
.

REPAHED  BY: DATE I

- ‘HARP
LCD GROUP

SHARP CORPORATION

SPECIFICATION

SPEC ~0. LC91X08A
FILE NO.

ISSUE (JAN. 101992
PAGE 19 Pages

‘ DEVICE SPECIFICATION FOR

Passive Matrix LCD Unit

(320 x 240 dots)

MODEL No.

LM32008F

Cl CUSTOMER’ S

DATE

APP”ROVAL

BY
PRESENTED
BY/4. dti. L

,
H. Vatanabe
Department General  Hanager
Engineering Department 1
Duty Development Center
LCD Group
SHARP CORPORATION



A

b
‘ MODEL NQ

L M 3 2 0 0 8 F
K ~RST  I S S U E

~- OF REVISION
oct.14. i991

I DENT. DATA No.

LC91X 08A

REF. PAGE REVISED CHECK
DATE PARAGRAPH M

SUMMARY &
DRAWING Na APPROVAL

JAN, IO PAGE 4 A1 5 - 1  A m e n d m e n t
7292 , flilhb:k~

I



. .

LC91X08A
MODEL No. PA~E

LM32-008F 1

1 .  A p p l i c a t i o n

T h i s  d a t a  s h e e t  i s  t o  i n t r o d u c e  t h e  s p e c i f i c a t i o n  o f

LH32008F,Passive Matr ix ”type.  LCD Unit .

( 3 2 0  X  2 4 0  d o t , FSTN, R e f l e c t i v e ,  p o s i t i v e  t y p e  )

2 .  C o n s t r u c t i o n  a n d  O u t l i n e

C o n s t r u c t i o n  : 3 2 0  X  2 4 0  f u l l  d o t  g r a p h i c  d i s p l a y  u n i t

O u t l i n e : See Fig. 8 .

C o n n e c t i o n : See Fig. 8 and Table. 5 .

T h e r e  s h a l l  b e  n o  s c r a t c h e s ,  stains,chips ,distortions a n d

o t h e r  e x t e r n a l  d r a w b a c k s  t h a t  m a y  a f f e c t  t h e  d i s p l a y

f u n c t i o n .

R e j e c t i o n  c r i t e r i a  s h a l l  b e  n o t e d  i n  I n s p e c t i o n  S t a n d a r d

S - U - 0 1 2 - 0 1  .
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3. Mechanical Specifications

Table 1
,

Parameter Specifications Unit ‘
,

1 Outline dimensions 134(W) X96(H) X6.5MAX(D) Notel \ mm iI
Effective viewing area 1OO(W) X76(H) pm

I
.Display format 320(W) X240(H) full dot

Dot size 0.28(W) X0.28(H) mm

Dot spacing 0 . 0 2 mm
I

Dot color Black Note2 I -

Background color White Note2 ‘ - ”

Weight approx. 105 g

Notel : Excluded the mounting tab. (See Fig.8)

Note2 : Due to the characteristics of the LC Haterial,the

colors vary with environmental temperature.

4. Absolute Maximum Ratings

4-1. Electrical Absolute tlaximum  Ratings

Table 2

Parameter Symbol Min Max Unit Remark

Supply voltage (Logic) VOD-VSS o 6.0 v

Supply voltage (LCD Drive) VOD-VEE o 3 0 . 0 v Ta=25~

Input voltage v,~ o VDD v
I
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4 - 2 .  E n v i r o n m e n t a l  C o n d i t i o n

Tab le  3

I t em Tstg Topr Remark

UIN MAX. HIN. MAX.

A m b i e n t  t e m p e r a t u r e -25”c +60”c o “c +45°c’

Humid i ty I Note 1 I Note 1 I N o  c o n d e n s a t i o n I
V i b r a t i o n Note 2 Note 2 3  d i r e c t i o n s  ( X / Y / Z )

Shock ‘Note 3 Note 3 6  d i r e c t i o n s

(*x/*Y/*z)

,

Note 1)

Note 2)

Note 3)

T a  < 40”C.. .. ..95% RH Max

Ta  >  40°C .- .. . -  A b s o l u t e  h u m i d i t y  s h a l l  b e  l e s s  t h a n

95% RH

F r e q u e n c y  :

V i b r a t i o n  w .

