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(I 25 3
2. JABARUE----mmmmmmm e 3
3. PEBBRR R - 3
4. BT -mmmmmmmmm e 6
S V(O L — 8
6. ISR LR e 22
7.0 M 25
I e = B 26
9. A P B IR - 27
(- 28




LCD LAl T+

2. JREMRIE
AR T B TE 3 AP R A o A7 i, 28 AR 12 A 6 i A
k.

3. MR A

3-1. {EgE:

w4k FSTN LCD
WoREE [ WoRd B

Ya: KM
SBoRER 128(w) X 128(h) 4 s b
PN E7 T K H MPU (1) 8 £7 3147 5k 2 11
KA AL 1/128 Duty
mofm 6 M
=L EL
RAM B R7¥ 32k byte S-RAM (built-in)
P s 42 T6963C (Built-in)

CG ROM/RAM ##:  Built-in 128 words character generator (CG) ROM.

3-2. HlfitERE:
i H o s L2
HMERGT 88.4(W) X 88.4(H) X 9.5 Max.(T) mm
o AR 128(W) X 128(H) Dots —
s 21C X 16L(336) in case of 6 X 8 Fonts
TR 16C X 16L(256) in case of 8 X 8 Fonts -
MR 69.0(W) X 69.0(H) mm
SR E R 63.96(W) X 63.96(H) mm
N il 0.5(W) X 0.5(H) mm
RS 0.46(W) X 0.46(H) mm
ENs Approx. 80 g
3-3. PR 24 .
Tt H o5 | mME | BOKE | A E s
s | vdd -0.3 7.0 V| Vss=0V i

% 3 U #2811
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[LcD %30 [ vdd-vee | o0 28 v
LTANGENED Vi -0.3 vdd+0.3 Vv Vss=0V I}
PR Top 0 50 C
AT Tstg -20 60 C
B — — 90 %RH
34. AR
3-4-1. BB R <1> IKsh#H=1/128 <2> A SAEFSAMT
i H = % /M | AR B | R AT
. Wi Vdd 4.5 5.0 5.5
IR LCD Kzl | Vdd-Vee — 175 —
N o HLF Vih Vdd=5V +5% vdd-2.2| — vdd
. : Vv
WA e Vil 0 — | os
N P \Voh Vdd=5V+5% Vdd-03| — vdd
IR e Vol 0 — | 03
il R Fflm Vdd=5V 70 75 80 Hz
4 Idd Vdd=5v — 57 | 10.0
Iy #E Vdd-Vee=15.0V mA
LCD 4Kz} lee Fflm=75Hz — 3.0 6.0
Ta=-10C o o .
d=0°, 6=0°
LCD &hH /& Ta=25°C
X Vdd-Vee — 17.5 — Vv
(A FL ) d=0° , 6=0°
Ta=60°C . . B
d=0°, 6=0°
3-4-2. EL 1)tk FERE<1>: 7E 20°C . 60%RH B W) dG 22 BEqE i —2F
. Fro e A
i H BT % M
f/ME | AR | R
SEN/LENAS \% — 100 125 —
il X Hz — 400 400 —
55 |cdim?(nit)| 45 65 —  |AC100 Vrms, 400Hz, %%
H % | mA/cm? — 0.12 0.17 |AC100 VVrms, 400Hz, M=
% i Hrs 10000 R <1>
RICHE, — SR IAC100 Vrms, 400Hz, %2
BRAEL C -35~60 —
AT S C -40 ~ 70 —
3-5.  HRAEME
1 H e | o | & | mobl | sy | sokcds | e | R |

% 4 v 3k 2810
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- -10°C — — —
LCD Xz H &
o Vo ° »=0°, 0=0° — , — V |1,25
60°C — — —
0 ‘ C — 1 2
U g | 0 500 | 2000
N 25°C i . — 150 200
- d=0°, 0=0 mS | 1,35
i} S " 0C — 3000 3500
[i1) 25°C — 200 250
X EH -35 — 35
Il A d 25°C deg. | 1,4,5
L KF -30 — 30 | 49
Xof b K 25°C |6=0°, 0=0°| 20 5.0 — — | 156

AR <1> o0 f)E X

TER: <3> WM TR B E X

1E 5

[Vertical]

6=0° ¢=0°

6=180° ¢=-90°
\

iy

6=90°

N
6=0° 9=+90°

[Bottom ]

fid.

