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I

I .  G E N E R A L  S P E C I  C A T  I O N S

2 .  A I ] S O I - U T E  M A X I M U M  I T A T ] N G S

N o t e ( r ) :  O n e  m i n u t e  m a x .

N o t e ( ? ) :  l e t  b u l b  t e m p e r a t u r e  s h o u l dbe 29'C max. ,  and no condensat ion of sater.

ffi
a t  i

60%

4 0 %

. ,  a \  o /
L V / O

T

)s

1)

'=

T

w*.w
S t o r a g e

O p e  r o n

- z u 1 0

D r v

? r \ 3 0 4 0  5 0  6 0  7 0  B O

B u  l b  ' l ' e n r p .  t C ]

I tem Con ten ts

D i s p l a y  C o n t e n t s  I p i x e l s ] 240( l | )  x  128 (H)

D i m e n s i o n a l  0 u t l  i n e  I m m ] l ? 0 .  0 ( 1 r )  x  1 0 3 . 0 ( l l )  x  1 4 . 0  m a x ( D )

Disp iay  mode T r a n s m i s s i v e  T y p c  ( V i e r i n g  D i r e c t i o n  6 o ' c l o c k :  4 !  = Q ')

Su r f  ac,e Treatmen t Än l i  g la re  r r i th  hard  coa l  on  LCD sur face B /vt/
Ci  rcu i  Ls X - D r i v c r ,  Y - D r i v c r ,  P o r e r  s u p p l y  c i r c u t

LCD Cont ro l le r (1 '6963C) ,  RAi l (8k  by tes)
t
L

I  n terfacc CE, 
-Yfi, -fi,'D, 

C/D.-IINET, Data(Do -D' )

I tem Symbo I
Abso lu te  l lax imum l ta t ings

Uni t
m l n max

Supp ly  Vo l tage
V o p 0 7 , 0

V
V u o - V r t 0 24.0

F L  D r i v i n g  V o l t a g e  ( ' ) V t  t I 500 Vrms

Input  Yo l  tage V , n v D D + 0 . 3 V

FL Dr iv ing  Frequency r F L 20 80 kllz

FL Input  Cur ren t l r t l 0 mArms

Storagc Tcnperature (?) Ts tg -ztJ 60 'c
Opera t ing  Tempera lu re  (2 ) Top 0 50

I lumi  d i  t y  (  3 ) l 0 90 xRn

l -



I  tem Symbol C o n d i t i o n s
S p e c i f i c a t i o n s

Uni  t
m i n typ tnax

Supp ly  Yo l tage
Y o o 4 . 7 5 5 . 0 5 .  25

V
V p e - V e e r8 .  5 19 .  5 20.  5

FL Dr iv ing  Yo l tage V r  t 300 , 350 V rms

FL lnput  Cur ren t  ( ' )
I r t 4 . 0 q n 7 . 0 mArms

FL Dr iv ing  f requency €r r L 30 J J k H z

FL Star t ing  Vo l tage ( i )
V t  t  t Ta= 0"C 900 V rms

Inpu t  Yo l tage
V , u

l / o o = 5 . 0  V
2 . 8 5 . 0

V
Y ' t 0 0 . 8

0utpu t  Vo l tage
V o "

T o o = 5 .  0  V
4 . 7 5 . 0

V
V r u 0 0 . 3

Curren t  consumpt ion

(Typical  case)

] o o 9 . 0 r3 .  5
m A

-  l e e 2 . 0 3 . 0

Curren t  consumpt ion

( l laximum case)

I o o 12,. a 1 8 . 0
m A

I t t 2 . 5 4 . 0

I

3 .  E L E C T R I C A L  S P E C  l F  I  C A T I O N S  ( C o n d i t i o n s :  T a = 2 5 " C )

N o t e ( 3 ) ; L i f e  t i m e  o f  b a c k i i g h t  w i l l  c h a n g e  a c c o r d i n g  t o  t h e  l ; L  i n p u t  c u r r e n t '
( i ) : F L  S t a r t i n g  V o l t a g e  s h o u l d  b e  1 3 0 0  V , - o  m i n . .
(s ) .FL  Dr iv ing  Frequency  shou ld  be  dec ided in  o rder  to  p revent  f l i cker ing  u i th  the

frame frequency of LCD.

