
C
U

STO
M

ER
ITEM

 N
O

. :
C

N
K

D
0601-13001A

2

02 

       
 

Product Specification For LC
D

 M
odule 

M
odel N

O
.：

R
EVISIO

N
：

        □
A

PPR
O

VA
L FO

R
 SPEC

IFIC
ATIO

N
S O

N
LY

 

        ■
A

PPR
O

VA
L FO

R
 SPEC

IFIC
ATIO

N
S A

N
D

 SA
M

PLE  

C
U

STO
M

ER
：

 
A

PPR
O

VED
 B

Y
：

 

 
 

C
N

K
 LC

M
 R

&
D

 C
EN

TER
 

A
PPR

O
VED

 B
Y 

C
H

EC
K

ED
 B

Y 
 

 
 

D
IR

EC
TO

R
 

M
A

N
A

G
ER

 
        

 

  

 
 

http://w
w

w
.szcnk.com

深
圳
市
希
恩
凯
电
子
有
限
公
司

S
H
E
N
 
Z
H
E
N
 
C
N
K
 
E
L
E
C
T
R
O
N
I
C
S
 
C
O
.
,
L
T
D
 
 

地
址

1
:
深
圳
市
宝
安
区
沙
井
南
环
路
鸿
桥
工
业
园

2
期

b
栋

4
楼

地
址

2
:
 惠
州
市
惠
阳
区
西
湖
村
铭
仕
工
业
园

2
栋

1
-2
楼

电
话
：
 
0
75

2
-3

55
6
0
01
 
 

传
真
：
 
0
75

2
-3

55
6
0
04
 



6

VDD

WR
CS

DATA

LED

BAT-V

VSS
SW

VDD

BAT-V
NC

SW

VSS

两个座子向右平移

 
由 Autodesk 教育版产品制作 1.LC

M
 D

R
AW

IN

Wafer Pitch:2.50mm Straight Single row 4Pin DIP White
FWF25001-S04S22W1B

Wafer Pitch:2.50mm Straight Single row 9Pin DIP White
FWF25001-S09S22W1B





E
 O

F LC
D

 M
O

D
U

LE
 

14-18 

C
N

K
D

0601-13001A
2

M
O

D
EL N

O
. 

PA
G

E 

 
 

S
P

E
C

 S
A

M
P

LE
 

 

 

2. TA
B

LE O
F C

O
N

TEN
TS 

N
O

 
C

O
N

TE
N

TS
 

PAG
E

 

2 
TA

B
LE

 O
F C

O
N

TE
N

TS
 

2 

3 
R

E
C

O
R

D
 O

F R
E

V
IS

IO
N

 
3 

4 
G

E
N

E
R

A
L S

P
E

C
IFIC

ATIO
N

 
4 

5 
LC

D
 E

LE
C

TR
O

-O
P

TIC
A

L  C
H

A
R

A
C

TE
R

ISTIC
S 

5 

6 
LC

D
 O

P
TIC

A
L C

H
A

R
A

C
TE

R
IS

TIC
S

 
5 

7 
O

P
TIC

A
L C

H
A

R
A

C
TE

R
ISTIC

S
 D

E
FIN

ITIO
N

 
6 

8 
IN

TE
R

FA
C

E
 P

IN
 A

S
S

IG
N

M
EN

T 
7 

9 
B

A
C

K
LIG

H
T 

8 

10 
B

LO
C

K
 D

IA
G

R
A

M
 

9 

11 
A

C
 C

haracteristics 
10 

12 
R

E
LIA

B
ILITY

 
11 

13 
IN

S
P

E
C

TIO
N

 C
R

ITE
R

IA
 

12-13 

14 
P

R
E

C
A

U
TIO

N
 FO

R
 U

S

LC
M

 D
R

AW
IN

G 

1

 

1

３



e 
1-18 

2015/04/24

M
O

D
EL N

O
. 