A

[Horizontal]

<2> AR T FE Y RESRAT AT B K T 2(k=2)

LA LA
JPIED (AL JPED[HL
Non-select Select Non-select Non-select Select Non-select
AN S S

oy F . rql~_Time e _1a FTime
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T <a>tfnE X
(AD) AD=[DI-D2|

K>2

contrast =

Pl 82

Viewing angle

R <6> X X (K)
1E

Brightness(x)

B2 is curve of non-select dot’s brightness

B2

»
=31

Bl

BL is curve of select dot's brightness

Drive voltage

XL BE(K)=

4. ASMEHE

IR 50

b

FEE: <5> JurdlE R g L=

light source

O

30°

Detector

Measuring equipment: DMS
(Made in AUTRONIC)

=

Ui
" 1B2 is curve of non-select dot's brightness
o Bl
- Bl
= B
e B2
5
B IBLis curve of select dot's brightness
Drive voltage
AEIEFE A K521 (B2)
MR M52 (BL)
$t 2871




3 | | N | W=y
1 1 (|

Sd | LA | 94a ‘WAS

/7
N\

R T

LCD #

R

8T LT 9T | #NI1d 062
cdd | vaa | €4a | 24d | 14d | WAS Sge
9] [ €7 a7 T | #NId A.ﬁv%%mo
oda | say/| a/o | @0/ | a4 ‘WAS
0T 6 8 Z 9 #NId| E7 1 L )
dM/ | ddA | ddA | SSA |ANDA | WAS ! e ——
G 4 € c T #N1d _ N
0% 2
0'Te-81 I
"
—~ M - S M - N
oaz2| ¢ & 2|2 a2 g
o 258 = S &S g8 lE
= o e = N oo ]
=} © | B ™ ~| ©|© @ |0
s b s
> s
e S
<
ey =9
: m 4
- g g1
=4 = Ly pn nn
¥0°0 970 7 | | IR S
9T (82°0=aVd)aT 12=22TX9S 0d NI
A €9 ('v'1)96°€9 S 507
il ('v'A)0°69 G
6 XVI 82 €¢
(r)e v8
Ze8 9%

(aod)v88
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5. 1/O B O%ReE
VR ARIHAT N G R AR AR RTE AN R ORCE SRR, DU BT USSR X
PR R R AR R IR, P sk A P R R AR AR AR, LR
H Vee A=, HLHLYE+5V (VDD) HEALRIWA], 2% LUR A A Hs I3 W]
5-1.1/0 #EOF:

B (] o R
1 FGND HESE I (%448 ERAE)
2 VSS Hh
3 VDD FHLY IE H s (+5V)
4 VEE HLYR O, O3 e L T U %2 LCD X L&
5 /WR HHEIR(LEEAER)
6 /RD SR (KA D
7 ICE JIEE S (IR A R
8 . IWR="L";C/ID="H": 54, C/ID="L": 5
IWR="H";C/D="H": i¥fn 4, C/D="L": ¥k
9 JRESET FEHRIRAT (B AL AR AR
10~17 DO~D7 s £k (D0=LSB, D7=MSB)
1 es FRIER  EF:3] Vdd: 6X 8 dots font
YRR Vss: 8 X 8 dots font

5-2. WFARFE:

i H (R %1 oME | BOKE | A
C/ID LTt 8] tcds 100 —
C/ID {R¥FH][H) tcdh 10 —
CE,RD,WR Jii tep,trp,twp | Vdd=5V £5% 80 —
Bl b TH A tds Vss=0V 80 — ns
B R I () tdh Ta=25C 40 _
i ) 15} ] tacc — 150
iy LB DR B ] toh 10 50
Ciﬁ ><\F teds *tcdth
CBE— A

WR,RD ﬁm/—
DO~D7 Ftdsa

(Write) *tdhj%
DO~D7

(Read) %tacc—j;%%

Bus timing

#
(o0}
=
=
&
=
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5-3. HEEREE

LCD MODULE

+5Y O—Vdd
GND O——Vss

—12.5VO———vo

5-4. ELE&EIfE
(Ef# 2= KD LCD fidk Rk (Vdd) A1 LCD K3 H & (Vee)
WA U S HPOES] CMOS g HsA W el T Hr BRI, 20 200
AT PR S T 2.

LCD controller

T6963C RAM
DO DO do 1/00 Vdd——
to =— to to | =—— |t0 Power |6
D7 D7 a7 1/07 VO = Circuit
_ _ ado a0 Vss —»=f
WR —— WR to | =—= |tO
&b D ad7 al4
r/w r/w
CE —=— CE ce cel
ED
c/D c/D HSCP
RESET — = RESET Eg
FS FS1 CDATA [— I l
IC1 IC2
\_{ 0 }_‘ 80 48
vdd 1C3 180
128X128 dots

LCD PANEL
I1C4 (48

Block diagram

5-5. KBS FI%E R
(1) AREHTT HBE R T 8080MPU F1 Z8OMPU 4 11455,
(2) ATABEE 7557 NG BT A s R A5 SR XK N 28 B 7R X

% 9 m k2811
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3
4
(5
(6)

P)

(8
D)

(10)

(1) PN 25630 ot S Q5 () N S s e B e ) 4 U7 a0 B E s LA T A%
CAD JISFE B 45 DA%

FoVF MPU BN Vs i) B e X, 82 ] DABEA T A7 454

SR TR FARTT LAY 6 X8 s ek 8 X8 fif.

PR A AR LA TR 0 5

S ST ISR R B R A ARG %, JEH KSR . BAG TR
INFEA SERE KT WoR bE AT I I N . RRR BRSO T IR
S=EDAS

BoRE OKE (B CL C i E A 40 CHRFED, BPFIEdE AL 4N 50 i
KAE G H AR A R7R)

WOREO9EE (1) ShfErkseE N 128 17,

A 128 PP CILBE ), JEARVEH P E BRI X AT E — A X
AR RN TR R AERE CGRAM.

