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g SRS e LTS A SR R IR ) I A 24
R

JRERAE
UIAELET WA B IR IR A AR A 2™ b, A mlREER AL 12 A4S A i
TRIIES

P BESF R
3-1. MhAE:
Bordra: [ PiF . IEE
STN LCD
WoREE [ WoRs: B
B AM
W 256(w) X 64(h) 4= ik
B NEHE K1 MPU (¥ 8 {7 47 84 2 1
KB 1/64 Duty
Mmoo 12 /&
RAM B R %5 32k byte S-RAM (built-in)
P s HD61830 (Built-in)

CG ROM/RAM %i#: Built-in 160 words 5 X 7 and 32 words 5 X
11character generator (CG) ROM.

Rt EL
3-2. HLMEPERE:

it H o % AL
B RE 184.0(W) X 75.0(H) < 10.0 Max.(T) mm
s KPR 256(W) X 64(H) Dots —
TRF L5 5X 7 Fonts and5 X 11 Fonts —
M 149.6(W) X 43. 0(H) mm
i [k 143.31(W) X 35. 79(H) mm
RUAER 0.56(W) X 0.56(H) mm
RS 0.51(W) X 0.51(H) mm

ENs Approx. g

3-3. WS4
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Tl H ] oME | BONE | AT R
. & Vvdd 0 6.0 \Y
LR LCD Kzl | Vdd - Vee 0 18.0 Vv
N HLR Vi Vss vdd \Y;
B Top 0 40 C
AT Tstg -20 60 C
e — — 90 %RH
3-4. B gk
3-4-1. A BH
i H 5 % e ME | SLARME (B | R A
. Pk Vvdd 4.5 5.0 5.5
LR LCD Kz | Vdd-Vee — 15.0 18.0 v
N = Vih Vdd=5V+5% 0.7vdd | — Vdd
S e Vil 0 — Jo3vdd
N P Vih Vdd-0.4| — Vdd
BRI e Vil 0 N
i xR Fflm vdd=5V 60 70 85 Hz
4 ldd Vdd=5v — | 30 | 50
Iy #E Vdd-Vee=15.0V mA
LCD HXz) lee Ffim=75Hz — 2.0 35
Ta=0°C .
b=0°, 6=0°
LCD K&l Ta=25C
Vdd-Vee 15.0 Vv
(FEFE ) d=0°, 0=0°
Ta=50C .
d=0°, 0=0°
Note:  <1> 3Kz)H¥=1/128 <2> T RAEE ST
3-4-2. HLGRE
i H 5 s A f/AME | RE | SRME | A | R
0°C —
LCD IXzhH &
e Vo 25C |6=0°, 0=0° 15.0 vV 125
(M2 L) P :
50°C —
il N ° —
@ [ " oE: 1500 | 2000
N 25°C 5=0° . 8=0° — 150 200 ns | 135
i) e d 0°C ’ — 3000 3500 ™
[] 25°C — 200 250
, TEH -35 — 35
Il A 25°C deg. | 1,45
W fA d KT 30 — 30 eg. | 14,
Xof b K 25C |&=0°, 0=0°| 20 5.0 — — | 156
o4 T3t o21m
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HE: <1> oM O MEX  <2> fEIEH I A BERAIXS HL KT 2(k=2)

[Vertical]
6=0° 9=0°
L ez
- o1
6=180° 9=-90° 7

\
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\\
6=270° 4 6=90°
\\
\\
[Horizontal]

N
0=0° p=+90°

[Bottom ]

FER: <3> M NI ) T i X

IE 5 P
I B
Non-select Select Non-select Non-select Select Non-select
N N
2 X8 2| glx
) N & — o H & N
3 S sl S
g |\t ] S IV
5 f ik g HT f
—= Tr F —= T |=—Time —=| Tr |=— = Td FTime
R <4>PmEX TR <> SRl RGO L =

(AD) AD=[DI-D2|

K light source
. O
g K>2 30°
g Detector
o
]
Pl P2
View: | Measuring equipment: DMS
rewihig angie (Made in AUTRONIC)
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v

R

<6> Xf b JE i X(K)

B2

Bl

Brightness(x)

Bl is curve of select dot’s brightness

3-5.