PA
G

E 

 
 

S
P

E
C

 S
A

M
P

LE
 

 

 

3. R
EC

O
R

D
 O

F R
EVISIO

N
 

R
E

V
 

C
O

M
M

E
N

T 
PAG

E
 

D
ATE

 
A

 
Initial R

eleas

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

C
N

K
D

0601-13001A
2

４

02
5
 
 
 
 
2
0
1
6
/
5
/
2
0

工
作
温
度
改
为
0
-
6
0
°
C



M
O

D
EL N

O
. 

PA
G

E 

 
 

S
P

E
C

 S
A

M
P

LE
 

 

 

4. G
EN

ER
A

L SPEC
IFIC

ATIO
N

 
 

ITEM
 

C
O

N
TEN

TS 

M
odule S

ize 
71.3(W

 ) 
×42 (H

) ×17.6 (T) m
m

 

D
isplay View

 A
rea 

53.5(W
) 
× 19(H

) m
m

 

LC
D

 Type 
TN

/ P
O

S
ITIV

E
/TR

A
N

S
M

IS
S

IV
E

 

View
 A

ngle 
12 O

’clock 

D
river IC

 
H

T1621 

B
acklight D

river type 
P

ow
er/B

LU
E

 

D
C

 to D
C

 circuit 
B

uild-In 

W
eight 

TB
D
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 5. LC
D

 ELEC
TR

O
-O

PTIC
A

L C
H

A
R

A
C

TER
ISTIC

S (Ta
＝

25
)

℃
 

Item
 

S
ym

bol 
C

ondition
M

in. 
Typ. 

M
ax. 

U
nit

LC
D

 M
odule D

riving 
Voltage 

VD
D

 
Ta

＝
25

℃
4.8 

5.0 
5.2 

Volt

O
perating 

Tem
perature 

Top 
-- 

0
℃

℃
 

℃
 

Storage 
Tem

perature 
Tst 

-- 
-20

℃
 

- 
+70

℃
 

℃
 

H
um

idity 
%

 
-- 

-- 
90%

 
 

 

      N
ote:  See section 12 for backlight uniform

ity m
easurem

ent  
  

6. LC
D

 O
PTIC

A
L C

H
A

R
A

C
TER

ISTIC
S

 

 
R

ating 
Item

 
Sym

bol 
Tem

p(
)

℃
M

in 
Typ 

M
ax 

U
nit 

R
eference

50 
 

 
 

25 
4.3 

4.5 
4.8 

R
ecom

m
ended 

D
riving Voltage 

Vop 

0 
 

 
 

 V
 

 

R
ise 

Tim
e 

Tr 
25 

 
180 

   230 
R

esponse 

Tim
e 

Fall 

Tim
e 

T
f 

25 
 

180 
230 

m
s 

N
ote4 

Fram
e Frequency 

FR
 

25 
70 

75 
80 

H
z 

 

Ø
=0° 

θ
1  

30 
 

 

Ø
 =180°

θ
2  

30 
 

 

Ø
 =90° 

θ
3  

 
30 

 

V
iew

ing 

angle 

C
r

2
≧

 
Ø

 =270°
θ

4  

25 

 
15 

 

D
eg 

V
iew

ing D
irection 

12 O
’clock 

N
ote1 

N
ote2 

C
ontrast R

atio 
C

r 
25 

6 
8 

 
 

N
ote3 
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PT
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A

L C
H

A
R
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T
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E
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N
ote 1. D

efinition of angle θ
1&

θ
2         N

ote 2. D
efinition of angle θ

3&
θ

4  

 
N

ote 3. D
efinition of contrast ratio (C

r2) 

N
ote 4. D

efinition of response tim
e 

 

In
ten

sity
 

9
0

 ％
 

1
0

0
 ％

 

T
r 

1
0

％

T
f 

N
o

n
-selected

 
C

o
n

d
itio

n
 

N
o

n
-selected

C
o

n
d

itio
n

S
elected

 C
o

n
d

itio
n

[p
o

sitiv
e ty

p
e

] 

 
 

Intensity 

90
％

100
％

T
r

10
％

T
f 

N
on-selected 
C

ondition
N

on-selected 
C

ondition 
S

elected C
ondition 

[N
egative type]   
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8. IN
TER

FA
C

E PIN
 A

SSIG
N

M
EN

T
 

   
1 

VD
D

 
Supply voltage for logic circuit +5v 

2 
VSS 

Pow
er G

round. 

