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it Y
R bRV P TR St T ML PR R bR S e A
FEFR L T S TSR SIS R e 7 o A 24 R

JRE fRIE
IESE T IO IE A6 R AT, AP 7=, A RLRARAE 12 AN i R
ko

P BEARF A
3-1. {EgE:
FSTN/STN LCD
WoREE [ WoRd B
B Afl
BRI 240(w) X 128(h) 4 sl
B NE A K H MPU [ 8 {7 Jf 478 422 1
XS AL 1/128 Duty
mofm 6
RAM g R%5 32k byte S-RAM(built-in)
5 il HD61830(Built-in)

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

3-2. PLBRIERE:
i H o s L2
AME RS 144.0(W) X 104.0(H) X 14.5 Max.(T) mm
o AR 240(W) X 128(H) Dots —
TRFEE R 5X 7 Fonts and5 X 11 Fonts —
P 114.0(W) X 64. 0(H) mm
SN AC 107.95(W) X 57. 55(H) mm
RUAEE 0.45(W) X 0.45(H) mm
=Yg 0.4(W) X 0.4(H) mm
N Approx. 145 g
%03 T 4L 210t
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3-3. e 28
T H ] /ME | KA | AT R
. JLkiS vdd 0 6.0 \Y;
‘/\ :[S‘ —
AL LCD IKzh | Vdd - \Vee 0 26 \Y/
L Vi 0 vdd \Y,
B Top -20 70 C
AL Tstg -30 85 C
s — — 90 %RH
34. AR
3-4-1. HABH
i H o5 % B ME | WAME | B | R AT
. 2 Vvdd 45 5.0 55
LI LCD %) | Vdd-Vee — 21.0 | 24.0 v
N e HL P Vih Vdd=5V +5% 0.7vdd | — vdd
I k.
A e Vil 0 — Jo3vdd
" e P Vih vdd-04| — vdd
] Hs. -
A iy vil 0 — | 04
i xR Fflm Vdd=5V 60 70 80 Hz
W ldd Vdd=5v — | 30 | 50
Uy ¥E Vdd-Vee=15.0V mA
LCD Kz} lee Fflm=75Hz — 2.0 35
Ta=0TC
0=0° . 8 =0° — 221 | 230
LCD K&l Ta=25C
Vdd-\Vee 20.0 210 | 217 \Y;
(FHEAF HL ) d=0°, 6=0°
Ta=50C
0=0° . 00° 19.2 20.3 —

Note:  <1> IK&) i %=1/128 <2> P SIEFRASSAET
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3-5.  HOBgME
i H 55 s s I/AME | ARG | E | AL | TR
- 0C — 22.1 23.0
LCD 1 2
(ﬁ;&g}%& Vop 25°C |d=0°, 6=0°| 20.0 21.0 21.7 vV 1,25
T 50°C 192 | 203 | —
i X C _
@ A . oo 1500 | 2000
IV 25°C i . — 150 200
o - d=0°, 6=0 mS | 1,35
i ST " 0C — 3000 3500
[] 25°C — 200 250
X EH -35 — 35
Il A d 25°C deg. | 1,4,5
L K -30 — 30 | %
Xof Lb B K 25°C |d=0°, 0=0° 2.0 5.0 — — | 156
R <1> 10 [RE X <2> FESCH RV N RESRIS AT L KT 2(k=2)

6=

6=180° 9p=-90°

[Vertical]

6=0° 0=0°

T2
=1

i

270° \

\\\

—J

6=90°

A
\ \\\
< [Horizontal]
6=0° 0=+90°
[Bottom ]
TR <3> WAV AT E X
IE 5 Pl
B B
Non-select Select Non-select Non-select Select Non-select
N N
A 5 B S8
5} ae - | —| > »©
s = j A =
5 |\t it g N I
5 f b s HT f
—= Tr F —= Td l«—Time —= Tr |=— —= Td FTime
%5 5t 3t 210
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contrast =