E

1E i
B2 is curve of non-select dot’s brightness " |B2 is curve of non-select dot's brightness
n| Bl
B2 g Bl
K=B1 - =52
3 B2
5
BB s curve of select dot's brightness
Drive voltage Drive voltage
_ FRIEFE ST (B2)
X (K)=
0 EFE R EE(BL)
L R

VERE<1>: 7E 20°C. 60%RH I AJ4R-E A 2

Lo e ME
] RO | e | R A

HHL Y5 HAL Vv — 110 125 —
R Hz — 400 400 —

s BE |ed/mP(nit)| 45 55 —  |AC100 Vrms, 400Hz, I3
o W | mAlem? — 0.12 0.17 |AC100 Vrms, 400Hz, I3
X fm Hrs 10000 R <1>

RGBT — Ht IAC100 Vrms, 400Hz, 14
RS C 0~ 40 —
A7 S C -20 ~ 60 —
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4. AN

110.0 MAX.
184.0(PCB) 92
4.0 176.0 67
9.0 167.0(KJ) oo s
15.9 149.6(V.A.) g s
19.045 P0.56X255+0.51=143.31(1A)— i
50— | r——————————————————————— _ L
4
B | i)
3 | 53l8
o | | g 852
3 | | < Les
ol IR
< fi
=0 Y
g § N\ 20-61.0
[le SN
o AN
n I \-3-935
Q o
(=]
x o
g 051 ‘
2 T
[=] ['e}
2 M — m m m m S 7
L il i
=
0.05--~

PIN# 1] 23456 7][8]9]10]11 12| 13| 14| 15| 16| 17| 18] 19] 20
SYM/VSS|VDD| V0 | RS [R/W E |DBO|DBL|DB2|DB3|DB4|DB5| DB6|DBY| CS |RES|VEE| NC|EL+|EL-

5. 1/0 #E Ok

5-1. 1/0 #OR:
EWS | ERARR ) fig R
1 VSS FEL Y5 HE
2 VDD YR &, +5.0V
3 VO W i 27 9K B)) L R
4 RS B AR E A 5
5 R/W B/ 5 IEFAG
6 E fFRefE
7~14 DB0~DB7 Bidhs 2k
15 CS JE G S, (RHEFAR
16 RES BAAE S, (KHEPFH
17 VEE TR s DX ) L R
18 NC 7
19 EL+ EL HLJ5 H &
20 EL- EL HLJ5H &

21751
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5-2. BPKEFE:
LI
o —| taH
CS RS [v
R/W tcyc |
tAs~1 i tWEH | EWEL | ‘
e
E tEr »‘ L~ tDSW —~{ tDHW
DBO~DB7 ﬂ;
A tDDR ﬁ ~— tDH *1
DBO~DBY )
T
2 AN S8
EAR Frg | mME | OB | mRME | AT
E J& 3 i) 1) teve 1.0 —_ —
E = H s o twen 0.45 — — us
E A% s o fweL 0.45 — —_
E b JFis ] ter — — 25
E I IR ter — — 25
Hiu ik 37 I R tas 140 — —
Hs g L ] tosw 225 — — s
H A S IR )[R toor — — 225
s PR 45 B 1] torw 10 —_ —
ik fR 455 I [ tan 10 — —
e LB B ORI ST ] ton 20 — —
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5-3. HEEREHE

VDD(+5.0V)

VSS(0v)

VEE(-10.0V) ———

5-4. % Ef#

LCM MODULE

VDD

VSS

VLCD

(Klf#Z . Fig.8-1) LCD BikFH @ (Vdd) HI LCD WKzl (VO)

LCD controller

HD61830

DO DO do

to =—=f to to

D7 D7 a7

_ _ adO

WR — WR to

RD — = RD ad?