Pover Suoplv for Contrast Control

Cont ras t  con t ro l  poyer  supp ly  Yr r  sha l l  be  var iab le  fo r  con t ras t  and v iev ing  ang le

cont ro l ,  and fo r  tempera ture  compensat ion .  Recommended Vee( typ ica l  va lue)  i s  as

fo l lo rs  a t  each tempera ture .

Tempe ra tu re( 'C ) v e e ( v )  ( t y p )

0 16 .  0
/ . J t 4 .  5
f,u - 12. 6

- 2 -
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4 .  f u I E C H A N  I  C A L  S P E C  I  F  I  C A T  I O N S

5 .  O P T I C A L  S P E C  I  I I  I  C A T i O N S ( 6 )
( T a = 2 5 " C ,  Y o p = 5 . 0  Y .  Y g s : A t  t h e  v o l t a g e  f o r  K x ^ x  b e t w e e n  - 1 3 . 5 V  t o  - 1 5 . 5 y -  )

I tem S p e c i f i c a t i o n s U n i  t No te

Disp lay  Conten ts 2 4 0 ( t )  x  1 2 8 ( l l ) Ref.  page ?

P i x e 1  P i L c h 0 .  5 0 ( [ )  x  0 .  5 0 ( l l ) mm Ref. page ?

P i x e l  S i z e 0.47( r ' )  x  0 .  470r ) mm Ref. page ?

Dimens iona l  0u t l ine 1 7 0 . 0 ( l Y ) x  1 0 3 . 0 ( l l ) x  1 4 . 0  m a x ( D ) ln0l Ref. page 6

Y i e r i n g  A r e a I  26 .  0 (H)  x  70 .  0 ( l l ) nn Ref.  page 6

Äct ive  Area l  19 .9? (Y)  x  63 .  g? f l r ) mm Ref. page 6

lle igh t 245  ( t yp ) ts

I tem Symbol Cond i t i ons
Spec i  f i ca t ions

U n i  t
lnrn tvp max

Yier  j .ng  Ang le  ( ' ) 0 u d = 0 " . | ( > 2 . 0 40 deg .

0 n d  = 1 8 0 "  ,  K > 2 . 0

l l ax inum Cont ras t  R: r t io  ( r ) K d  = 0 " ,  d  = 0 ' 8 . 0 20.  0

Response  t ime  (e ) T 1

ö = 0 " , 0 = 0 "
200 3 5 0

ms
c d 200 350

Luminance  ( r  o )  ( r  r ) L ö = 0 ' , 0 = 0 '
I r r- =5. ()mA rms

c n 60 c d / n 2

- 3 -



I
r l

N o t e  ( o ) : D e f i n i t i o n  o f  d ,
P c r P c n d l c u l a r

0 n  a n d  0 u

L l  n a

N o t e ( r )  : D e f i n i t i o n  o f  C o n t r a s l  R a t i o

Se lec ted L z
K -  -

L l

l lon-selec tcr l
Are a

^rca

o ,
-  l L- l
- l
- l
' - l
E l

:  I L

D r i v e  V o l  t a 0 e

Ll  :Luminance of  Non-seiected Area
1,2 :Luminance of  Selected t \ rea

N o t e  ( ' )  : D e f i n i t i o n  o f  V i e w i n g
Con t ras t  ra t i o  I a rge r  Lhan
ob [a ined  by  a r l j usL ing  the

I t
l\

o t t

V t  e w l  n g  A n g  I

N o t e ( ' ) : D c f i n i t i o n  o f
OFF L imc.

3 a
- l
- l
- l
' - l
= l
= l

.OFF'

Turn 0N t ime and Turn

l -he dark room. And luminance
and  ad jus ted  to  bes t  con t ras t .

