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LCD

1.
2.
12
3.
3-1
[STN LCD
128(w)><64 (h)
MPU 8
1/64 Duty
6
LED
3-2
75.0 (W)>=<68.0(H) ><9.5Max.(T) Mm
128 (W) > 64 (H) Dots —
60.5(W) > 33.0 (H) Mm
55.0 (W) > 27.48 (H) Mm
0.43 (W) > 0.43 (H) Mm
0.39 (W) > 0.39 (H) Mm
Approx. 80 G
3-3
Vdd 0 6.0 \Y
LCD Vdd — Vee 0 16.0 V
Vi 0 Vdd V
Top -30 65
Tstg -35 70
— — 90 %RH




LCD

3-4
3-4-1
vdd 45 5.0 5.5
LCD Vdd-Vee 115 — 12.5 v
Vih Vdd=5V=+5% 0.8Vvdd — Vdd
Vil 0 — 0.2vdd
Fflim Vdd=5V 70 75 80 Hz
ldd Vdd=5v — | — | 28
Vdd-Vee= 12V mA
LCD lee Fflm=75Hz — 0.15 0.2
Ta=0
— 12. 13.
©=0=,00° 6 3.0
LCD Ta= 25
Vdd-\V . . . \Y
( ee ©=0=,0=0° 115 12.0 | 125
Ta= 50
©=0=.0=0° 11.0 11.4 —
Note: <1> =1/64 <2>
3-5
LCD 0 — 12.6 13.0
( ) VLcD 25 @=0=,06=0=| 115 12.0 125 \Y 1,25
50 11.0 11.4 —
r 0 — 1500 2000
25 — 150 200
=0<=,0=0° Ms |1
N 0o [P0TO0T 3000 [ 3500 | VM | 130
25 — 200 250
-35 — 35
Ap 25 deg. | 1,45
-30 — 30
K 25 |0=0°,0=0°] 20 | 50 — | — 156
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LCD

<1>¢ O <2> 2(k=2)
[Vertical]
- 9122
©=180° (15:\—90" 7 >
\
\ A\
6=270° 6=90°
\
\ \
S [Horizontal]
6=0°8=490°
[Bottom ]
<3>
| |
Non-select Select Non-select Non-select Select Non-select
N N
: < 3 AR
e i 15 :
ST L -
E + N SR i
—= Tr F —= Td le—Time —= Tr F —= Td FTime

<4>
(AD) AD=|D1-D2|

<5>
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Brightness(x)

LCD

contrast =

Pl P2

Viewing angle

<6> (K)

B2 is curve of non-select dot’s brightness
B2
B
=

Bl

BL is curve of select dot’s brightness
Drive voltage

(K)=

(K)=

light source

O

30°

Detector

Measuring equipment: DMS

(Made in AUTRONIC)

B2

BL is curve of select dot's brightness
Drive voltage

B2 is curve of non-select dot's brightness
n| Bl

- Bl

= 2

&

o

i)

(B2)

(B1)

(B1)

(B2)
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LCD

3-6
LED 76X46.8X3.5(MAX) mm
LED 74.0X39.2 mm
LED —
LED 4.1 \Y;
LED 100 mA
LED =20 000
-30 +70
-40 +80

75.0(PCB OUTLINE) ".SQMAX
70.0 25 8.8
75 60.5(V.A) 4232 68
j=—P0.43X127+0.39=55.0(I.A.) —=] / 5.8
2 |
w =
2l ok
2 [ ~o| o~
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<
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PIN | SYM.
1 GND
2 VDD
3 NC
4 RS
5 RWL
6 CE
7-14| DO-D7
15 | CSs1
16 | CS2
17 | RST
18 | NC
19 | BL+
20 | BL-