BIRGEMIX AT 3 A AR BR X ETE /R X CGRAM X o SCA 7R X F1 ]
JE B IRIX G ah Hhl: SAD #5604 o bf Ac b A B 1R oRAr o 78 CAR B R X
—ANBIER N R AN T 6X 8w FEAE I R X — AN BT 6 B g
(1) 6X 1 s B R, SRR R X HIGIE 6 A 2L, 8X8 e E W
IRIX NG U BE L (1) 8 X 1 A5 B s Ay

(1D JeARAEFF T AT A, SRR e A K AT AR B R
(12)  ABIREGTRS AT LS, SRR AN Z T .

(13)  SCARFIETT S BEIAESCARL T LI ST M B X # L AT TT ) o
(14) ARG RX R B B EBoR A E RS R M &

TH TH+1 TH+CL

TH+TA TH+TA+1 TH+TA+CL
(TH+TA) +TA (TH+TA) +TA+1 TH+2TA+CL
(TH+2TA) +TA (TH+2TA) +TA+1 TH+3TA+CL
TH+15TA TH+15TA+1 TH+15TA+CL
TR TH: SRR ik

TA: SUARXTERE CPAE8UAT), d T e 3
CL: HEMFBCEM FATEUAT, ABREBN 40

(15) KB WXkt b B SR B R M &

GH (DB7~DB0) GH+1 GH+CL
GH+TA GH+TA+1 GH+TA+CL
(GH+TA) +TA (GH+TA) +TA+1 GH+2TA+CL
(GH+2TA) +TA (GH+2TA) +TA+1 GH+3TA+CL

% 10 5 3£ 2871




LCD LAl T+

GH+127TA GH+127TA+1 GH+127TA+CL

R GH: KX E AL
TA: KB TERE CPA-8UAT), i E
CL: BEFFBCEM FATEUAT, ABREB 40

TR AECAEEIE s T, 2 TA 5 CL SRR, B LB e HRA &L X I8
b5 BIRGE PP IX HUHE R 0E Y 50 &R TE WL 5-6-2 7Y

5-6. HITES

AR ZERIR 2 A — DN S, eSS BARLINHITHE
EASH (CMBA D, FHEARSN. WRPTIESHE TIEN, w5
BN RRRARAE TG BEA TR T4 o

HAREF W P
| STA7 | STA6 | STA5 | STA4 | STA3 | STA2 | STAL | STAO |
STAO: Ef/?\ligqj(?{.} 1: ?ﬁ%’ﬁ% 0: 'l‘]‘:
STAL: éﬁﬁlig;{}\?g 1: ‘/ﬁ%’ﬁ% 0: 'hi
STA2: %l A8 Eeik7s 1. HERLF 0: I
STA3: i A8 'SR 1: #E#LF 0 i1
STA4: £
STAS: il #siaqT nl Agtk 1: "lfg 0: AfE
STA6: Btise/¥s DU AR 1: HES 0: IEff
STAT7: NERIRASHL 1: ER SR 0 KER

HTARESMAEHA—FE,  PIIAT AR R 2 D6 20K AN [RPIR S AT

£ MPU — K. ‘SR FIEERS, STAO Al STAL %0 [ I A R4

2 MPU B2, SH4IFf, STA2 5% STA3 %%, 1ff STAO Fl STAL 3K
Biik, Bi#s DUFEAfEH STA6.

STAS FI STA7 K RAE IS TIRAS, IR .

5-6-1. FHEREE, #F: D1, D2,
| o | o | 2 | o | o | N2 | N1 | NO |
D1,D2 Ji—HMH A4, 5T AU, M4 NO, N1, N2
IR, %35 =R X (N0, N1, N2 AHER PN EI 2 1)

D1 D2 A ) Re
KPR LR *ﬁ‘sﬁfﬁ“ﬁ 21H (NO=1) ek dE kR R
Wkt CHRUL 5 A7) O0H 22H (N1=1) iy B PF AT A W
(=2t [ 24H (N2=1) HohbFRE A7 B

A, OUFRREFBCE: DL R OUARAE SRR b L e R ey CPRrEo,
D2 FoRHIEEE CAFAT). O BRI E 5 B e A e bR iR A
PBRCERSEHL, EHHbERREGR, B BaE SR

% 11 3 2871
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B\

CGRAM fRE 44 E: W'HE CGRAM 1 /RZEMIX N 16 bl fiE 5
{7, CGRAM [F) sk Ay .

fw'EHll: C4 C3 C2 C1CO
LR D7 D6 D5 D4 D3 D2 D1 DO
ATHEFEE: +) R2 R1 RO

C\

SehrHidl: A15 Al4 A13 A12 A11 A10 A9 A8 A7 A6 A5 A4 A3 A2 Al A0
R2~R0: U3 40 8X8 mi P 4 H A —47

MR BE PR E TN R A A, A AL AN TR A A
TR N 80H~FFH; S7ER s B R s T AN AR R A a2 iees
AR A R A A% A4S 00H~FFH.