I n t e r v a l  :

Ta = 40°c /

10 - 5 5 H z

d t h  : 1.5mm

OHZ - 5 5 H z  -

(1 rein)

2  h o u r s  f o r  e a c h  d i r e c t i o n

A c c e r e l a t i o n  :  50C

OHZ

of X / Y / Z  ( 6  h o u r s  a s  t o t s  )

P u l s e  w i d t h  :  llms

3  t i m e s  f o r  e a c h  d i r e c t i o n  o f  kXJiY/iZ.



.

LC91X08A
MODEL No.

LM.32008F

5. E l e c t r i c a l  S p e c i f i c a t i o n s

5 - 1 . E l e c t r i c a l  characterist

PAGE

4

Cs

Tab le  4

Ta.25°C,VDD=5V* 5%

Qarameter Symbol C o n d i t i o n s Min. Typ . Max. U n i t

S u p p l y  voltage(Logic) v~o-v~~ 4 . 7 5 5 . 0 5 . 2 5 v

5upply voltage(LCD  d r i v e v~~-vss VDD=5V  ( N o t e  1 ) - 2 1 . 0 - 2 0 . 0 - 1 9 . 0 v

I n p u t  s i g n a l  v o l t a g e V*N “H’’level 0.8VOD – VDD v

“L’’level o — o.2vtlo v

I n p u t  l e a k a g e  c u r r e n t IIL “H’’level — — 20 PA

“L’’level - 2 0 – – PA

S u p p l y  c u r r e n t  ( L o g i c ) Ion VDD=5V,VEE=-20V – 8 12 mA

S u p p l y  current(LCD) IEE VR=100k~~ — 5 . 5 8 mA

Power consumption (LCD) Pd F=80Hz  ( N o t e  2 ) – 150” 220- mU

( N o t e  1 )

( N o t e  2 )

T h e  v i e w i n g  angle (d)where o b t a i n s  t h e  m a x i m u m  c o n t r a s t  c a n

b e  s e t  b y  a d j u s t i n g  v a r i a b l e  r e s i s t o r  b e t w e e n  VRI a n d  V R 2 .

R e f e r  t o  F i g . 4  f o r  t h e  d e f i n i t i o n  o f  ~ .

D i s p l a y  h i g h  f r e q u e n c y  p a t t e r n .

L C D u n i t
VDD(+5V) v

v Ss(ov)

4)VR1

Z()()ko ,vR

V R 2
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5 - 2 .  I n t e r f a c e  s i g n a l s

Tab le  5

CN1
r

Pin No. Symbols D e s c r i p t i o n Leve l

1 s S c a n  s t a r t - u p  s i g n a l “ H “
. 2 CP1 I n p u t  d a t a  l a t c h  s i g n a l H-L

3 CP2 D a t a  i n p u t  c l o c k  s i g n a l H-L
4 V D D P o w e r  s u p p l y  f o r  l o g i c  a n d  L C D  (+5V) —

5 Vss Ground  p o t e n t i a l  ( O V ) —

6 VEE P o w e r  s u p p l y  f o r  L C D  (-20V) —

7 DO

8 D1 D i s p l a y  d a t a  s i g n a l H(ON) ,L(OFF)

9 D2

10 D3

11 VR 1 LCD-”Cori”tras t - A d j u s t ( A ) —

12 VR2 LCD-Contr-ast-  Ad jus t (B)” —

U s e d  C o n n e c t o r  : 5 2 1 0 3 - 1 2 1 7  [Holex]

S u i t a b l e  C a b l e  : l.Omm p i t h 12pins  F.F.C.

.

b
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COLUMN
\Ow 1 (ir)l ? dot 3 dot

1 dot
2 dot
3 dot

120(tot
121dot

240dot

.,.