R <4>E X

(AD) AD=[DI-D2|

Pl P2

Viewing angle

W <6> XL e U(K)

£

Brightness(x)

B2 is curve of non-select dot’s brightness

B2

»
=31

Bl

BL is curve of select dot's brightness

Drive voltage

X ELEE(K)=

4. S EHE

b

FEE: <5> JurdlE R g =

light source

O

30°

Detector

Measuring equipment: DMS
(Made in AUTRONIC)

=

i

" 1B2 is curve of non-select dot's brightness

o Bl

- Bl

z K=z

e B2

5

B IBLis curve of select dot's brightness

Drive voltage
RIS 5L (B2)
EFE RN E % (BL)

I 210
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138.0 {

114.0
~———P0.45X239+0.4=107. 95—

1440 {
1332

57.55+

2
5. 1/O ¥4
5-1. 1/0 BEHOE:
EWS | EHARR ) fe #h &
1 VSS R
2 VDD YA [, +5.0V
3 VO TR s DK ) L
4 RS B AR BAE 5
5 R/W WSR-S 5
6 E AR
7~14 DB0~DB7 B a2
15 CS FIEAE S, KA
16 RES BAAE S, KA
17 LED+
18 LED-

#
=
H
=
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5-2. WP EEFE:

1R I

- —| taH
CS RS T
R/W |
LtA o ]~ e, | ‘

T e
tEr

~—tDSW —=— tDHW
DBO~DB7Y AJ;—

N

tDDR‘—} «tDH»‘
DBO~DBY )

i

RN

2B WS4

% R F5 | meME | BME | mOKME | $A
E i 11 (] teve 1.0 — —
E /5 R T twen 0.45 — — us
E i HL s o twed 0.45 — —
E _EJFi 1A ter — — 25
E T I [A] tes — — 25
b 1k gt 7 B[] tas 140 — —
B 7 37 ) (] tosw 225 — — "
H A S 3R W [A) toor — — 225
B AR 45 I [) tonw 10 —_ —
HhHE DR 35 1) (1) tan 10 — —
o HH B DR AR I 1) ton 20 — —
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5-3. HEEREHE

VDD ——©

VO ——0
gl

LCM
VSS |—

*VDD-VO: ¥ i K 5 HL s

5-4. H R EIfR
(K2 W, Fig.8-1) LCD Bithi @4 H Ak (vdd) FI LCD Wz (VO)
DBO~DB7 |, 2l =
RS = ,we 0%
E ] %)
R/W —
/CS — LCD PANEL
/RES — FONTREE LI 240X1°8 DOTS
(\80 N80 (g0
Vo] POWER ice ] [aes]  [ce]
vg~ _] CIRCUIT

VERR: U(E S EEGET] C—MOS UK H5A B - hr el R R s B, A B B
HMBTHRIRYE 5 4k
5-5. EEFERR
5-5-1. 8k
1. EDM240128-02 H. 45 5 M6800.80 F 41 AH & it i) MPU % 1 Th fig,
FHLTHMIELE, WRNSCA B R E I BRI E, U
MSEPLEN S Yekry INERS A ERAESE DD RE
2. EDM240128-02 1] & B 64k 1) W/~ Z2 P X RAM. A AMZ P17 R A= 4%

% 9 m k210
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LCD LAl T+

ROM(EXCGROM).
3. EDM240128-02 HA W~ T k4% CGROM, fi 160 Ff 5X7
FARBFFFA 32 Fl 5X 11 AR T o
5-5-2.354
EDM240128-02 §4 5 AN FE&E: MPU GBS T AN TN
R MRIDEI A XS A7, BERE MPU [ 5l N %5 47 2%
5 ANIE4 S H S, SR )5 1 EDM240128-02 N F12 #i i 4ok
ENFN ST A2 BUR RS2 X N o B 1k, & AR 4e
A
RS|RW | E Yiae RS|R/W | E Yife
0 0 N BHIREIRAS S| 0 1 T s
1] 0 3 e AL 1 1 1L BT Ar A