Wt YR B RZE X o 1800H~1FFFH (2K) HLot4rlid4s CGRAM I,
A TT A7 A (E = #03H, XFE, AU 80H BT AR Won gt X
() Hs 31k 1CO0OH~1CO7H .

HihbFREF B E : WEH R I 0 R g2 X (RAMD [T ilE, D1, D2
AR w181 R OK (i VA7 U= s LR

5-6-2. EHIFEWRE, FHAAN: D1, D2

| o | 12 | o | o o | o | N1t [ NOo |
FRAE N1, NO [IASAIERE, %3R4 VIR 54 ThREE .
N1 NO D1 D2 AN U e
0 0 IR el 40H AR R
0 1 | FREUAT 00H 41H AKX GEE CERFRUAT)
1 0 R T 42H KIEIX E ik
1 1 | FREIT 00H 43H KB IX 56 % CERFEUAT)

B NI PP B DA VA TAZI o Vel w < B o VAL A e s R VA TR 53 1 R

P4 “H538))” R . D1, D2 435l itk AL R AL 5 o SCARIX e i (4
FERUAT) BCEMETEIX S CPAyuAT) B R BT T 1 A s i 1 58
FE (BB, FoRBAT A BRI T AR R

BEREAFBEE A R & S8 CL, 2R B A s & H 5884 TA, WISC

AR 7R X s bR R S &R 0T

(a) TA<=CL I}: (THARE A BoR X k)

™ | . TH+TA-1
TH+TA | ... TH+2TA-1 T

< TAARERE N >

< CL >
(b) TA>CL H:
T™H | . TH+CL-1 | ...... TH+TA-1

TH+TA | ... TH+TA+CL-1 | ...... TH+2TA-1

.................. UNES




LCD LAl T+

. . . | |
< CLAXME NG >

< TA >
KB R X 5 BBt LR R ¢ RS SO W /R X 5 7R b R IO R AR,
HJE LRI Y 8 /N B TR

WERETEIX S CARFEUAT) W IE LS5 TR LCD A5 54T, W7 ik
GEHUHESE TR — AT RS Hb b 1.

5-6-3. HARWE, HIKAN: £
| 12 [ o | o | o | N3 | N2 | N1 | NO |
N3: PR AR IERAT
N3=1 4 il CGRAM, FF#CH5 4 00~FFH.
N3=0 24 3 FHN# CGROM, 1} CGROM “F£74H4 4 00~7FH, [ 24 1% 1]
80~FFH “FAHACAL, K F 3hik+E CGRAM.
N2~NO: & iy Sz, HLal& e~

N2 N1 NO T
0 0 0 A Ry
0 0 1 B R AR
0 1 1 B <57 Sk
1 0 0 U

S5 AR5 SR B 7 SR HT TP, Bk i s 5 05 R Ik SCAERAE 5 2
M EA G WE T AR G, BIEDCR A SUARRHEX, 70745
I SCAFFAERD o %X RN SCARXAH A, SCA R RIX A AFA RS (1) SCARFAE A A7
FIETEX [P Rl —Hbbk o BN TR R B RS P4 R RRE, 47T 2R
RN, RN “m” Bone SIARKHIEX W, FAF R SCAREERS
B — N 1 R DU AL A e, BRI

D7 D6 D5 D4 D3 D2 DI DO

L > [~ ] ~ | ~ | d | d | d | d |

d3  NERIEEIAL, =1 AWER, =0 AWK,

d2~d0 AU :

d2 d1 do R R

0 0 0 NREETZN

1 0 1 VRN

0 1 1 b Wor, A

JA I SCARF Ay 3N T SR 22 o X R — A DX 0 SCARKFAE X, i
IS K PR s DX i bk B S RIS SCARF A D i i BT, DGR B B X 1
i WorGerh Xl Rt

IR
S
En
|

X |
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SCARHFAE X

AKX

CGRAM (2K)

5-6-4. WA EE, fHmAnr: KBS

[ 1 ]

0 |

0

1 | N3 | N2 | N1 [ NO |

5-6-5.

NO:
N1:
N2:
N3:

1/0,
1/0,
1/0,
1/0,

JebRIN RS AL
Jebr s A AR
SR R R 2R L
SYATRNEREES

HtrREFE, 1R B2

[ 1 |

o | 1

0o | o

| N2 | N1 | NO |

JERRTEAR A 8 1 (F11) XN (4T, N HI{E A 1~8(00H~07H)

5-6-6. ¥R EHBIREHARE: LSH

[ 1 |

o | 1

1 | o

0

| N1 | nNo |

N1, NO ZH&ThEeln .

ZIRLPATIE, MPU mLLEZ LS BRI RAM I8, 1A
TRPOENLI G4, FEE—x, ik Az 1. A3 S54W)E,
WA N B R 2 AR B 3R 1 A3/ 5IREs, THRER IHbIE 2.

