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LCD

1.
2.
12
3
3-1
[ FSTN LCD
160(w)>=160(h)
MPU 4
1/160 Duty
6
EL
3-2
69.5(W)><69.0(H) ><4.9 Max.(T) mm
160(W) >160(H) Dots —
60.2(W)><60.2(H) mm
55.97(W)>=55.97(H) mm
0.35(W)><0.35(H) mm
0.32(W)>=0.32(H) mm
Approx. g
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LCD

Vdd — 7.0 \V Vss=0V
LCD Vdd - Vee — — \Y Vss=0V
Vi Vss Vdd \Y/ Vss=0V
Top 0 50
Tstg -20 70
— — 90 %RH
3-4
3-4-1. D <1> =1/160 <2>
Vdd 2.5 3.3 5.5
LCD Vdd-Vee — -15.1 —
Vih Vdd=5V=+5% 0.8Vvdd —_ Vdd Vv
Vil 0 — (0.2Vdd
\oh Vdd=5V=+5% Vdd-0.3 — Vdd
\ol 0 — 0.3
Fflm Vdd=5V 39 78 150 Hz
ldd Vdd=5v — | 04 | 10
Vdd-Vee=20.0V mA
LCD lee Ffim=75Hz — 3.0 6.0
Ta=0
©=0°,0=0° — 20.1 —
LCD Ta= 25
Vdd-\4 — 18.4 — \Y
( ) ® 1 p=0=,0=0° 8
Ta= 50
©=0=,00° — 16.5 —
3-4-2. EL
\V — 100 — —
cd/m’(nit)| — 80 — —
mA — 6.5 8.5 —
Hrs 10000 —
-40~70 —
-40 ~ 80 —
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LCD

Brightness(x)

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

K
g K>2
g
o
o
Pl P2
Viewing angle
<6> (K)
B2 is curve of non-select dot’s brightness
B2
B
=g
Bl

BL is curve of select dot's brightness

Drive voltage

(K)=

<5>

light source

O

30°

Detector

Measuring equipment: DMS

Brightness(x)

(Made in AUTRONIC)

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

B2

BL is curve of select dot's brightness

Drive voltage

(B2)
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LCD

5 1/0
5-1.1/0
1 Vss (GND)
2 M AC
3 FLM
4 CL1
5 CL2
6-9 DO0-D3
10 +VEE LCD
11 VDD
12 VO LCD
13 /Dispoff
14 NC
15 EL-1
16 EL-2
5-2
M
I

160 1 2 40 41 4¢ 1591601 2 3




LCD

Segment
ltem Symbol | Condition | Min. Typ. Max. Unit
Shift clock frequency twek trtf 1llns | 125 ns
Clock width high level twckH 51 ns
Clock width low level twekL 51 ns
Data setup time tbs 30 ns
Data hold time tDH 40 ns
CL1 width high level twLPH 51 ns
CL2 to LP rise time tLo 0 ns
CL2 to LP fall time tsL 51 ns
CL1 to CP rise time tLs 51 ns
CL1 to CP fall time tLH 51 ns
CL2 rise/fall time tr,tf 50 ns
Dispoff removal time tsp 100 ns
Dispoff pulse width twbL 1.2 ns
FLM hold time tHLD 50 ns
FLM setup time tseT 30 ns
. Tweed
v
CLI taL w .
LH
Dol || Tis -
, —\ | Tweke

LLe ] te | — I CKi\ﬂ/i

R N o= LT ps | |t
DIO-DI/ LAST DATA TOP DATA

Twol | Tsp

DISPOFF
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5-3 /
SIGNAL LEVEL
| /DD
VD - - - *J*‘***********fff{vx@mj
| |
| o /DD
SLEAL :7 o : : *********** - VSS.GND
|
|
| wL»/; VDD
VEE T | S ol- - ==~~~ 1 VSSGND
: : ‘SOmgﬁt‘ ! oD
DISPDFF}ff : ,,,,4‘ e enD
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VSSGND 1 - = ===~ ==~~~ — ~ L, - - - - VDD
| |
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| |
VSSGND ~ -~ - -~ -~~~ -~ — - - - 4 SIGNAL
|
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VSSGND F - - - - - - - - | o -~ vEE
| | ‘
VDD o | |
| —
\VSS.GND SN ‘ - - - - DISPOFF
I ‘ ‘

10 16




LCD

5-3.

VIDDH+3.3V)
GROUNDCOVD
VEES4V)

5-4.

FLM
CL!I

M
/DISP

VCC,VSS
+VEE

cLe

L CD MODULE

VDD
VSS
VEE

—

JINIST WOD

160X160 LCD PANEL

D0-D3

SEG DRIVER

ﬁ

CMOS
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LCD

6-1.
6-1-1
1 20+3
65+20% RH
6-1-2
20W
LCD 30cm
6-1-3 Q)
Z XY @ 30° 30 5cm
6-2.
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
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6-4.

1)

(1)
3)

)
(4)

2)

Pd(mm)

d=0.3
0.3<d=0.45 3
0.45<P=0.6 1
0.3<Pp 0

(note)

(Note)

3)

(mm)

(mm)

L=10
5.0=L=10
5.0=L=10
1.0=L=10
1.0=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

L=10] 0.08<

W

P NN W

2)

20mm

4)

—

et

G

0,0, ¢

A+B=0.45| 0<C| D+E=0.3

(85

[ :mm]
F+G=0.35

2
Note: 1)
2)

2
3

2

5)

d(mm)

P=0.7
0.7<P=1.0
1.0<Pp=1.5
1.5<P

(note)

Note: 1)
2)

30mm

6)

Pd(mm)

P=0.4
0.4<d=0.65

0.65<d=1.2
12<d

(note)

7)

=<2) |

3) |/
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LCD

8) LCD
9
10)
11
12)
oy
13) 2
(3) HSC TCP
1) (1) LsI IC 50%
(LSl IC 50%
(1) 0.45<d> N=1
(2) 0.3<db=0.45 N=1
15) d: (unit: mm)
(3) 0.5<L N=1
L: (unit: mm)
(1) PCB
16) PCB @)
Q) PCB PCB
17) PCB
)
18)
oy
19) (2) 1 3
7-1. 50 000 (25 )
7-2.
1) 60  96hrs
2) -20 96hrs +10%
3) 40 90%RH  96hrs
4) 70 96hrs
5) -30 96hrs +20%
25 530 25 70
6) 5(min) 30(min) 5(min) 30(min)
5cycle  55~60%RH
10~55~10hz
7) amplitude: 1.5mm
2hrs for each direction
8
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8-1.

8-2.

8-3.

8-4.

8-5.

8-6.

8-7.

LCD

LCD
LCD
LCD
LCD [ ]
LCD
C-MOS LSI
Vdd V/ss
LCD
LCD
LCD
LCD
LCD
LCD
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9-1.

9-2.
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