1. HAEE 00H (F5FALH)

%AW E T EDM240128-02 ¥ T/E 7 A E R 75, F8L 1)
BEBCE TR S HUNAK 6 M58, TR S0 T

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

DO: FHFkA%eikES. 0: CGROM; 1: EXCGROM.,
D1: W imk#E. 0. AKX 1. BRI
D2: JthritFt. 0: ZE1Lks: 1 JBHDGhs.
D3: [NHRIZEFE. 0: 25 1LEINHER: 1: B H N
D4: TAE=UkH. 0 MJia; 1: EJH.

D5: WoniRASIEEE. 0: 22 1LE/xR: 1. BHER.

FESHABCE TR, Bon Ui R EAACE — 42, AF “0” Bl
“1”

Jit LA EDM240128-02 12 1l i) 181 T W0 St s S B AN E “ I 3077

FERIETT AT, Jebs. INER TR R A SR, LS8N E

“07,

Rl D0=D2=D3=0

FEXATTAT, WHRAL AR W B AL A P S DhRe an k-
D3 | D2 ) fe D3 | D2 Uy me
010 IS 0|1 Ja F ks
1| 0 | eksZhal, #/RWNE| 1| 1 SRR N Bk

TR 5 N AR E e bR B, JEBEE YEhr IR S SO
5.

24 D3=1,02=0 i, FFFINERAE LA BRI AR R Bonse B . 24
MR TG A, BoRZCRA an CRT LR N SRFE R o

EDM240128-02 1 [ 777 K48 AN e %A ] CGRAM( /T k4

%010 o 4k 217
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2.

# RAM)ILF: 5 CGROM [FII A H . EDM240128-02 7EAH H — P 1F
KAEAE (CGROM B EXCGROM) I, #EL i d o) — Fh A 55 K A 2
(EXCGROM & CGROM).

FAREE O01H (F844CH)
ZRRAWE TAEXA T AT ERFRHRTAN Hp » Vp sSibE. 45
AHIhRE B B e 2 S HEDL, 18580 Ak
| Vpl_l | 0 IHp_ll
Vp: FRAMNER, M TEwE. Vp WA T AN FR/T 200
) ATEE (FEED, M Vp KT AR RAESN PR PR ER, 24
(KR4 Ry 2% o R A A7 10 R THE, Vp BUEAE 1~16 SEFE N . Vp
IXAE AT AR
Hp: AT X FRR PRI %S, HESBER. CHER

TN TR 7 C2 R0, 2 Hp KPR B N 73 I 54 58
JEI, 2 R 2 R R IUE P AT 1A 1. AEEE T30 R 1 Hp &
AR BN B A A, Hp BFERTE 6. 7. 8 =Frhik e,

3\

EoREE 02H (35AUE)
IR WE T 3T AT s AR 8l e B 7 U — AT 12

INIFET R 1ZFR AR S SADL Rl SADH BB — i T Nk
XA TC 5 R b A B W R R

4.

5\

TR M INAEBLE R S B, Sl k-
0 | | IHI\I _ 1| |

Hn A A7 Wos I I 18 H ERE R 2~128 G N IS EUE
T Hn A3 20 7R E BT R 7n (R0 A1 n=Hp + Hy

i 1% 03H (/A ARHE)

ZIEA W E T EDM240128-02 (A0 AKX i 47 5, HARI %L
MBS 2 L R SR MIRE W S 54 S50 Ny 52 l.
Bk X8
0 | | INX_ll | |
Ny R 198 1) 54T 8. Ny BUE G A 1~128.

