - 15 ns
Input Signal Fall Time it - 15 ns
E Pulse Width High P\ 230 - ns
E Pulse Width Low P\A[ 230 — ns
Write Data Setup Time oé 80 - ns
Write Data Hold Time dn 10 — ns
Enable Cycle Time e 500 - ns
Read Data Delay Time b - 160 ns
Read Data Hold Time olir 5 — ns

* T RTCOIAILT DR EFEIL, Vee D 80% M O 20% 2 fH 45,

)

= tas = =| taH |<
w\ y
tr > < >l|< b
<—PWen—>

DBO-DB7

<— PWg.———=>
=] Tops |«
l = Tou lé
Teycre

Figure 1.
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M204SDO08AA

)

< =| tam ‘e

%‘ tas
R/W
tr > |< >l|l<
<—PWen—>
<— PWg.——>
= tpp lé —=| Tomr lé

DBO-DB7 >< ><

TeycLe

Figure 2. Motorola M68-TypeXTL /L FiAriAdrZ AL

7-2. INTEL I80-TYPE/XTL )V Ao H—Tx—A XA
(See Figures 3 and 4)

#—13

ltem Symbol Min. Max. Unit
RS Setup Time rEs 10 - ns
RS Hold Time fksH 10 — ns
Input Signal Fall Time it - 15 ns
Input Signal Rise Time et - 15 ns
WR/ Pulse Width Low WrL 30 — ns
WR/ Pulse Width High viRH 100 - ns
Write Data Setup Time o 30 - ns
Write Data Hold Time dii 10 — ns
WR/ Cycle Time &vcwr 166 - ns
RD/Cycle Time &vcrD 166 - ns
RD/ Pulse Width Low Aol 70 — ns
RD/ Pulse Width High HoH 100 - ns
Read Data Delay Time o - 70 ns
Read Data Hold Time phiri 5 — ns

* T RTOXAIL T OHLEEIL, Vee D 80% M U 20% %5 HET 5,
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M204SDO08AA

Rs >< ><
9‘ tRss |< —| trsH ‘é
>||< t b >| <
<—— twrRH ——>
WR/ \Y / X
/ |
< EWRL E—> toHi <
=| tpbsi |<
DBO0-DB7 >< ><
tcycwr
Figure 3. Intel I80-Typte 7L /L FEXiAHL XA
Rs >< ><
9‘ trss |< —=| trsH ‘é
=< tr tr >
< TroH — >
RD/ \Y ZZ \
- A\
< tRDL — >
= topi < —=| tDHRi |é
DBO-DB7 < >
tcycrp

Figure 4. Intel I80-Typte~xZ7L /L

AN-2375 [11/17]
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M204SDO08AA

7-3. JUTIN Ao B—Tz—A ZAILT
(See Figures 5, 6, 11, and 12)

*—14

ltem Symbol Min. Max. Unit
STB Setup Time s 100 - ns
STB Hold Time &TBH 500 — ns
Input Signal Fall Time it - 15 ns
Input Signal Rise Time et - 15 ns
STB Pulse Width High wisTB 500 - ns
SCK Pulse Width High skbkH 200 - ns
SCK Pulse Width Low gexL 200 — ns
S| Data Setup Time pés 100 - ns
S| Data Hold Time dis 100 — ns
SCK Cycle Time dvcsck 500 - ns
SCK Wait Time Between Bytes wAIT 1 - us
SO Data Delay Time obs - 150 ns
SO Data Hold Time ohRs 5 — ns

* T RTOXAIL T OFEFFELL, Vee D 80% & Y 20% &l FeE 45,
>‘ twsT ‘é

" s

9‘ tsTBS g tevesck = tsTBH ‘é
> tsckH <
SCK S f \ j
=>| tsckL |
tr =1 1< % tpHs |< te >‘ <
>| Toss |<

: ><

Figure 5. U7V EHEXAH ZAILT

>‘ twsTB ‘<

- I

= tovesex——=> |
>‘ tsTBS tevesck =>| tstBH <<

=>| tsckH <
> ok € ‘
tr = > tpEs |< tr = 1<
>| tops |[<

SI/SO < ><

Figure 6. U7V FiAriAdr XA
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M204SD08AA
7-4. Veoh A4

#—15

ltem Symbol Min. Max. Unit
U?/F?ﬁ@ﬁéﬂﬂ#ﬁfﬁ trsTD 100 - ms
Vb T A4 75 tr 1 - us
HE IR OFF HFfH] tore 1 us
Vee 4.5V

0.2V
‘% torr !

tRSTD %‘

RS, STB ><

Figure 7. \U—F Uty AT

8. WifFE—F
AL H—T 2= AT —RIT v /G EICLDIEIN ATRE T,

8-1. NFL )V AL B —Tx—A F—R
INTGU AR —T 2 —AE—RTlL, 48 YD Jf TALH—T 2— A TEDHIINIT —HHRIE
(X, 4E YR 2EFEIT 8 YN LEIOELLTHITHZENTEET,
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8-1-1. MOTOROLA M68-TYPE MODE
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R/W

I I R 2 2 [ 2 2 (2 2

w7 [//X 187 Y 183 Y///\ 187 ¥ 183 X///\mE="0"{ 1B8 X///X \///
pBe ///\ 186 Y 182 Y///\ 1B6 Y 182 X///{ 1B6 X 1B2 X///{ 1B6 X 1B2 X///
X[/ X[/ X1/
X[/ X[/ X1/

DB5ZZZX 1B5 ) IB1 1B5 ) IB1 XZZZX 1B5 ) IBI
DB4ZZZX B4 Y IBO B4 Y IBO XZZZX 1B4 Y IBO

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

Figure 8. "Il /L 4B Y X —T7x—A M68-Type Mode
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|< Write >| |< Write >| |< Read >| |é Write Data 9|

Figure 9. /X711 8E v & —7=—Z [80-Type Mode
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‘% Start Byte Instruction / Data %‘
Figure 10. ‘/)7/1/4/57—71—?«%%Lz7%

STB —‘

S o = 8 C C oD EE DD

‘% Start Byte Instruction / Data %‘

Figure 11. S U7V AL X —Tx—A FHiFiAH
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