3 
SW

 
SW

 

4 
B

AT-V 
B

AT-V 

5 
SW

 
SW

 

6 
B

AT-V 
B

AT-V 

7 
N

C
 

N
C

 

8 
VSS 

Pow
er G

round. 

9 
D

ATA
 

D
ata bus line 

10 
W

R
 

R
ead/w

rite selection(H
:R

ead,L:W
rite) 

11 
C

S 
W

he C
S=”L” then the chip select becom

es active 

12 
VD

D
 

Supply voltage for logic circuit +5v 

13 
LED

 
LED
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  9. B
A

C
K

LIG
H

T 
   B

A
C

K
LIG

H
T ELEC

TR
IC

A
L-O

PTIC
A

L C
H

A
R

A
C

TER
ISTIC

S 
   (U

nless specified, A
m

bient tem
perature Ta=25°C

) 
PA

R
A

M
ETER

 
Sym

. 
M

in. 
Typ. 

M
ax. 

U
nit

Test 
C

ondition 
R

eference

 Supply C
urrent 

I 
-- 

12 
--- 

m
A

 
3V 

   
 B

LU
E LED

 
V 

-- 
3.0 

--- 
V 

12m
A

 
   -- 

B
acklight Lum

inous 
Intensity 

Lv 
-- 

-- 
-- 

C
d/m

2
12m

A
 

   N
ote1 

U
niform

ity 
--  

50 
-- 

-- 
%

 
12m

A
 

N
ote1 

N
ote2 

      
  N

O
TE: 

1. B
acklight lum

inance: The m
easurem

ent instrum
ent is B

M
-7 lum

inance 
colorim

eter. The aperture of colorim
eter is

 ø5m
m

 and the distance betw
een lens 

and backlight is 50cm
. 5 points w

ill be m
easured and the lum

inance of backlightis 
the average value of 5 points. 

 

 
                          m

easure point on backlight                         
    2. B

acklight U
niform

ity = (The Lum
inance m

in / The Lum
inance m

ax ) x 100%
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 C
om

m
and Index 

N
am

e 
ID

 
C

om
m

and C
ode

 

D
/C

Function 
D

ef.
R

EAD
 

1 1 0 
A5A4A3A

2A1A
0D

0D
1D

2D
3

D
 

R
ead data from

 the R
AM

 

 

W
R

ITE 

 

1 0 1 
A5A4A3A

2A1A
0D

0D
1D

2D
3

D
 

W
rite data to the R

AM
 

 

R
E

A
D

- 
M

O
D

IFY
- 

W
R

ITE
 

1 0 1 
A

5A
4A

3A
2A

1A
0D

0D
1D

2D
3

D
 

R
E

A
D

 and W
R

ITE
 to the R

A
M

 

 

SYS D
IS 

1 0 0 
0000-0000-X

 

C
 

Turn off both system
 oscillator and LC

D
 bias

 

generator 
Yes

SYS EN
 

1 0 0 
0000-0001-X

 

C
 

Turn on system
 oscillator 

 

LC
D

 O
FF

 1 0 0 
0000-0010-X 

C
 

Turn off LC
D

 bias generator 
Yes

LC
D

 O
N

 
1 0 0 

0000-0011-X 
C

 
Turn on LC

D
 bias generator 

 

TIM
ER

 D
IS 

1 0 0 
0000-0100-X 

C
 

D
isable tim

e base output 

 

W
D

T D
IS 

1 0 0 
0000-0101-X 

C
 

D
isable W

D
T tim

e-out flag output 

 