- o r/w

CE — C ce

ED

c/D c/D HSCP

BESET BTSET FR
RESET —— RESET

LP

CDATA

vdd

RAM
1/00 Vdd——
to 6
1/07 Vee— oo
a0 Vss —=—
to
al?2
r/w
cel
Lict | [1c2 ] [1c3 ] [ 1c4 |
{80¢ {80} {80y (164
256X64 dots
| 1¢5 J6d] LCD PANEL

Block diagram

TR A5 S 2 HESR] C—MOS FHLEs HLBCH W i sl N hr AN, A 22 5
AR TR M T 2k
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LCD LAl T+

5-5. B
5-5-1.8%A
1. EDM?240128-08 H.45 5 M6800.80 % 41| AHid it i) MPU $22 111 Th fig,
AT MRS, e CAR R K BonhRe ik &, LA
MSEPLE S Yok INER. A7 ERAE2ThEE
2. EDM240128-08 1] & B 64k 1) W/~ 22 ¢ X RAM . A AMZE AT R A 4%
ROM(EXCGROM).
3. EDM240128-08 HA W77k Eds CGROM, f 160 Ff 5X7
FARBIFFERN 32 Fl 5X 11 AR F 45 o
5-5-2.384
EDM240128-08 {§4 5 AN FE&E: MPU GRS F AN G AN
TR UL B H XS H T AR, KIRE MPU [0 B\ %5 47 4%
BN SH S, 2R 5 i EDM240128-08 A #4538 4 e i K H:
ENFHN S A2 SR R X N o B 1k, x5 A T4

A
RS|RW | E BViTEEE RS|R/W | E Yite
0 0 v BEEIRSZE | 0 1 I e
1 0 3 gAY 1 1 T e b iGAr

1. HAEHE 00H (FrAUH)

ZIe4 W E T EDM240128-08 ¥ T1E 7 X F R 7, 84 M)
RET B IR ZHMK 6 A58, RS H0% T

| o | o [ D5 | D4 | D3| D2 | D1 | DO |

DO: FHk4AfeikP. 0: CGROM; 1: EXCGROM.,
D1: B Rks. 0. AHA; 1. EET.
D2: JtbritFf. 0: ZEibeks; 1. JAH6hs.
D3: NARIEFE. 0: ZEENER: 1. J3 N
D4. Iﬁzﬁﬁﬁ%: 0: }‘}\ﬁﬁ 1: iﬁt

D5: WrniR&S®EF. 0. kB 10 HHER.

SR E A W, Bonr AR AE — 47, dF “0” Bl
“l”’

Fit LA EDM240128-08 # ill 11 B T2 Wi it (e s B B AN g < B S 3% 7

BT AT, Jobns IWERAFERF RS A b, S H038 N E

“0”7

Bl D0=D2=D3=0

ESCARTTIT, NERAL A ARA B 2] & BT SEIL I DI Bean F
D3 | D2 I he D3 | D2 I fe

0| O HebrzE L 0| 1 5 ek
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LCD i Hefs -t
1| 0 | Sebsglal, #FWR| 1| 1 FEAR N Sk
AR5 N BRI ALE G hRFREMf A, FHREAE Yehnda T M IE SOm &
)8

2 D3=1,D2=0 I}, FFFINFRIE LA BRI FRF AR Won sl . MW
FROLICTAE,  WoRBCERIL AN CRT YRR NSRS AT

EDM240128-08 1 [ #4#F K48 AN e % E I CGRAM(F4F A4
2 RAM)BEE L) CGROM [H] I A# ] . EDM240128-08 fE4fi J—Ff 74
KA#E (CGROM X, EXCGROM) I, #BE 5 e fii o5 — Fh 775 & A 2%
(EXCGROM H{ CGROM).

2. FAREE  01H (F844C6E)
ZIRAWE T XATT AT BoRF R FEAA KR Hp » Vp siBE. 45
AMIhRE B E I 2 S HEEI, RS A
W1 0] He-t
Vp: FRHR SR, dsATseke. Vp WA T A FR/AT 200
) ATEE (FHED, M Vp KT FERFRAESN PRI PAREER, 24
(P38 A A 255 B I AR 0 N i, Vp BUEAE 1~16 S N . Vp
IAE AT AR
Hp: 7EXCA NN RN AR TR, SRR B
TN FRFZ R (550D, 2 Hp KT 75 R AN F R0 75
FERE, 2 REBE 2 B BIE AR A k. EEE TR0 Hp &
N BN E O 10 S S, Hp O HAE 6. 7. 8 =R Rk