N1 NO E A ] Ihiie

0 0 BOH EEEa

0 1 B1H H 3 A

1 * B2H/B3H H 35 45

5-6-7. HAE - KE/EHR, ELHAWT: DL,

| 12 | 12 | o | o | o | N2 | N1 | NO |
D1 N2 N1 NO 54101 ik

i 0 0 O COH s, Mk
— 0 0 1 C1H B, Huhbn 1
EAEi 0 1 0 C2H s, Huhkk 1
— 0o 1 1 C3H Bk, Hohbwk 1
AEi 1 0 0 C4H Bih's, Mk A4
— 1 0 1 C5H Bk, HhbAAR

5-6-8. BEEE, 4k N: LS
L1 [ 1 ] 2+ ] o] of o f o] o]

AR AN T IR B 0 R B EAE A E B R IRES (8XT
SR A AT IR PR AR A, S5 R MPU IIEEE X 80R
T SCARKE (1 55 P TR A o B R3S B S Ao SRR AR P DX N

% 14 U 3£ 2871
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He

5-6-9. FEN, 54K h: LSH
L ¢+ [ 1 [ 1 | o 1 [ o] o] o |
2SR B YT R R AT (BB D R 10 AL B IR I — 47 IR A
DLBARE ) B BRI B — B0, %5 AN RE T SCARE 7T .
5-6-10. fr#fE: LS

| 12 | 12 | 12 | 1 | N3 | N2 | N2 | NO |
AR AR ORGP IX A 07 BUE “17, iZocHuhE i T bk

fRE et

N3=1 %1, N3=0 %,

N2~NO: #:1EL7, X% It K DO~D7 £ .
5-7 #iE MPU 80 51k

MPU I Kl e e 55 P B0 5 BRI A2 2 U5 1) JE 38 1/0 B2 255 1) 3 il
Bt o $E TR AR BT

MPU: 8031
Poo-0.7 8 Do~7
8
3 [ C/D
7
8031 3 138}~ CE
RD RD
WR WR
RESET o RESET
RS
VvECCe
[%]4— VEE
[Egp]
EDMIe&8l28:

(=15V~=18V>

8031 %df: 11 PO I B 25 i S s B E () i 142, 8031 /) RD, WR 1 Ml
p R RN, HEEHIE S, CEf5'5 n] hhbgedend =4, filan, HX 138 Ehdds
YO iy CEAMR N v ¥ CE ¥ H 263 H) . C/D {5 5 1] 1 8031 Hihik £k A0 #24k, A0=1
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JFRA bl A0=0 g% bt S IKE) FREF W R

(L EEFTEF
b RO, A; Hillaires: A e &

BF: MOV RO, #01H . F54 Ik
MOVX A, @ RO S A
RET

FH UG PP R A H T AT Db 35 A7 1R TR
a. FIBr STAO, STALRSH 7T, SRS, SEIRCH, XWAbE
RAZITITETIR B B e
BF1l: LCALL BF
JNB ACC.0, BF1 ; AW STAO
JNB ACC.1, BF1 ; Kk STAL
RET

by FIWr STA2 bRy TR, AR dE A3 E L F2 R STAO #1 STAL
AR AEFELR L R P R — IR Z BT ER BN STA2=1.
BF2: LCALL BF
JNB ACC.2, BF2 ; ¥l STA2
RET
[, Bl 3305 br AL STAS AW FRE P W F
BF3: LCALL BF
JNB ACC.3, BF3 ; JHi STA3
RET

Cv (EFFEREI S R IAT), %A LFIT STAG #rilifr, 7 STA6=0, NIK
IR AAEIERT, PATH R W
BF6:  LCALL BF

JB ACC.6, ERR ; HIBT STAG
RET
ERR: eeeeee o AR AL PR P

(2) a4 FEYE TR

%A% RO, R2, R3, R4, A:

HINTIArAs: R2ASEEE—700, RIASEE 717, R4 ARSI
WR: LCALL BF1 s WENTSHIRAS AL

% 16 11 3t 2871
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MOV A, R2
LCALL WR4
WR1: LCALL BF1 s BENSHEIRS AL
MOV A, R3
LCALL WR4
WR2: LCALL BF1 s LZHFRAANH
MOV A, R4
SIMP  WR5
WR4: MOV RO, #00H s BEHEAN, HdE ik
WR5: MOVX @RO0, A
RET
IR BT, YENRESHIRL BN, NS HEE AN R3
W, HTRERFANL) WRL AT WR4., TS HHRAS SN TIEF AL WR2,
(3 TR
AR RO, A M TR AEAE: A fAEEOR
RD: LCALL BF1
MOV RO, #00H
MOVX A, @ RO
RET

5-8. N HAREFES
WHTHE N FS=0, H[I 8X8 ik,
5-8-1. if s~ RAM TR
CLR: MOV R2, #00H ; RAM Hiil-=0000H

MOV R3, #00H
MOV R4, #24H ; &EHHHES

LCALL WR
MOV R4, #0BOH : HZIHIE4
LCALL WR2
MOV R2, #1FH ; ffi¥f5E 8K 71y
CLR1: MOV R3, #O0FFH
CLR2: LCALL BF3 . Il STA3
CLR A
LCALL WR4 ; 5 00H