TIM
ER

 EN
 

1 0 0 
0000-0110-X 

C
 

Enable tim
e base output 

 

W
D

T EN
 

1 0 0 
0000-0111-X 

C
 

Enable W
D

T tim
e-out flag output 

 

TO
N

E O
FF

 1 0 0 
0000-1000-X 

C
 

Turn off tone outputs 
Yes

TO
N

E O
N

 
1 0 0 

0000-1001-X 
C

 
Turn on tone outputs 

 

C
LR

 
TIM

E
R

 
1 0 0 

0000-1101-X 
C

 
C

lear the contents of tim
e base generator 

 

C
LR

 W
D

T

 1 0 0 
0000-1111-X 

C
 

C
lear the contents of W

D
T stage 

 

X
TA

L 32K
 

1 0 0 
0001-01X

X
-X

 
C

 
S

ystem
 clock source, crystal oscillator 

 

R
C

 256K
 

1 0 0 
0001-10X

X
-X

 
C

 
S

ystem
 clock source, on chip R

C
 oscillator 

Y
es

E
X

T 256K
 

1 0 0 
0001-11X

X
-X

 
C

 
S

ystem
 clock source, external clock source

 
 

BIAS 1/2 
1 0 0 

0010-abX0-X

 

C
 

LC
D

 1/2 bias option 
ab=00: 2 com

m
ons option 

ab=01: 3 com
m

ons option 
ab=10: 4 com

m
ons option 

 
BIAS 1/3 

1 0 0 
0010-abX1-X

 

C
 

LC
D

 1/3 bias option 
ab=00: 2 com

m
ons option 

ab=01: 3 com
m

ons option 
ab=10: 4 com

m
ons option 

 
TO

N
E 4K 

1 0 0 
010X-XXXX-X

 

C
 

Tone frequency, 4KH
z 

 

TO
N

E 2K 

 1 0 0 
011X-XXXX-X

 

C
 

Tone frequency, 2KH
z 

 

IR
Q

 D
IS 

1 0 0 
100X-0XXX-X

 

C
 

D
isable IR

Q
 output 

Yes
IR

Q
 EN

 
1 0 0 

100X-1XXX-X

 

C
 

Enable IR
Q

 output 

 

F1

 

1 0 0 
101X-X000-X

 

C
 

Tim
e base/W

D
T clock output:1H

z 

 

The W
D

T tim
e-out flag after: 4s

 
 

F2

 

1 0 0 
101X-X001-X

 

C
 

Tim
e base/W

D
T clock output:2H

z The W
D

T

 

tim
e-out flag after: 2s 

 

F4

 

1 0 0 
101X-X010-X

 

C
 

Tim
e base/W

D
T clock output:4H

z 
The W

D
T tim

e-out flag after: 1s

 
 

F8

 

1 0 0 
101X-X011-X

 

C
 

Tim
e base/W

D
T clock O

utput: 8H
z 

  

The W
D

T tim
e-out flag after: 1/2 s 

 

F16 
1 0 0 

101X-X100-X

 

C
 

Tim
e base/W

D
T clock output: 16H

z The W
D

T 
tim

e-out flag after: 1/4 s 

 

F32 
1 0 0 

101X-X101-X

 

C
 

Tim
e base/W

D
T clock output: 32H

z 
The W

D
T tim

e-out flag after: 1/8 s 

 

F64 
1 0 0 

101X-X110-X

 

C
 

Tim
e base/W

D
T clock output:64H

z 
The W

D
T tim

e-out flag after: 1/16 s 

 

F128 
1 0 0 

101X-X111-X

 

C
 

Tim
e base/W

D
T clock output:128H

z 
The W

D
T tim

e-out flag after: 1/32 s 
Yes

TE
ST

 

1 0 0 
1110-0000-X 

C
 

Test m
ode, user don’t use. 