TE FLBF 45 M) s 28 Y F I, Ny BIA 8RB B SR nt7 8. 7
X FEEEH BRI AN N, 2 Nk A Fm Bt EE SR T

PN VAR 04H (47U

%11 3 217
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AR HIRIUE SE b AL 77544 Hp « Vp AL E
JEARIROA AT B, H TS T Hp {H, Stk & hif < 2%
e Cp fiE, HAt N

[
0 0 0 0 | Cpl—l

Cp RRVEHRAE TR BoRAL AT AL B o« BIINAE 5XT7 FAK (Hp=6,
Vp=8) FAFEI/RIT, W Cp=8, Jabrl7E A4 Bon AL i i )i AT IR,
RURZIehr e o Jebr Bon R RS IR, ke 5 A5 It —
ITEAR, Jobr B E i i%IT AURE . Co BUEVEFTE 1~V Z 1],

Co BMHE/NTZT Ve, M CoUERT Vp I, JYebr#lidiil,

iR L TEA W E T EDM240128-02 (S s, M RBE BT
DL HIX S HR S Z RIS R

6- SADL % & 08H ($54-1CHY)
ZIE AW E DR X AT G hE (16 A7) MR 8 bbb, ZHL
ht R4S HER L

7. SADH #% %  09H (#54-4CHE)

e AW E T on g IR G HHE (16 £7) (K7 8 frkbdl. %M
LA MEEE ERA e G

XA HE 2 B WR P IX R G Ho kil o % HhE X R A 8RB S
FARERN .. B BRI ETRSNSE Hy e T BoRgr X

BTG5 BRI —— X NOCR, Mk Be i 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 HAEKTETT AT A 16 AR, XA 12 A3
LIS SADH (175 4 A e B LA o
H BRI 2B n i X R gt SAD, w] DLIE 28R 5
LRSS 6E . WonZE et DX dG bk ] DL B iR A — i ik
N AR LT IR 1 RV = o L3 L R 2 W 3
8. CAC. W & 0AH (F§41RHE)
ZIREA W E Y ehr b FREN (16 1) MK 8 Al . iZhbk 4
St

F 12 U1 3k 2170
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9. CACH X & 0BH (fg4-AXH5)

ZIRA A ChR R FREN (16 7)) I 8 frihhl. iZhbk ¥4
ZH PR,

XS W E Ttk v A N A . DR b IR EN A P
ER: — 2RI R YT B, 5EREMmX Pl — Rk
FRRAESCATT AT, JebR BN SRR s bE BB . Obhrda st
T BB BRI ER, bR AE B B k.

T ehr b T8 a8 2 16 700 1 71508y, M50 N AL 1485 0
I, 55 N+LAZABhIN 1. BRI e AR 8 frthhb iy, #5757 MSB M
1483 0 st ke iy 8 AL bk (1) J A LBS I 1. i Lot br ik s &t
(1) 15 B 4% 01 7 R DU R AT

% 1 YL K
WE 16 {7 ehr b FR e SCVEEAR 8 17, PR E M 8 AL
BRI 8 S GhsHbhbFREr | SEEK 8 A, FHE = 8 A7
IR 8 frehntb bl FaEt | AGRE = 8 i

10.  HEE OCH (448D

e AW B 5 5 OB N B AT A I B O bR e SR BT 4R
) [ SR N 25 R X G, bR R FR BB B R B S N T B 3N 1
B ZIBAIREMZ I N — 43R 1A K 5E K

11, e ODH (54 fXh5)
ZIRAMRMEENG, TERAE K “2Si” #4E, Llashiiid i
KIFAT o MEB UGS, W DO St ay e bR bk F8 4 BT 48 1) 56 1)
2SS b bk Fa B K BE A5 B B B i B 30 1 A&k
ZIEA A I H &R AN TE .
12, i “0”  OEH (F54fLH)
ZARA B e hr L FREE P BT N I3 — A2 “0”. W “0” AL
e HES S B Ng B E .. 52 S HE T
0 0 0 0 0 :NB—l

|
Ng AE “07 A7, HUELE 1~8 JulH N, XN IGH) LSB~MSB /.
ZIRA — KBRS — 1, R PUTEYehr bk FRE BB D 1.
13,  fr®\ “1”7 OFH (F544LH)
%I KA HUMEFRE T FR O I — A 1. B L AL
HIBLSSH Ng B E . IR HUS W -
0 0 0 0 0 Ng-l