DINZ R3, CLR2

DINZ R2, CLR1

MOV R4, #0B3H ; HAZE4i K54
m

%17 T 3 2870
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LCALL WR2
RET
5-8-2.  WIAHNW TR
INI: LCALL CLR
MOV R2, #00H
MOV R3, #00H
MOV R4, #40H
LCALL WR
MOV R2, #10H
MOV R3, #00H
MOV R4, #41H
LCALL WR
MOV R2, #00H
MOV R3, #08H
MOV R4, #42H
LCALL WR
MOV R2, #10H
MOV R3, #00H
MOV R4, #43H
LCALL WR
MOV R4, #80H
LCALL WR2
MOV R4, #94H
LCALL WR?2
RET
T HEHIARE, e BEs “1”
LCALL INI
MOV  R2, #00H
MOV  R3, #00H
MOV R4, #24H
LCALL WR
MOV  R3, #01H
MOV R4, #0COH
LCALL WR1
RET
5-8-3. #\7. CGRAM
TEE B P A7 A A

0

% 18

1t

7N

s WEICAIX

s WEREIEIX

s WE BRI

s WEAITR, JFCRER

FIHEALTE R

HE N ) AR A AR
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LCD LAl T+

HEPEEIEIAE 8OH~FFH Z[0], W) “Jb” 74l 7R S A AAa I

& SR RN :
“db” F4im OB B TR
ol ol 04H, 04H, 04H, 04H, 04H, 7CH, 04H, 04H 80H
P N 04H, 04H, 04H, 04H, 1CH, E4H, 44H, OOH 81H
S 80H, 80H, 88H, 98H, AOH, COH, 80H, 80H 82H
R 80H, 80H, 80H, 8CH, 82H, 82H, 7EH, 00H 83H
5 N\ CGRAM
WRCG: MOV R2, #03H
MOV R3, #00H
MOV R4, #22H s WE TSR ETRY
LCALL WR
MOV DPTR, #TAB1 s B ok
MOV R2, #00H
MOV R3, #1CH : CGRAM Ml
MOV R4, #24H s HuhEFRERRCE
LCALL WR
MOV R4, #0BOH EECEERS
LCALL WR2
MOV R2, #20H s Hdl=E
WRCG1: LCALL BF3 ; T STA3
CLR A
MOVC A, @A+DPTR ; Hu¥d
LCALL WR4 : 5N CGRAM
INC DPTR
DINZ R2, WRCG1
MOV R4, #0B2H Hah 54 Wi 4
LCALL WR2
RET
TABl: DB 04H, 04H, 04H, 04H, 04H, 7CH, 04H, 04H
DB 04H, 04H, 04H, 04H, 1CH, OE4H, 44H, 00H
DB 80H, 80H, 88H, 98H, OAOH, OCOH, 80H, 80H
DB 80H, 80H, 80H, 80H, 82H, 82H, 7EH, OOH

5-8-4. MR

WA RHHFUT S 70 LA O LS 8 A4 ST (W EST 8 4
FHD A A ONEBIF 8 AT 4 A ALEFIF 8 A7),

(L AT FRF B
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FEME T AN e AT EEAT 64 > 16X16 1R 7 (WA FRFAL R — M) o

bR O BT B ANDCFI A EAALE

AR R2, R3, R4, A; HINZ AR R3 (AEEDN AR
WRHZT: MOV R4, #0COH ; S¥uk, Huhbhn 1454

LCALL WR1 : R3IAETFFHE, W R3=80H
INC R3

INC R3

LCALL WR1 : R3=82H

DEC R3 : R3=81H

MOV R2, #0EH

MOV R4, #0C1H ; 23, ihbhn 1484
WRHZT1: LCALL WR2

DINZ R2, WRHZT1 ; HuhHREFBE RN AT A

MOV R4, #0COH

LCALL WR1

INC R3

INC R3 ; R3=83H

LCALL WR1

RET

(2) KB PR

XA MPU RGENFLE ROM X JTFRE—MNF PR, TR 5
LB FEIHE N,

AR A, R2, R3, R4

DPTR A — AN AL ) ok, E R FE P e .

WRHZG: MOV R2, #10H s (IR
MOV A, #00H

WRHZG1: PUSH ACC s AR N AR
MOVC A, @A+DPTR ; Huffi
MOV R3, A
MOV R4, #0COH
LCALL WR1
POP ACC v
PUSH ACC s AR N HR
ADD A, #10H s TR T ) 3 5 AR
MOVC A, @A+DPTR ; HUF#i
MOV R3, A
LCALL WR1
MOV A, R2
MOV R3, A : R3=R2
MOV R2, #OEH s JEIE
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MOV R4, #0C1H

WRHZG2: LCALL WR2 ; HhhEFREHE M
DINZ R2, WRHZG2
MOV A, R3
MOV R2, A ; HE R2
POP ACC ;s AR
INC A ; ARG+
DINZ R2, WRHZG1
RET