3. BopiikE 02H (R4
IR BCE T AESCAR T MT BRI A A B E BB 77 AU —AT
AR IR A E H SADL 1 SADH B — i E T Wos g
X0 W b EALE IR —— X NIE R .
R IRCE RS, S8k h
] | 1 ] | 1

0 Hv-1
| |

| | | |
Hn A A7 SR I b - 15 4. H BUE R 2~128 6 A IREEUE
HT Hy T4 20 SR if B AR R 5 (R0 miFI1E n=Hp + Hy

4,  MEE 03H (§54fRh3)
ZIRA W E T EDM240128-08 (1) sh A K sl (K1 64T 80, AR EL
HENAS B 2 R IR IIRE R B HIEA S EUM Ny 5E . 5
ﬁ%ﬁﬁﬁ
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LCD Kt il Tt
0 | | II\IX B ll | |
Ny A3 10 54T 8. Ny BUE Ve L 1~128.

16 BE S5 SR 28 S IRE, Ny RN WoR i B ontT 8.
X PRy SR e E N FHIN, 2 Ny 4 RoR BBt a3 T 5

5. Yoy B E 04H (845D
%454 H R 2 Yo b 75 754K Hp « Vp H AT B
HeWrTEAR T —AT 5B, HOEESET Hp 1E, JehrmiiE eS8

b Cp e, HAEA A
| ]
0 0 0 0 Cr—1

| | |

Cp RN VEHREFFF WA FAT AL E o BIANFE 5XT7 4K (Hp=6,
Vp=8) FRFE/RI, BE Cp=8, Jehif7E 7 A5 B 1 5 i AT I,
RURZSehr o Jebr Bon R RS IR ks 5 AR It —
ITEAR, Jobr BB i iZIT AUeRE . Co BUEVEETE 1~V Z 1],

Co WAZ/NTAET Ve, 2 Cp BUEKRT Ve Itf, Jebrtidtil.

PR JLA&FE AW E T EDM240128-08 ¥ m s, MG sBE Eal
DLE HIX S S H E 2 (R R

6. SADL % & 08H ($54-1CH)
ZFe A B E ORI IX [ Gl (16 A7) K 8 frihhl. 1%
hkFR A S5t

7. SADH & &  09H (454-1CH)
ZIRAWE T R KRGl (16 A7) (E 8 frtihil. %
DINEEE R &t
X4 HE A 1 B R ST IX R A Hh kil o ok X N A 8RB A
FAMERN. ©5EREEERS IS Hy—Eifix T 2R mX
BT BRI —— X NG R, HUHE A0 R R
SAD SAD+1 SAD+ Hy -1
SAD+Hy SAD+ Hy +1 SAD+2Hy\-1

SAD+MHy | SAD+ MHy +1| ... | SAD+MHy-1
SAD {HEKTETT XA 16 A, AT TR 12 A 3%,
IEE SADH 175 4 A% B TR

M BT 2B B R gt X R a i SAD, v LLA 2| 2R F
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LCD LAl T+
FmiE s T AE . RonZzet X AR Ak Al DL B SRS il B
I DI [ Vil i WA e i1 1O e e 1

8. CAC. K & 0AH ($5440H5)
%A B CAA R (16 7)) KK 8 fiHhhik. iZHuhE e 4
ZHRAE .

9. CACH B 0BH (fg4-XH5)

ZIRA W E AR LR E (16 7)) M 8 ArHbhl. ZHhE R4S
4R,

XA TR A W B T Vehr bl v ZOas N 2% . Dekr bk F8 £ A
YER: — R oRIB R Yar B e, 5 SR pp X Tl — Ak
FEORFESCARTT AT, SR BN SBRAE R BE AL E o MR RRFRENEE H
T BRI ERTE R, YRR e B K.