32Qdot

‘B120 “ 1
121 * 1

I
I
I

I
I

I
I
I

I
I
I
I
1

G120 “320
121 ● 320

I
I

I

I

I

I

I

I
I
I
I

I

b.--_ --_--------. -------------------------------'
Note: I ● 2means  1st row 2nd column dot.

Fig 1 .  D o t  C h a r t  o f  D i s p l a y  A r e a

.
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Reduced

d a t a line’s
transfe d a t a 4 k-i

s
t r a n s f e r t r a n s f e r

CP1 x 24o pulses

, VII[=0,8VDD

Fix. 3 I n t e r f a c e  ‘1’iming Chart VI L= O.2VDD
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Table.6 I n t e r f a c e  timinz ratinQs

R a t i n g

MIN. T Y P . MAX.

12.5 1 4 . 3

250

I t em Symbol U n i t

ms

ns

ns

ns

F r a m e  c y c l e T FRM

C P 2  c l o c k  c y c l e T CP2

100 I,,H,, level clock w i d t h t  CWH

100 I“L” level  c lock  w id th

“ H ”  l e v e l  l a t c h  c l o c k  w i d t h

D a t a  s e t  u p  t i m e

t CWL

t LWH

t Su

.

100 I I .ns

80

80

0

0

50

ns

D a t a  h o l d  t i m e tH ns

nsCP2 ! c l ock  a l l owance  t ime  f rom CP1  I t  S12

CP1 I c l o c k  a l l o w a n c e  t i m e  f r o m  C P 2  ~ t S21 IIS

C l o c k  r i s e / f a l l  t i m e tr,tf ns
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6 .  U n i t  D r i v i n g Method

6 . 1 C i r c u i t  C o n f i g u r a t i o n

F i g . 7 s h o w s  t h e  b l o c k  d i a g r a m  o f  t h e  U n i t ’ s  c i r c u i t r y .

6 . 2  D i s p l a y  F a c e  C o n f i g u r a t i o n

.+ T h e  d i s p l a y  f a c e  e l e c t r i c a l l y  c o n s i s t s  o f  s i g n a l d i s p l a y
s e g m e n t  o f  3 2 0  X  2 4 0  d o t s .

6 . 3  I n p u t  D a t a  a n d  C o n t r o l  S i g n a l

T h e  L C D  d r i v e r  i s  8 0  b i t s  L S I , c o n s i s t i n g  o f  s h i f t  r e g i s t e r s ,
l a t c h  c i r c u i t s  a n d  L C D  d r i v e r  c i r c u i t s .

D i s p l a y  d a t a  w h i c h  a r e  e x t e r n a l l y  d i v i d e d  i n t o  d a t a  f o r  e a c h  r o w
( 3 2 0  d o t s )  w i l l  b e  s e q u e n t i a l l y  t r a n s f e r r e d  i n  t h e  f o r m  o f  4 - b i t
p a r a l l e l  d a t a  t h r o u g h  s h i f t  r e g i s t e r s  b y  C l o c k  S i g n a l  C P 2  f r o m  t h e
l e f t  t o p  o f  t h e  d i s p l a y  f a c e .

W h e n  d a t a  o f  o n e  r o w  ( 3 2 0  d o t s )  h a v e  b e e n  i n p u t t e d ,  t h e n  l a t c h e d
i n  t h e  f o r m  o f  p a r a l l e l  d a t a  f o r  3 2 0  l i n e s  o f  s i g n a l  e l e c t r o d e s
b y  L a t c h  S i g n a l  C P I . T h e n  t h e  c o r r e s p o n d i n g  d r i v e  s i g n a l  w i l l  b e
t r a n s m i t t e d  t o  t h e  3 2 0  l i n e s  o f  c o l u m n  e l e c t r o d e s  o f  t h e  L C D  p a n e l
b y  t h e  L C D  d r i v e  c i r c u i t s .