LCD

5. 1/0
5-1. 1/0
1 GND -- ov
2 VDD -- . +3V
3 NC
4 RS H/L |RS =“H” DB7~DB0
RS =*L" DB7~DB0
5 R/W H/L  [R/W="H” E=“H” DB7~DB0
R/W="L" E="“H->L" DB7~DB0
6 E HH— L : RIW=“L" E DB7~DB0;
R/W="H" E=“H” DD RAM DB7~DB0
7-14 | DBO~DB7 -
15 Cs1 H/L ,CS1=1,CS2=0
16 CS2 H/L ,CS1=0,CS2=1
17 IRST H/L
18 NC
19 BL+
20 BL-
5-2
1)
Tcyc—
E 4\{% Pwe | Weh J
T IF*E;TQ
R/ W Ne—Tes—
T(:LS’—J
s, —F
D/
Tolsw = Telha]
DBO-DB7 = £‘




LCD

2)

~Ta

Q/\A/ #TQS
cS gT
D/I ~—Tcolh

DBO-DB7 b E

RS D/l
3)
E Teyc 1000 - - ns
E Pweh 450 - - ns
E Pwel 450 - - ns
E Tr - - 25 ns
E Tf - - 25 ns
Tas 140 - - ns
Tah 10 - - ns
Tdsw 200 - - ns
Tddr - - 320 ns
Tdhw 10 - - ns
Tdhr 20 - - ns
5-3.
L CD MODULE
5V — VDI
GND ———— VSS
— #3
— #18




LCD

5-4.
RST N
E O
D/T - ET 128x64DUTS
Eglw C&DRIVER >
£SP
DB0O-DB7 . segl-64 seg65-128
BUILD-IN ﬁ ﬁ
DC/DC —>| DRIVER DRIVER
CONVERTER
1 \‘
C MOS
5-5
5-5-1
5-4-1 LCD
IR DR (BF)
(DFF) XY
- (IR)
IR , D/IN=0 , E , IR
- (DR)
DR D/I=1 , E , DR,
DB7~DB0 DR DD RAM
Y (BF)
BF BF=1 ,
BF=0 ,
] (DFF)
DFF=1 ,DD RAM
,DFF=0
® XY
XY 9 X , 6 Y
DD RAM X DD RAM
DD RAM

10 18




LCD

- RAM(DD RAM)

DD RAM 1 , 0
DD RAM DD RAM
® 7

Z 6 :

) 1, RST
0
Z DISPLAY START LINE ,
DD RAM

64 64
5-5-2
1 (DISPLAY ON/OFF)

/W| RS | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

0 0 0 0 1 1 1 1 1 D

D=1: (DISPLAY ON)
D=0: (DISPLAY OFF) DD RAM D=0
D=1
2

DD RAM

/w| RS | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

0 0 1 1 A5 A4 A3 A2 Al AQ

Z z
z , 0~63
A5S~-A0 62, DD RAM :
DDRAM : 62 63 0 1 2 3 60 61
1 2 3 4 5 6 63 64
3 (SET PAGE “X ADDRESS )

/W| RS | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

0 0 1 0 1 1 1 A2 Al A0

DD RAM 8 , 64 8

RST

DDRAM
4 Y  (SETYADDRESS)

R/'W | RS |DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

0 0 0 1 A5 A4 A3 A2 | A1 | A0

A5~A0 Y DDRAM Y
DDRAM Y 1, DDRAM

11 18

A5~A0 6

A2~A0

0~7




LCD

4-4 DDRAM
CS1=1, CS2=0 CS1=0, CS2=1
y=| o[ 1|2 [3] .Jo62] 63 ] o 1| 2[3[.]62] 63
DBO DBO [DBO DBO | O
X=0|{ Lol N -
DB7 DB7 |DB7 DB7 | 7
DBO DBO [DBO DBO | 8
VoY VoY N \
DB7 DB7 |DB7 DB7 | 55
DBO DBO [DBO DBO | 56
X=7|1 oLy N -
DB7 DB7 |DB7 DB7 | 63
5 (STATUS READ)