T ehr bk 8 ge % 16 700 1 58, 2458 N AL 1485 0
I, 25 N+1 A2 A 300 1o R gk 8 A7 bk, 5 i =42 MSB M
1483 0 & g1k = 8 {7 bk (P A7 LBS i 1. fr e br ik 54T
1)V B N 4% 00 R B s R U AT

% fF =K
BUE 16 fthrdbht R4 SEBCEAR 8 47, FHRE R 8

SUE K 8 AoLhrit bR | SLICEAR 8 £, i i 8 4L
B 8 OGhRHIIEFRET | (5 E w5 8 4r

10.  HEE OCH (Fg4&4%)

ZHE AW B 5 E OB N B AT A I AR O bR e SR BT 4R
) [ SR s 25 R X G, bR e FR BRSO 1S N T B 3hn 1
B ZIBAIREMZ I N — &R 1A K 5E K.

11, e ODH (54 fXh5)

ZIRAMRMEENGE, TERAE K “Si” #4E, Llashiiid i
KIFAT o MEB UGS, W DB St ay e bR bk F8 4 BT 48 17 56 10
PZE,  Jehm bk Fa B K BE A B B s e B 30 1 &k

ZIEA A I H &R AN TE .

12, fiiE “0” OEH (354fLiH)
AR 2K bR U HEFR B i R oc N I R —A423E “07. 3 “0” A7
ME NS E N W E . FRESEHET .
]
0 0 0 0 0 |NB—1

% 13 1 3 2171
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LCD LAl T+

Ng NiE “0” 7, HBUELE 1~8 Y&l A, X FIGH) LSB~MSB 1/ .
%I — IR BEE AL, R PUT R ehr hEFREF B BN 1.
13,  fiE “1” OFH (3541t
ZIRA K ek bR FRE BT R FOC N IR — A E 1. B 1 AL
HIEAZH Ng WH . 82 S HUE T
0 0 0 0 0 lNB—l

|
Ng M'E “1” Ao WELE 1~8 JE N, XF N H G LSB~MSB 1 .
ZIR— IR BEE —AL, IR PUTIESehrubEFRE B3N 1.

3RS MPU R8O 4
1. B
BV 72U D W A K S PR IR

P0.0~P0.7 DBO~DB7
o RS
D:
o J -
8031 = S

1. S54SR EF1EF
AT % AE4%: RO, R2, A; My ANZifras: R2 fifitts 2180

PR1: MOV RO, #INSADD; ¥4 D Ak
MOVXA, @RO; AT bRk
JBACC.7, PRI; PP RV AR
MOV A, R2
MOVX @RO, A; g4
RET

2. SHAEARSHTRER
HHIZ S RO, R2, A; MIAFR 7% : R2 (Al 8R4
P
PR2: MOV RO, #INSADD
MOVXA, @RO

% 14 U 3 2171
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LCD LAl T+

JBACC.7, PR2;

MOV A, R2

MOVX @R0O, A;

RET
3. Bl TR

FIR b6
SHIEARIR S B

R AE A RO, As HnthArArds: A fEflie K 2o

PR3: MOV RO, #INSADD
MOVXA, @RO

JBACC.7, PR3;

MOV RO, #DATADD
MOVXA, @RO;

RET

2. [R5

e Al

)32 07 1) Jy 2 1R A Kl AR P

P1.0~P1.7 DBO~DB7
P3.0 RS
8031 p3.1 R/W
P3.2 CS
P3.3 E
(1D HWHC bR E R
bR A
PRO: ANLP3, #0FOH; BHESIEE
SETB P3.0; RS=1
SETB P3.1; R/W=1
POl: ORLP1, #OFFH; P1 o4 A T7 5K
SETB P3.3; E=1
MOV A, P1; BT Ap i
CLR P3.3; E=0
JBACC.7, PO1; FA T AR &
RET