A t  t h i s  t i m e , s c a n  s t a r t - u p  s i g n a l  S h a s  b e e n  t r a n s f e r r e d  f r o m
t h e  s c a n  s i g n a l  d r i v e r  t o  t h e  1st r o w  o f  s c a n  e l e c t r o d e s ,  a n d  t h e
c o n t e n t s  o f  t h e  d a t a  s i g n a l s  a r e  d i s p l a y e d  o n  t h e  Ist r o w s  o f  t h e
d i s p l a y  f a c e  a c c o r d i n g  t o  t h e  c o m b i n a t i o n s  o f  v o l t a g e s  a p p l i e d  t o  ,
t h e  s c a n  a n d  s i g n a l  e l e c t r o d e s  o f  t h e  L C D .
W h i l e  t h e  1st r o w s  o f  d a t a  a r e  b e i n g  d i s p l a y e d ,  t h e  2 n d  r o w s  o f
d a t a  a r e  e n t e r e d . W h e n  3 2 0  d o t s  o f  d a t a  h a v e  b e e n  t r a n s f e r r e d  t h e n
l a t c h e d  o n  t h e  f a l l i n g  e d g e  o f  C P I  c l o c k , t h e  d i s p l a y  f a c e  p r o c e e d s
t o  t h e  2 n d  r o w s  o f  d i s p l a y .

S u c h  d a t a  i n p u t  w i l l  b e  r e p e a t e d  u p  t o  t h e  2 4 0 t h  r o w  o f  e a c h
d i s p l a y  segment,from  u p p e r  t o  l o w e r  r o w s , t o  c o m p l e t e  o n e  f r a m e  o f
d i s p l a y  b y  t i m e  s h a r i n g  m e t h o d . T h e n  d a t a  i n p u t  p r o c e e d s  t o  t h e
n e x t  d i s p l a y  f a c e .

S c a n  s t a r t - u p  S i g n a l  S  g e n e r a t e s  s c a n  s i g n a l  t o  d r i v e  h o r i z o n t a l
e l e c t r o d e s .

T h e  u n i t  s h a l l  b e  d r i v e n  a t  t h e  s p e e d  o f  70z80Hz/frame  t o  a v o i d
f l i c k e r i n g .

S i n c e  D C  v o l t a g e , i f  a p p l i e d  t o  L C D  p a n e l , c a u s e s  c h e m i c a l  r e a c t i o n
w h i c h  w i l l  d e t e r i o r a t e  L C D  p a n e l , d r i v e  w a v e f o r m  shall b e  i n v e r t e d
t o  p r e v e n t  t h e  g e n e r a t i o n  o f  s u c h  D C  voltage.And  t o  p r e v e n t  s u c h
p r o b l e m ,  A C  w a v e f o r m  c i r c u i t  genelated b y  c o u n t i n g  CPI(H g e n e r a t o r )
i s  built i n  t h i s  c i r c u i t .
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B e c a u s e  o f  t h e  c h a r a c t e r i s t i c s  o f  t h e  CMOS d r i v e r  LSI,the p o w e r

c o n s u m p t i o n  o f  t h e  u n i t  g o e s u p  a s  t h e  o p e r a t i n g  f r e q u e n c y  C P 2

i n c r e a s e s . T h u s  t h e  d r i v e r  L S I  a p p l i e s  t h e  s y s t e m  o f  t r a n s f e r -

r i n g  4 - b i t  palallel d a t a  t h r o u g h  t h e  4  l i n e s  o f  s h i f t  r e s i s t o r s

t o  r e d u c e  t h e  d a t a  t r a n s f e r  s p e e d  C P 2 .  T h a n k s  t o  t h e  LSI,the

power  c o n s u m p t i o n  o f  t h e  u n i t  w i l l  b e  m i n i m i z e d .

I n  t h i s  c i r c u i t  c o n f i g u r a t i o n , 4 - b i t  d i s p l a y  d a t a  s h a l l  b e

t h e r e f o r e  i n p u t t e d  t o  d a t a  i n p u t  p i n s  of”DO-D3.