Ä n g l e
1 . 3  c a n  b e

Y s g  V a l u e .

o

G

€ 1 1

e
o

O u

c  O  { ö - o ' )

N o t e ( ' o )  : l , u m i n a n c e  o f  t h e  L C D  s u r f a c c  i s  m e a s t r r e d

is measured a f  ter 20 m inrr  Les f  or l r l ,  tu rn

i n
on ,

N o t e  ( r ' )  : L u m i n a n c e  i s  m e a s u r e d  b y  u s i n g  r e c o m m e n d e d  [ t L  i n v e r t e r  C X A - H l 0 L ( T D K )

/

r f  : l  l f  l
-l-'tr-=il

s i r n a l

[d
' 0 N '  s  i c n a  I

t d

u t r l .  3 l  g n a  I

- A -
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6 .  D r M A i v s r o N s
6 .  I  D i m e n s i o n a l  0 u t l  i n e

aul l  asuaJolaLl

s ' 0 T 0 ' 8

s'0To 's

-tJ
. r {

c

cl

ä-

Y ( E

o -'-o
ü-c
A C \
il //

:t:

I
i
I
I

I
i
I

I

i
I

9 ' 0 T 0 ' z

s '0+0 'sB
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U n i  [ :  m m

I
I

t t
t t

I
I
t
I
I
I
I
I
I
I

il
l l

t t l

6 . 2  D i s p l a y  S i z e
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I t l

T . I N T E R I I A C D
7 . I  l n t e r f  a c e  P i n  C o n n e c t i o n

P i  n  N o . S i g n a l F u n c  t i  o n

I IGNI) F r a m e  [ i r o u n t l  ( C o n n c c t e d  t o  l l e L a ]  I J e z e l )

2 GNT) G r o u n d  ( S i g n a l  G r o r r n t l )

3 V o o l ' o ' r e r  S u p p l y  f o r  L o g i c  ( t 5 V )

A V e r P o , r e r  S u p p l  y  f o r t , C D  D r i v e  ( S h o u l d  b e  Y a r i a b l e )

5 I R D a t a  l l r i t e  ( l { r i  t e  t l a t a  L o  t h e  i l o d u l e  a t  " 1 " )

0 m D a t a  R e a r l  ( R e a d  d a t a  f r o m  t h e  l l o d u l e  a t  " 1 " )

1
I C h i p  D n a b l e  f o r  t h e  l t o d u l e

8 c/i t,frl- :

9 5 :

"  1 , "  ;  C /D= "  l l "  :  Command
' L "  ;  C / E - "  1 1 " :  S L a t a s

l l r i
Read

r A C l D = ' L "  :  D a  t a  l {  r  i  t e
C/D= '1 , "  :  Data  Read

I NC N o  C o n n e c  I  i o n

I U ämm l l o d u l e  R c s e t  ( C o n L r o l l c r  R e s e l )

il DO D a l - a  I n p u  L /  0 u t p r t t ( l , S B )

t2 DI D a L a  l n p u t /  0 u t p u L

t3 D2 Da ta  I  npr r  t /  0u  lpu  t

t /
l q D3 D a l a  I r r p u l /  0 u t p u t

l 5 D4 Da La I  npr r  t /  0u  tpu  L

D5 l )a ta  I  np l  l /  0u  tpu  t

t7 I )6 Da ta  I  npu L /  0u  Lpu t

l 8 D? Dzr ta I npu [/ 0u tpu t ( tr lSl] )

l ! I ' J I r o n t s  S c l e c I  c o n n c c t  t o 1 ' o n  : 6 x  8  P i x e l s / C h a r a c l e r
C N I )  : B  x B  P i x e l s / C h a r a c t e r

20 RV R e v e r s e c o n n c c t  t o V o o  : [ ' o s i  t i  v e  ] l o d e
G N D  :  N e g a  L i  v e  I l o d e

- 7 -



t r  I

l l a t i n g  C o n n e c l o r :  J a p a n  r \ v i a t i o n  E l e c L r o n i c s  l n d u s I r y ,  L i m i t e d
P i n  h e a r i c r  L y p e :  I L - G - 5 P - S g T 2 - E  ( S t r a t e )

IL -C-5P-5312- l t  ( t ( i gh t  ang le )
Re lay  connec to r  :  l L - [ | - 5P-S3C2-P l l  ( l l ous ing )