(2) B TRF

% 15 T 3£ 2171
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LCD LAl T+

A R2, A BIAF S R2 {165

PR1: ACALL PRO; FAAT A
MOV A, R2
CLR P3.1; R/W=0
SETB P3.0; RS=1
SETB P3.3; E=1
MOV P1, A; EPN R
CLR P3.3; E=0
RET

(3)  EBEHEFNSHTET
TR R2, A BANTI R4S R2 AR U side 2 24

PR2: ACALL PRO
MOV A, R2
CLR P3.0; RS=0
CLR P3.1; R/W=0
SETB P3.3; E=1
MOV P1, A; EPN I EIT R 2
CLR P3.3; E=0
RET

(4 BT RET
AR A BIATTA A A PG £

PR3: ACALL PRO
CLR P3.0; RS=0
CLR P3.1; R/W=1
ORLP1, #OFFH; P1 4 AT X
SETB P3.3; E=1
MOV A, P1; B
CLR P3.3; E=0
RET

REER

6-1. i sett

6-1-1. I AL AT

= N

PTE

20+3°C
65+20% RH

% 16 U 3£ 2171
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LCD LAl T+

6-1-2. AR LA K
K 5B A F —A 20W [R5 6T A oA HEBH I ELAS 56 35 1) HIS By i =5
LCD #ieVi% kT 30cm.

6-1-3. (DM VL

HOGST 3 H T R 2R

Z

MZEMEEX, Yo =30° , ¥EE30+% Semiy [ Ak
I,

6-2. RIS IHUFERE P AR

et IR AQL
MIL-STD-105D 34544 |
F B g oL A Q/ED-01-98(11)
ANTEE SRS
MIL-STD-105D 34544 |
IRELBR LS LA Q/ED-01-98(ll)
A TIEE SR
6-3. BRAER

6-3-1. B
LR PR LB B T LR AT .

6-3-2. TR B
DR AR R AR 3 H A0 i AU, (2 S v
RETCOG, I 2,

6-4. KUIRvE

%17 W

#
=
M
N
=
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LCD LAl T+

1 H

4 b

i

KA

Ny

1) Wk

(1) AEor
(3) ~“PArdkD

(2) TEHAHAD
(4) SHATHD

H
RE

2) B/ TR

J=F @ (mm)

QT4

0.45<®

®<0.3
0.3<®<0.45

0.3<®

<0.6

Z i (note)

3
1
0

(Note) A AL VFAE T 4 A s 2 )7 i

s
W

3) 2/ AT

KA (mm)

i J& (mm)

CIE 0 -ee

L<10
50<L=10
5.0<L=<10
1.0<L=<10
1.0<L=<10

L=<10

W=0.03
0.03<W=:0.04 3
0.04<W=0.05 2

0.05<W<=:0.06
0.06<W=:0.08

0.08<W

2
1
T 2) St i

A [ PR 2K T 20mm

4) ol

—

G

»DH

[}

L

I

0,04,

%[ [*AA7: mm]

A+B=<0.45| 0<C| _D+E=0.35 | F+G=0.35

2

2) #WUo2 —HesF AN SRV A BCE 2 1T AL

| 2
Note: 1) # % 0452 3 Mk i

| 2

R

5) A L AN KL
HBPsY

JsF @ (mm)

EEESALE

1.5<®

®<0.7
0.7¢®<1.0
1LKD<1.5

Z 1% (note)

0

3
1

Note: 1) SAF %
2) S EE KT 30mm

s
W

6) ot FrEHiIR

] @ (mm)

DESdE

0.65<®@
12

®<04
0.4<® =<0.65

<1.2
D

Z i (note)

2

1
0

7) e MR
AEIR

D>t BRI MIRAEIR ER N A “2) R/ H5 5 3) R/

("3

s
W

8) LCD K [fli5 A

B T Ay s UG vl e R A

s
W
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LCD LAl T+

9) B I FEXT B I B G IS DL T, AN AVFAERE N A UL WE
10) T HPH i moe /b B O, AR ER R e
11) ZRHEAM PERKHME R AT LG BBl Y AN SV 0 R e kA e
12) MR NI IS WE
(1) R HE %
13) R (2) LEHL T AT B B IR A FE
(3) tkdn: APEmIfE, HSC 81 TCP Jliivk
S P (1) LSI, IC % s i oK T 448 9 52 50% ,
1) FEERL | o) L q Ie g R i B A 50% R
(1) 0.45¢P, N=1 FE
(2) 0.3<®<0.45 N=1 R
15) JRBEEREA @ FEERISER B A% (unit; mm)
(3)05<L, N=1 IR
L: 05 A 10 P39 K% (unit: mm)
o | () PCBHBIEZ ™ E R, JLTFWiIT. T
) PCB BN | o) it et e s W
(1) HT PCB WAL T, &) PCB A7 2 Abakh
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