F u r t h e r m o r e  t h e  L C D  u n i t  a d o p t s  b u s  l i n e  s y s t e m  f o r  d a t a  i n p u t  t o

m i n i m i z e  t h e  power c o n s u m p t i o n . I n  t h i s  s y s t e m  d a t a  i n p u t  t e r m i n a l

o f  e a c h  d r i v e r  L S I  i s  a c t i v a t e d  o n l y  w h e n  r e l e v a n t  d a t a  i n p u t  i s

f e d .

D a t a  i n p u t  f o r  c o l u m n  e l e c t r o d e s  o f  b o t h  t h e  u p p e r  a n d  t h e  l o w e r

d i s p l a y  s e g m e n t  a n d  “ c h i p  s e l e c t  o f  d r i v e r  L S I  a r e  m a d e  a s  f o l l o w s :

T h e  d r i v e r  LSI, a t  t h e  l e f t  e n d  o f  t h e  d i s p l a y  f a c e  i s  f i r s t  selec-

ted,and t h e  a d j a c e n t  d r i v e r  L S I  o f  t h e  r i g h t  s i d e  i s  s e l e c t e d  w h e n

8 0  d o t s  d a t a ( 2 0 C P 2 )  i s  f e d . T h i s  p r o c e s s  i s  s e q u e n t i a l l y  c o n t i n u e d

u n t i l  d a t a  i s  fedto t h e  d r i v e r  L S I  a t  t h e  r i g h t  e n d  o f  t h e  d i s p l a y

f a c e .

T h i s  p r o c e s s  i s  s i m u l t a n e o u s l y  f o l l o w e d  a t  t h e  c o l u m n  d r i v e r  LSI’S

o f  b o t h  t h e  u p p e r  a n d  t h e ”  l o w e r  d i s p l a y  s e g m e n t s .  T h u s  d a t a  i n p u t

t h r o u g h  4 – b i t  b u s  l i n e  s e q u e n t i a l l y  f r o m  t h e  l e f t  e n d  o f  t h e  d i s -

p l a y  f a c e .

S i n c e  t h i s  g r a p h i c  d i s p l a y  u n i t  c o n t a i n s  n o  reflesh RAH,it r e q u i r e s

d a t a  a n d  t i m i n g  p u l s e  i n p u t s  e v e n  f o r  s t a t i c  d i s p l a y .

“ T h e  t i m i n g  c h a r t  o f  i n p u t  s i g n a l s  a r e  s h o w n  i n  F i g .  3 .

,

.
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7.Optical  C h a r a c t e r i s t i c s

( T a b l e  7  s h o w s  t h e  o p t i c a l  c h a r a c t e r i s t i c s  w h e n  t h e  v i e w i n g  a n g l e

o b t a i n i n g  t h e  m a x i m u m  c o n t r a s t  (/) i s  ad jus t ed  t o  O  d e g r e e s . )

P a r a m e t e r

-.
V i e w i n g  a n g l e  r a n g e

C o n t r a s t  r a t i o

R e s p o n s e  s p e e d

Tab le  7 VDD=5V, Ta=25~

Symbol C o n d i t i o n Min. Typ . Max. U n i t Remark

81-82 +=180° C022.O 45 – – d g r . Note 1

f ? , 8,<82 C022.O “ – -20 d g r . Note 1

82 20 – – d g r . Note 1

02-81 + =135° C022.O 45 – – d g r . N o t e  1

e , 225° C022.O – – -20 d g r . N o t e  1

8, 8,(6, 20 – – d g r . Note 1

co 0=0°,+=1800 3 . 5 6 . 0 – Note 2

Tr 8=0°,$=1800 – 200 300 ms Note 3

Td 8=0°, ~=1800 – 300 400 ms Note 3

N o t e  1 )  T h e  v i e w i n g  a n g l e  r a n g e  m a y  b e  d e f i n e d  a s  s h o w n  b e l o w .

w’, “0”)
w i t h i n  t h e  r a n g e  o v e r  w h i c h

+=180° t h e  d i s p l a y e d  c h a r a c t e r  c a n

\ \ /Y

+ =270°

r e a d .