F 13 Ul 3k 2170
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LCD KB A i 0t
Neg HE “1” f. BUELE 1~8 VG N, X HIGH) LSB~MSB 1/ .
EARA IR HBeE 0L, A HITEehr bk fREr B3 1.

M MPU R0 H &
1. BT A 5
BV R 7 20 D W S IR S R R

P0.0~P0.7 DBO~DBY
™ RS
I~
el g% -
8031

D,
WE b— 1 > E

1. B Ry
A RO, R2, A BIARFAFdS: R2 AFfTE AU

PR1: MOV RO, #INSADD:; F54 T bk
MOVXA, @RO; BT bR &
JBACC.7, PRI1; T Fr
MOV A, R2
MOVX @R0O, A; Hig A0
RET

2. B MSETRT
AR RO, R2, A; A8 R2 FiEEUEIE 45
A
PR2: MOV RO, #INSADD
MOVXA, @RO0

JBACC.7, PR2; S I K
MOV A, R2

MOVX @R0O, A; CEC iR e 2
RET

F 14 U1 3k 21710
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3. VLB TRLT

AR RO, A A AEAS: A AEREDEH B

PR3: MOV RO, #INSADD
MOVXA, @RO
JBACC.7, PRS;
MOV RO, #DATADD

MOVXA, @RO;
RET

2. [EEVs R T

B H

)42 0 1) g 2o ) FL i A ) 3 R e T

P1.0~P1.7 DBO~DB7
P3.0 RS
8031 p3.1 R/W
P3.2 CS
P3.3 E
(1) HIWC bR E 7R P
b H AR A
PRO: ANLP3, #O0FOH; BHME 5%
SETB P3.0; RS=1
SETB P3.1; R/W=1
PO1: ORLP1, #OFFH; P1 L% AT =
SETB P3.3; E=1
MOV A, P1; SRR
CLR P3.3; E=0
JBACC.7, PO01; AT A
RET
(2) SRS FREF
B AR R2, A; MiANZAERs: R2 #1524

PR1: ACALL PRO;

F 15 Ul 3k 21710

FAE A s

KREFREHTH

fR 2 ]
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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) EBHEHSH TP
I % AR R2, A; TN ras: R2 fAfin i alids 224
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; AN ESIE S 2
CLR P3.3; E=0

RET

(&) BHE TRF
SR A MIAGEIE R AR O HO
PR3: ACALL PRO

CLR P3.0; RS=0
CLR P3.1; R/W=1
ORLP1, #OFFH; P1 4 AT 2
SETB P3.3; E=1

MOV A, P1; B
CLR P3.3; E=0

RET

6. REZFHK
6-1. fi skt
6-1-1. K30 IR EESRA T -
FENWE:  20+3C
P 65+20% RH

6-1-2. AP IEAS I
R 36K A8 — A 20W (92 Y6 KT F Sk R I ELARS 56 38 1°) B I 2

F 16 Ul 3t 21710
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LCD fide NV i% kT 30cm.