5-8-5.  SCAKFAE 7 AN H

fEBE A FA s “WELCOME!”, “WELCOME” i [ KRS, “ 17 1E A
WoR, TREFAN TCR, M TAB2 MRS, TAB3 A AHN K SCAKFIERY
TCR: MOV R4, #9CH s A AR E O 2

LCALL WR2
MOV R4, #84H s W SUARRRIE 77 =X
LCALL WR2

MOV R2, #00H

MOV R3, #00H

MOV R4, #24H ; HhhEFRE A

LCALL WR

MOV R2, #00H s BANTRH
TCR1: MOV DPTR, #TAB2 s TR

MOV A, R2

MOVC A, @A+DPTR

MOV R3, A

MOV R4, #0COH

LCALL WR1

INC R2

CINE R2, #08H, TCR1

MOV R2, #00H

MOV R3, #08H

MOV R4, #24H ;MR CE

LCALL WR

MOV R2, #00H s BT
TCR2: MOV DPTR, #TAB3 ; Ff#

MOV A, R2

MOVC A, @A+DPTR

MOV R3, A

MOV R4, #0COH

LCALL WR1
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INC R2
CINE R2, #08H, TCR2
RET

TAB2: DB 37H, 25H, 2CH, 23H, 2FH, 2DH, 25H, 01H
TAB3: DB ODH, 0DH, 0DH, ODH, ODH, ODH, ODH, 08H

5-8-6. MR

gy, AEbER S AR 7, RN

ORG 0000H
STAR: LCALL INI ; WIdHfL
MOV  R2, #00H s EoR e

MOV  R3, #00H
MOV R4, #24H
LCALL WR

MOV  R3, #01H
MOV R4, #0COH
LCALL WR1
RET

HREPHEE R

5 27RR AM

BUEURX

6. HELE%R
6-1. WML

%22 U 328
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6-1-1. K3 IIRBES AR
E N 20+£3C
PR 65+20% RH
6-1-2. ALY U6
oL 56 KA — A 20W (152 6 AT A b HEBH I ELAS 563 1) HIR s g
LCD #iHe W i% kT 30cm.
6-1-3. (LB J7ik

HOEHT I H T R AR

NZEREEX, Vi@ =30° , BEE530% Scmit A

6-2. AIEEZHMEREFFIR

g R IFERR T AQL
MIL-STD-105D 5% 4% |
F B iS5 Q/ED-01-98(11)
AN EE SRS
MIL-STD-105D 3% 4% |
IR A 5 Q/ED-01-98(11)
A IEE ST
6-3. BLEFER

6-3-1. T BEHFH:
= BB R B B A

6-3-2.  IREERE:
UREEG S PR IX PP B b . BARTS B H A0 b AR, (02 57 5 ik
e oo, nZ2mg.,
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6-4. HrIARiE

it H

g bt

1) Wortd

(1) AN&EoR
(3) “FATHRD

(2) HEE D
(4) ZXATHRAD

2) B/ AR

JF @ (mm)

RSN

0.45<®

®<0.3
0.3<®<0.45

0.3<®

<0.6

Z 1% (note)

3
1
0

(Note) A FLVFAE T 4 A~ B EE 2 175 A

%
WE

3) M/ AT

K% (mm)

i J& (mm)

[DE S iE e

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

e 8] 2K - 20mm

2
3
2
2
1

NI 2) 4k

s
W

E
En
ol
25|
M

=

—

G

L

0,01,

j} [*AA7: mm]

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

2

Note: 1) £ % n[4:5%2 3 Mk AT
2) BEPYSr 2 =B AN SRV A B 2 1%L

2

| 2

=
W

5) b RE AN RI

{BPs

RT_0(

mm)

DR

1.5<®

®<0.7
0.7<P<1.0
1LKD<I1.5

2% (note)
3
1
0

Note: 1) HF¢

uu*ﬁ

2) i i) ER 2K T 30mm

s
HE

6) it Fr B

JsF @ (mm)

EEESALE

d=<04
0.4<® <0.65 2
0.65¢®=<1.2 1
1.2{D Q

2 (note)

s
M
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7) AW IR it E TR A IR 22k A% [R] “2) BB/ 15 i 3) R/ W
IR FAT 3
8) LCD Kfiy5 s | B FH AN SRR i W R i A I
DER X B B TE NSO R, A ARVFEAIE N A RIL. O
10) FU T HFH T Bl B R, AR A . I
11) BRAESPI FEGAE R ] DL LA AN S A AR B R R S
12) LM AN IEAE ST O
(1) BERCHRAE R
13) FfEE (2) ZElC T AFFE BE A T
(3) tbdhn: ARPEGIE, HSC s TCP ik
N (1) LSI, IC %8 BER T4 %8 i 50% ,
1) WIHERL | o) o1 IC I B AL 50% wx
(1) 0.45¢d, N=1 J
(2) 0.3<d<0.45, N=1 R
15) FEEEHRIA @ JEEKRIF3) E AR (unit: mm)
(3) 0.5¢L, N=1 REE
L: 4% 5 P K (unit: mm)
o | (1) PCB AL ™ E M, JLFWIIT. Y
16) PCB BT | o) wwriie et se . e
(1) T PCB WHHENTIF, &) PCB 47 2 Abulii
17) PCB &3 Z A8 I R IEFEAE A EE
(2) B> BERITT
18) HEZUR HEZE /D 525 1l IREE
I (1) A S B S 18 AN T T ,
19) Wb ) S/ 1/ 3 BLE IR, K&