+ =0° /
\ viewing  direct

F i g .  4 D e f i n i t i o n  o f  V i e w i n g Angle

N o t e  2 )  C o n t r a s t  r a t i o  m a y  b e  d e f i n e d  a s  f o l l o w s :

C o n t r a s t  r a t i o  i s  c a l c u l a t e d  b y  u s i n g  t h e
w h e n  t h e  w a v e f o r m  v o l t a g e  (Fig.6)  is appl.

c h a r a c t e r i s t i c s  t e s t  m e t h o d  (Fig.’5)-.

on

f o l l o w i n g  f o r m u l a

e d  i n  o p t i c a l

f a l l

P h o t o - d e t e c t o r  o u t p u t  v o l t a g e  w i t h
n o n - s e l e c t  w a v e f o r m  b e i n g  a p p l i e d

C o n t r a s t  r a t i o  =
P h o t o - d e t e c t o r  output v o l t a g e  w i t h
s e l e c t  w a v e f o r m  b e i n g  applied
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Note 3)

Note 4)

. .

.

The response characteristics of photo-detector output are
measured as shown in Fig. 6, assuming that input signals
are applied so as to select and deselect the dots to be
measured, in the optical characteristics test method
shown in Fig. 5 .

Table 7 shows the optical characteristics detected when the
LCD applied voltage waveforms are in the highest frequency *.

* The most critical condition for the characteristics .
of LCD.

Normal
line

1/
Light source I

LPhoto-detector

(Included a viewing

/
tivity modulator)

-\
\

ei)-e=30°

‘\\
Polarizer

//////

b“’~1’’””

t

\-
LCD Panel

I
/

I

L/

Reflector

sensi-

Fig. 5 optical  Characteristics Test Method

.
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[ Drive waveform ]

I. .

t —
i

Non-select
1 Select waveform .—,waveform

Photo-
detector
output

[

Response
waveform 1

100% 10%
-—i_

.

1/240 Duty

Non–select
b waveform —

I

+

T~

Tr : Rise time
Td : Decay time

Fig.6 Definition of Response Time

I

;

.
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8. Precautions

8.1 Angle when installing the unit
This unit’s viewing angle is illustrated in Fig.9.

61 <viewing range <f3z (0, <O* ,6z 20” )

(For the specific values of 61, ez, refer to the Table .)

Please consider the optimum viewing conditions according to the
purpose when installing the unit.

I
I

\ Viewing
direction

.

Fig.9  Dot matrix LCD viewing angle

8.2 Handling cautions

This unit is installed using mounting tabs at the four corners
of PCB or bezel.
When installing the unit, pay attention and handle carefully not
to allow any undue stress such as twist or bend.
A transparent acrylic resin board or other type of protective
panel should be attached to the front of the unit to protect the
polarizer., LCD cells, etc.

I
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8 . 3  N o t e s  o n  a t t a c h m e n t

( 1 ) S i n c e t h e f r o n t p o l a r i z e r  i s easily dameged,please p a y

a t t e n t i o n  n o t  t o  s c r a t c h  o n  i t s  f a c e .

( 2 ) I f  t h e  s u r f a c e  o f  t h e  L C D  c e l l s  n e e d s  t o  b e  cleaned,wipe

i t s s w i f t l y  i t h  c o t t o n  o r  o t h e r  s o f t  cloth- I f  s t i l l  n o t

c o m p l e t e l y  clear,blow o n  i t  a n d  w i p e .

( 3 ) W a t e r  droplets,etc. m u s t  b e  w i p e d  o f f  i m m e d i a t e l y  s i n c e  t h e y

may c a u s e  c o l o r  changes,staining, e t c . i f  r e m a i n e d  f o r  a  l o n g

t i m e .