 
 

N
O

R
M

AL 
1 0 0 

1110-0011-X 
C

 
N

orm
al m

ode 

 

Yes

  
 M

O
D
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O
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12. R
ELIA

B
ILITY 

 
N

o 
Test Item

 
C

ontent of Test 
Test 

C
ondition 

1 
H

igh Tem
perature 

Storage 
E

ndurance test of high tem
perature for a long tim

e. 
80
℃

 

96H 
2 

L
ow

 Tem
perature 

Storage 

E
ndurance test of low

 tem
perature for a long tim

e. 
-20±2

℃
 

96H
 

3 
H

igh Tem
perature 

O
peration 

E
ndurance test of electrical stress (Voltage &

 C
urrent) 

and the therm
al stress to the elem

ent. 

70
℃

 

96H
 

 

4 
H

igh Tem
perature 

/H
um

idity Storage 

E
ndurance Test of high tem

perature and high 

hum
idity for a long tim

e. 

45±2
 

℃

90±2%
R

H
 

96H
 

5 
T

herm
al shock 

E
ndurance test of low

 and high tem
perature 

cycles.(air to air) 

-20±2
     

℃
         70±2

    
℃

 

(60m
in)                 (60m

in) 

              1 cycle 

-10±2
/

℃
70±2

℃
 10 cycle 

Environment Test 

6 
vibration 

M
axim

um
 vibration is 2.45m

/s2 (0.25 G
) during 

operation and 11.75 m
/s2 (1.2 G

) during storage. 

Tested 10-100K
H

z X
Y

Z directions 1 hour each.  

A
m

bient 

tem
perature 

Ta=25°C  

 
7 

shock 

  

M
axim

um
 shock is 29.4 m

/s2 (3 G
) during operation 

and 490.0 m
/s2 (50 G

) during storage. Tested 10 

m
illiseconds in X

Y
Z directions 1 tim

e each. 

A
m

bient 

tem
perature 

Ta=25°C  

N
ote:   

1) C
ondensation is not allow

ed during low
 tem

perature testing. 

2) D
riving condition for operation test: 

            Pow
er Supply C

urrent for B
ackL

ight(Im
A

)=15m
A

 

Failure Judgm
ent C

riterion 
 A

fter the above m
entioned test (For E

nvironm
ental T

est, after 2 hours in room
 tem

perature): 

1) T
here should not be conspicuous failure of display quality and appearance. 

2) C
ontrast ratio should be greater than or equal to 50%

 of the initial contrast ratio. 

3) A
bnorm

al function is a failure . 
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 13. IN
SPEC

TIO
N

 C
R

ITER
IA

 
 N

O
 

Item
 

C
riteria 

A
Q

L 
1 

Electrical 
Testing 

(1) non-display 
(2) segm

ent m
issing 

(3) segm
ent short 

0.65 

2 
D

im
ension 

state 
D

im
ension out of the specification 

1.00 

3
  

G
lass crack 

Substrate check sym
bol D

efinition: 
X

: Length direction 
Y: Short side direction 
Z: Thickness direction 
T: G

lass thickness 
K

:LC
D

 length 
L: Single connector w

idth 
(1) G

eneral crack 

                         

                         

                        

                         

(2) C
orner 

   (3) C
ontact pad crack   

 、
 

1
．

C
racks on the contact area cannot 

exceed 1/2 of the glass thickness.  
2
．

Y
 not to exceed 1/3 seal w

idth 

(4) Substrate protuberance and internal crack 

D
＜

2/3L ,R
eject 

  

(5) N
o progressive glass cracks allow

ed 

X
 

Y
 

Z 

1/8K
≥

 
N

ot over 

view
ing area 

T
≥

 

X
 

Y
 

Z 

1/8K
≥

 
N

ot over 

view
ing area 

N
o 

check 

X
 

Y
 

Z 

1/8K
≥

 
1/3L

≥
 

N
o 

check 

2.50 

C
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 N
O

 
Item

 
C

riterion 
A

Q
L 

(1) R
ound type    Size 

A
cceptable Q

TY
 

Ø
≤
0
.
1
0 

A
ccept  

0.10＜
Ø
≤

0.20 
2 

0.20＜
Ø
≤

0.25 
1 

0.25＜
Ø 

0 
 (2) Line type  

Length L
W

idth W
 

A
cceptable Q

TY
 

accept 
0.015

≥
W

N
o check 

3.0
≥

L 
0.050

≥
W

2.5
≥

L 
0.080

≥
W

2 

 
0.100＜

W
A

s round type 
 (3) N

o m
ore than 2 spots and lines w

ithin 3 m
m

. M
axim

um
 

com
bined total of round and line defects is 4. 