I
7-1. Ffr: 50 000 /NF(25  E A A A PH

7-2. ATEEPETE

IiH ZAF e Y
1) EREEE 60  96hrs SMICARA,  RFEC R S WIRAE AN s AH 22
. +10%.
2) TR R 20 96hrs MR 2 BRI 2 . .
3) W 40 , 90%RH, 96hrs | APk, XTLEEE S AR EA S AH 2
4) =ikt 70  96hrs +20%.
5) 1kl -30  96hrs SHIHFEA SIS VIRET 2 f5. .
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25 30 -25 70
) Bt 5(min) 30(min) 5(min) 30(min)
5cycle, 55~60%RH

10~55~10hz o
D amplitude: 1.5mm PPRRITERE LA AL -

N SRS BEVIGER 2 £5.
2hrs for each direction

8. AFFEEFEM

8-1. M HE
RIEFRM AT BRI LCD Bk, H LCD b2 i = HWiAa e F (1 78 5%

B, AR RS R . T TR ORI 4, 204 R AR LA 1L
45 LCD I ks Ah L

8-2. EHALFEFE R LCD

i LCD RN, AW AT R AIHERE T A oA e e A 4L
o AN

ANBe A T s B (0 ARk LCD 28T, S 21555 o't v R 1
ANBEAE T BRI 7):
- K

Wk

YAy L

8-3. BiEFHIE
LCD Biefi il C-MOS LSI K5, BRI IRATTE R
KA I NSRS vdd 8% Vss b, FFRFTAEM AR E S, T4
DX T H KBRS SR T B, DA

8-4. U3k
S PR [F XA LCD —#f, B EbyE ~, 225 FI =S,
Bl IERR A, BEERAS e 70 AT PH ' 1 S Bl il / i A N 4
VBB AT-

8-5. {EHER/E
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8-6. 7%
W KA, HEELUR ik

8-7.

FEFGE R BRI LR R 9K S LCD b, DRy Hi b ) B s v PR 4 4
LCD HRH 4 FH 75

FH T FH LR FL K 8)) LCD A2 = 2R A 2 s AT RSB Y AN R i (1)
Bk, R e ER IR S LCD Bk

B (o e = w2 6 P VA R T TS T 1 O 237955
Rbw, BHCEIRE . (HIE XSG I A R IR A B A W, AR R
JE [P BRI T X S IR

JRAE— DA S B R A8 b, AT
JECEAE BT R G A IR, EL A A A 1R Y Bl At 7
fAE I AN SCVFAT 2 VU RIE 21 0 )6 J 1

R DB BANZE) LCD et Fr o M7 BRS80S A
TEFEH.
TR KBS T IO IR, T RR T ACR FLE f

. EHEEEDR
9-1. MBI N A LI, Bt

MUTUESE e, FIWTA A3

@2&HT%%¢,ﬂﬁ%ﬁﬁ%X%%M%:

T PRI B ] R

TEIX R TP AT 8 B ) 1) S0 HH B

M IR SRR TAE AT AR, = AR T 8 In) U
A FEVEAL, AR = A TR )

=
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PN

LCD #

SRR

LSB

10 FH=%

MSB
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EEEEEEE [111]
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E == L] - EE ] L]
E = = u ] ] L
Em = u - Em ] EEEE
EEEEEEN EEEEEE L L1} EEER n
[ L1} ] EEEEEEE - L] [T11]

u n n L] L] L] n H EEBE
] L] EEEEEEE u ] EEEEEE - EnE
] u ] u ] ] EEEE
EmEEEEE ] (111 ] [ ]

[ ] [ ] = _mm L] ] [ ] [ T11]
] L] E = = u ] L] LIl
] u E = = u ] ] EEEE
] u E = = u ] - EaE [

[LL1]] [ LI | (11} [ [ ]

[ LN ]] [ 1] [ ] (11 ] [ 1]

E = o= L] L] - ] EEEE
n n L] n um L] L] L] EE B ®
E E = Eoom u ] [ L1 1] - En
EEEEEEE EEEEEEE EEEEEEE [ 1]
EEEEE EEEE B EEER EEEER EEER

- = ] [ ] L] - n [ ] u
] u ] . ] - n L]

u L] n n LB I LN | u n

EEEEN [T111] [ ] [ ] [ L]]

EEER (1] n u L]
EEEE Eom L] - m ] 11
E EEE ® Eom 1] - n ] - n
] u Eom - n ] m-n

[LL1]] EEEEEEE mEEEE (1 1]

aJ ™M N il N8)

% 28