( 4 ) S i n c e  L C D  i s  m a d e  o f  g l a s s  p l a t e s , d r o p p i n g  t h e  u n i t  o r  b a n g i n g

i t  a g a i n s t  h a r d  o b j e c t s  m a y  c a u s e c r a c k i n g  o r  f r a g m e n t a t i o n .

( 5 ) CMOS L S I S  a r e  e q u i p p e d  i n t h i s  unit,so c a r e  m u s t  b e  t a k e n  t o

a v o i d t h e  electro s t a t i c charge,by e a r t h i n g  h u m a n  body,etc.

T a k e t h e  f o l l o w i n g measures,to p r o t e c t t h e u n i t f r o m t h e

e l e c t r i c d i s c h a r g e v i a m o u n t i n g t a b s  f r o m  t h e  m a i n  syst”em

e l e c t r i f i e d  w i t h  s t a t i c  e l e c t r i c i t y .

( 1 )  E a r t h  t h e  m e t a l l i c  c a s e  o f  t h e  m a i n  s y s t e m  ( c o n t a c t

o f  t h e  u n i t  a n d  m a i n  s y s t e m ) .

( 2 )  I n s u l a t e  t h e  u n i t  a n d  m a i n  s y s t e m  b y  a t t a c h i n g

i n s u l a t i n g  w a s h e r s  m a d e  o f  bakelite o r  nylon,et{

8 . 4  N o t e s  o n  o p e r a t i o n
( 1 ) T h e  u n i t  s h o u l d  b e  d r i v e n  a c c o r d i n g  t o  t h e  s p e c i f i e d

t o  a v o i d  m a l f u n c t i o n  o f  p e r m a n e n t  d a m a g e .  D C  v o l t a g e
l e a d s  t o  r a p i d  d e t e r i o r a t i o n  o f  LC ,  s o  e n s u r e  t h a t

i s  a l t e r n a t i n g  w a v e f o r m  b y  c o n t i n u o u s  a p p l i c a t i o n  o f

s i g n a l  CP1.
(2) Prease refer  to  Fig.10 P o w e r  O N / O F F  s e q u e n c e .

8 . 5  O t h e r s

r a t i n g s

d r i v e

h e  d r i v e

t h e

(1)

(2j

( 3 )

( 4 )

A v o i d  t o  e x p o s e  t h e  u n i t  t o  t h e  d i r e c t  s u n - l i g h t , s t r o n g  u l t r a
- v i o l e t  light.,etc. f.o.r a .  l o n g  t i m e .
I f  s t o r e d  a t  t e m p e r a t u r e s  b e l o w  s p e c i f i e d  s t o r a g e  t e m p e r a t u r e ,

t h e  LC m a y  fleeze a n d  b e  d e t e r i o r a t e d . I f  s t o r a g e  t e m p e r a t u r e

e x c e e d  t h e  s p e c i f i e d  rating,the m o l e c u l a r  o r i e n t a t i o n  o f  t h e

LC m a y  c h a r g e  t o  t h a t  o f  a  liquid,and  t h e y  m a y  not r e v e r t  t o

t h e i r  o r i g i n a l  s t a t e . A s  f a r  a s  p o s s i b l e  a l w a y s  s t o r e  at

n o r m a l  r o o m  t e m p e r a t u r e .

I f  t h e  L C D  p a n e l  i s  r e m o v e d  f r o m  t h e  L C D  unit,it m a y  c a u s e  t h e

p o o r  c o n t a c t . S o  p l e a s e  a v o i d  t o  d i s m a n t l e  t h e  u n i t . .

Do’nt u s e  a n y  m a t e r i a l s  w h i c h  e m i t f o l l o w i n g  g a s  f r o m  e p o x y

,

r e s i n  (amines h a r d e n e r )  a n d  s i l i c o n  a d h e s i v e  a g e n t  (dealcohol
o r  deoxym)  t o  p r e v e n t  c h a n g e  p o l a r i z e r  c o l o r  o w i n g  t o  g a s .
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