R/IW RS DB7 | DB6 DB5 DB4 | DB3 | DB2 | DB1 | DBO

1 0 BF 0 |[ON/OFE| RST | 0 0 0 0
RS=1D/1=0 , E "H” , (DB7~DB0)
BF: ( BF )
ON/OFF: DFF ( DFF )
RST: RST=1 ,
6 (WRITE DISPLAY DATA)
RW | RS [ DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 1 D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
D7-DO0 D7-DO0 DD RAM Y
7 (READ DISPLAY DATA)

RW | RS [ DB7 [ DB6 | DB5 | DB4 | DB3 | DB2 [ DB1 [ DBO
1 1 D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
DD RAM D7-DO0 DB7-DB0 Y

DDRAM
5-5-3 MPU

12 18




LCD

ADDRESS | Q_L
RD a
m [
B
Eig RST %
‘ cse R
8031 P12 st &
w
P11 R/W
o b/ #3 NC
P0.7-P0.0 DB7-DBu
VSS VSS
15V VDD
#18- NC
8031 PO 8031 RD WR
EDM12864-02
5-5-4
RO 1D DATA
1 / (DISPLAY ON/OFF)
CLR P1
SETB RST
SETB CS1
MOV A,ID
MOVX @RO,A 64
!
CLR CS1
SETB CS2
MOVX @ R0,A 64
2
CLR P1
SETB RST
SETB CS1
SETB R/W

13 18




LCD

MOVX A,@RO
RAM (WRITE DISPLAY DATA)
X Y

6-1.

CLRP1
SETB RST
SETB CS1
SETB D/I
MOV A, # DATA
MOVX @RO,A ;
6-1-1
20+3
654+20% RH
6-1-2
20W
30cm
6-1-3 (1)
Y
X [l
(2)
Z
Y 30°

30°

14

Z XY ¢ 3

DD RAM

30+ 5cm

LCD




LCD

AQL

MIL-STD-105D

Q/ED-01-98(11)

MIL-STD-105D

Q/ED-01-98(11)

6-3.
6-3-1

6-3-2

6-4.

)]

1)
3)

@
(4)

2)

Pd(mm)

D=0.3
0.3<®d=0.45
0.45<P=0.6

0.3<Pp

(note)

(Note)

(mm)

(mm)

L=10
5.0=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

P NN DN W

2)

20mm

4)

2
Note: 1)
2)

2
3

BO5

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

2

> mm]
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LCD

P (mm)
D=0.7 (note)
5) 0.7<p=1.0 3
1.0<p=1.5 1
1.5<P 0
Note: 1)
2) 30mm
Pd(mm)
d=04 (note)
6) 0.4<d=0.65 2
0.65<p=1.2 1
1.2<dp 0
7) ““2) 3)
8) LCD
9
10)
11
12)
1)
13) )
(3) HSC TCP
14) (1) LsIIC 50%
(2) LSI, IC 50%
(1) 0.45<d, N=1
(2) 0.3<d=0.45, N=1
15) D: (unit: mm)
(3)0.5<L, N=1
L: (unit: mm)
(1) PCB
16) PCB @)
1) PCB PCB
17) PCB
)
18)
1)
19) (2) 1 3
7-1.
50,000 (25 )

7-2.

16
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LCD

1) 65  96hrs
+20%
2) 25  96hrs ’
3) 40 , 90%RH, 96hrs
4) 70 96hrs
5) -25 96hrs +20%
25 .30 -25 70 o
6) 5(min) 30(min) 5(min) 30(min)
5 cycle, 55~60%RH
10~55~10hz
7 amplitude: 1.5mm
2hrs for each direction
8-1.
LCD LCD
LCD
8-2. LCD
LCD [ ]
°
LCD
8-3.
LCD C-MOS LSI ,
Vdd  Vss
8-4.
- LCD

8-5.
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LCD

8-6.

8-7.

9-1.

9-2.

LCD

LCD
LCD

LCD

18
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