4. 

B
lack spot , 

w
hite spot 

(including 
polarizer) 
Ø
=
(
X
+
Y
)
/
2
 

     
 
 
 
 
 
 
 

u
n
i
t
:
m
m 

(4) Scratches criterion is sam
e as that of R

ound type. 

1.50 

5. 
Pixel 

deform
ation 

Sym
bols: 

W
: segm

ent w
idth 

Ø
:
 average of diam

eter 
＝

(A
＋

B
) / 2 

(1)Pin hole and
 deform

ation
 

 
W

idth 
A

cceptable  D
efect 

W
＜

0.4 
Ø
≤
0
.
2
0
 
a
n
d
 
Ø
≤
1
/
2
W

W
≥

0.4 
Ø
≤
0
.
2
5
 
a
n
d
 
Ø
≤
1
/
3
W

Ø
 under 0.10m

m
 ,acceptable 

(2) Pixel size should be in the range of 95%
 to 100%

 of the norm
al 

dim
ension and the gap betw

een pixels should be less than 150%
 of 

norm
al dim

ension. 

2.5 

6. 
Polarizer bubble 

Ø
=(X

+Y
)/2 

                
size 

Ø 
A

cceptable Q
TY

 
Ø
≤
0
.
2
0 

N
o check 

0.20＜
Ø
≤

0.50 
3 

0.50＜
Ø
≤

1.00 
2 

1.00＜
Ø 

0 
Total Q

TY
 

3 
 

1.5 

7. 
C

ontrast 
U

nder norm
al pow

er supply, uneven contrast is unacceptable. 
2.5 

8. 
R

ainbow
 

O
bvious uneven color in LC

D
 view

ing area is not allow
ed. 

2.5 

  

C
N

K
D

0601-13001A
2

16



M
O

D
EL N

O
. 

PA
G

E 

 
 

S
P

E
C

 S
A

M
P

LE
 

 

 

14. PR
EC

A
U

TIO
N

 FO
R

 U
SE O

F LC
D

 M
O

D
U

LE 
1. H

andling Precautions 
1) The display panel is m

ade of glass. D
o not subject it to a m

echanical shock by dropping it from
 a 

high place, etc. 
2) If the display panel is dam

aged, the liquid crystal substance leaks out ,do not ingest. If the substance 
contacts skin or clothes, prom

ptly w
ash off using soap and w

ater. 
3) D

o not apply excessive force to the display surface or adjoining areas since this m
ay affect the LC

D
 

color 
4) The polarizer covering the display surface of the LC

D
 m

odule is soft and easily scratched. H
andle 

this polarizer carefully. 
5) If the display surface is contam

inated, breathe on the surface and gently w
ipe it w

ith a soft dry cloth. 
If still not com

pletely clear, m
oisten cloth w

ith one of the follow
ing solvents: 

--Isopropyl alcohol 
--Ethyl alcohol 
Solvents other than those m

entioned above m
ay dam

age the polarizer. 
Especially, do not use the follow

ing: 
--W

ater 
--K

etone 
--A

rom
atic solvents 

6) D
o not attem

pt to disassem
ble or process the LC

D
 m

odule. 
 2. A

ssem
bling Precautions 

1) 
W

hen m
ounting the LC

D
 m

odule m
ake sure that it is free of tw

isting, w
arping, and distortion. 

D
istortion has great influence upon display quality. A

lso, use an adequately stiff outer case. 
2) 

Please handle the LC
D

 m
odule by its side. 