6-1-3. (L)SEIT%

HOGST T H T R 3R

Z

MZEIEEX, Yo =30° , FRES30L Semil [ 4
Lo

6-2. I IHURERE IR

Sl A IR T AQL
MIL-STD-105D 34544 |
58374 LiFS L Q/ED-01-98(ll)
AN FE SRS
MIL-STD-105D #5396254% |
R g L i Q/ED-01-98(11)
A TIEE ST
6-3. BREFR

6-3-1. T EEEE-
T TR 4R B I T B R AT

6-3-2. IRELIE
OB R AR R BRI As T, (RS
Re LK, Al

6-4. KU IRE
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1 H

4 b

i

KA

Ny

1) Wk

(1) AEor
(3) ~“PArdkD

(2) THAIED
(4) T

H
RE

2) B/ TR

J=F @ (mm)

DETAE

®<0.3

0.3<®

0.3<®<0.45
0.45< D <0.6

71 (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

[}

L

I

0,04,

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

%[ [*AA7: mm]

2

| 2

| 2

Note: 1) # % 0452 3 Mk i
2) RS> 2 = A SRVFA PRI 2 1R SL

R

5) A L AN KL
HBPsY

JsF @ (mm)

EEESALE

®<0.7
0.7¢®<1.0
1LKD<1.5
1.5<®

Z 1% (note)

0

3
1

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

s
W

6) ot FrEHiIR

JGI @ (mm)

DESdE

®<04

12<{D

0.4<® =<0.65
0.65<d<1.2

Z i (note)

2

1
0

7) e MR
AEIR

("3

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

S
RE

8) LCD K [fli5 A

B T Ay s UG vl e R A

s
W

1

8 T 3t 2171

RKERE

By A RA

HJ




LCD LAl T+

9) B I FEXT B I B G IS DL T, AN AVFAERE N A UL WE
10) M7 S i moe /b B O, AR ER R e
11) AESPI PERKHME R AT LG BBl Y AN SV 0 R e kA e
12) LRSS NI IS IREE
(1) BERCHRLE R
13) R (2) LEHL T AT B B IR A FE
(3) tkdn: APEmIfE, HSC 81 TCP Jliivk
S o] e pr (1) LSI, IC & A5 B2 K T4 % FE 50%
1) FEERL | o) L q Ie g R i B A 50% &
(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) thT PCB HAFHZ NI, &5 PCB LA 2 4baiii
17) PCB &3 Z AT FH R A 4D IREL
(2) JBEH T BERITT
18) HEZEK HEZE T /D 5l 25 IREE
s (1) A s bR B 5 AN T BT ,
19) 1A () S/ 1/ 3 BLE IR, K&

7. WEEME
7-1. Ffiy
50,000 /IMEF(25 = N ECA KBH G
7-2. nJEEPEDH
IiH %1 bro HE
1) Ek e 60  96hrs AMTCARA, W ERE S IR EAN S AH 22
2) it 20 96hrs +10%.

e AR AN S I WTAR(E 1 2 % .

3) W 40 , 90%RH, 96hrs
4) ik 70 96hrs , ,
) fili SARLTEANG, 3 L A (R A 2
5) MKk -30  96hrs 0%
25 .30 =25 70 Y Y 1 2

6) it 5(min) 30(min) 5(min) 30(min) S TLHFEA S BEWIGER 2 5.

5 cycle, 55~60%RH

10~55~10hz
Il ll ok aINY

7) ¥Rz amplitude: 1.5mm IMLRIERE LA

2hrs for each direction

B UL AEA S AT E ) 2 15

8. AFERHEIM

F 19 T gt

210

KEREHT

A R

/Z_\\

HJ




LCD LAl T+

8-1. HM ik

KIER BHETAHRATR R IIT AR LCD #ibe, H LCD it h ks
Y6 A B L, AEH AR BN . BT R IR R g b, e e B 2k ik
W EEN AL, 55 LCD BRI G544 AR /N Lo o

8-2. TEMHALBLAIE Y LCD
i E LCD RN, LA [ AR R 0 o e i)
o AN

ANREALFH T (0 A A R LCD 3R T, AR 23 13 o' v iR T
ANREAE R A1 5 71
- 7}(

A

vy L

555 WA

8-3. P HLtH i

LCD #iHefdi ] C-MOS LSI K5l Rt FAT 1838 ARk

KA N3] vdd 8% Vss b, TFHLET A AT (5 S, THE
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