3) 
N

C
 term

inal should be open. D
o not connect anything. 

4) 
If the logic circuit pow

er is O
FF, do not apply the input signals. 

5) 
To prevent destruction of the elem

ents by static electricity, be careful to m
aintain an optim

um
 w

ork 
environm

ent. 
·B

e sure to ground the body w
hen handling the LC

D
 m

odule. 
·Tools required for assem

bly, such as soldering irons, m
ust be properly grounded. 

·To reduce the am
ount of static electricity generated, do not conduct assem

bly and other w
ork under 

dry conditions. 
·The LC

D
 m

odule is coated w
ith a film

 to protect the display surface. Exercise care w
hen peeling 

off this protective film
 since static electricity m

ay be generated. 
6) 

B
e careful handling the glass panel because it has a very sharp edge. 
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3. Storage Precautions 
1) 

W
hen storing the LC

D
 m

odule, avoid exposure to direct sunlight, to the light of fluorescent lam
ps, 

to high tem
perature or to high hum

idity. W
henever possible, LC

D
 m

odules should be stored in the 
sam

e packaging they w
ere shipped in. 

2) 
Exercise care to m

inim
ize corrosion of the electrodes. C

orrosion of the electrodes is accelerated by 
w

ater droplets or by current flow
 in a high-hum

idity environm
ent. 

4. D
esign Precautions 

1) 
The absolute m

axim
um

 ratings represent the rated value beyond w
hich LC

D
 m

odule can not 
exceed. W

hen the LC
D

 m
odules are used in excess of this rated value, their operation 

characteristics m
ay be adversely affected. 

2) 
To prevent the occurrence of erroneous operation caused by noise, attention m

ust be paid to satisfy 
V

IL , V
IH  specification values including taking the precaution of using signal cables that are short. 

3) 
The LC

D
 exhibits tem

perature dependency characteristics. Since recognition of the display 
becom

es difficult w
hen the LC

D
 is used outside its designated operating tem

perature range, be sure 
to use the LC

D
 w

ithin this range. A
lso keep in m

ind that the LC
D

 driving voltage levels necessary 
for clear displays w

ill vary according to tem
perature. 

4) 
W

e recom
m

ended that pow
er supply lines (V

D
D

) have over-current protection line. (Fuse etc. 
R

ecom
m

end V
alue:0.5A

) 
5) 

Sufficiently reduce electrical noise from
 peripheral devices. 

6) 
To cope w

ith EM
I, take m

easures basically on outputting side. 
7) 

A
ssem

ble LC
D

 m
odule tightly w

ith the application case or PC
B

.  

  5. O
ther considerations 

1) 
Liquid crystal solidifies under low

 tem
perature (below

 the storage tem
perature range) leading to 

defective orientation or the generation of air bubbles (black or w
hite). A

ir bubbles m
ay also be 

generated if the LC
D

 m
odule is subjected to a strong shock at a low

 tem
perature. 

2) 
If the LC

D
 m

odules have been operating for a long tim
e show

ing the sam
e display patterns, the 

display patterns m
ay rem

ain on the screen as ghost im
ages and a slight contrast irregularity m

ay 
also appear. A

 norm
al operating status can be regained by suspending use for som

e tim
e. It should 

be noted that this phenom
enon does not adversely affect perform

ance reliability. 
3) 

To m
inim

ize the perform
ance degradation of the LC

D
 m

odule’s resulting from
 destruction caused 

by static electricity, etc., exercise care to avoid touching the LC
D

’s electrical connections. 
4) 

LC
D

 voltage adjustm
ent m

ay be necessary to obtain the best contrast on each LC
D

. 
5) 

Precaution for disposal of LC
D

 m
odule. W

hen disposal of LC
D

 m
odule, ask specialization 

com
pany of industrial w

aste w
hich is perm

itted by the governm
ent. W

hen burn up LC
D

 
m

odule, obey the law
 of environm

ental hygienic. 
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