I L - G - C 2 ( C o n t a c t  p i n )

C o n n c c t o r  S u p p l i e r  ( 0 v e r s e a  0 F f i c e )
U . S . r \  : C a l i f o r n i a  T e 1 . ? 1 4 ( 7 5 3 ) 2 6 0 0

0 r e g o n  T e l . 5 0 3 ( 6 9 2 ) 1 3 3 3

T ^ t ' t ^ N  : T a i p e i  T e 1 . 0 4 ( 3 5 9 ) 3 6 3 3
K 0 l l n ^ N  : S e o u l  T e l . 0 2 ( 7 8 0 ) ? ? 1 0
S I  NG^ l ' 0R l i  :  Te  l .  65 (227 )5  120
U N I T I I D  K l N C D 0 l l :  ' l ' e l . ( 0 2 ? 6 ) 2 1 7 1 ?

Note ( r  r )  :Recommended I rL  lnver tcr  C,{ r \ - l t t0 l ,  (TfJK C0nP.  )  and a method of
connec t i ng  l ,CD modu le .

F l ,  C o n n e c t o r  ( J a p a n  A v i a t i o n  D l e c t r o n i c s  I n d u s t r y ,  L i m i t e d :  I L - G - 5 5 - 5 3 C 2 )

P i n No. S i g n a l I i u n c l i o n

Yrr- Poue r  supp I  y  fo r  F l ,  back  I  igh  t

NC N o  C o n n c c L i o n

J NC N o  C o n n e c I i o n

â
l t  n
I t t N o  C o n n e c l i o n

r, Yr r P o w e r  s u p p l y  f o r  F L  b a c k l i g l r t

- ö



7 .

l l

B l o c k D i a g r a m

L C f )  C o n t r o l l e r

D o

D ?

t v R

R O

E E

c . / t )

R E S E T

F S

V o o

G N D

V r r

t I l
-j>
-.>
--->
--->
->

D o  d o

D r  d ?

\ Y n  a ! , o

; - t  T 6 9 b l c
a d r ?

C E
r  / v

c l 6  
*

R E S E T

F S  I

l / o r

t / o e

A o  R  A l l

A , t  ( 8 K B )

a l w

L L R e v e r g e

C l r c u l t

X-DR I VER X - D R I V E R X - D R I  V E R

Y - D t r  l v E t l
2 4 0 x 1 2 8  P i x e l s

l , C D  P a n e  I
Y - D ! |  t V t R

F L  B a c k l i g l r L

- 9 -



r r l

T i m i n g7 . 3

C / D

Ctr

R D ,  W R

D o  r o  D z
(WR i  TE)

D o  t o  D z
(  READ )

S p e c i f i c a t i o n s

I tem Symbo I
S p c c i f i c a L i o n s

U n i t
I l i  n . l lax.

C / D  S e l  U p  T i m e t c o s 1 0 0

ns

cfD t to l  d  T ime L c o r r l 0

C D .  R D ,  U n  P u t s e  I i d t h L s s ,  t x e ,  L w n 8 0

Data  Se t  Up  T ime L o s 8 0

Da ta l lo l  d  T ime l o r r 4 0

A c c e s s  T i m e L ^ c . 1 5 0

0 u  t p u  t  l l o l d  T i m e I o r r t 0 f n

C o n d i t i o n s ;  Y o o - 5 . 0 1 0 , 2 5 V ,  C N D = 0 V ,  ' f a = 0  L o  5 0 ' C

t c o s  _ l  l _  t c

b c n ,  t R D ,  t w R

- r n -



1 A
t . a M m o r y  A d c i r " " " l  a n d D i s p l a y P o s  i  t  i o n

.  l n  c a s e 6  x  B  P i x e l s / C l r a r a c t e r

R e l a t i o n s l r i p  h e t v e e n  d i s p l a y  n r e n o r y  a d d r e s s  a n d  d i s p l a y  p o s i t i o n  o n  L C D
m o d u l e  i s  d c f  i n e d  i n  l . h c  f  o l l o v i n g  m a p .  T e x t  l r o m e  a d d r e s s  T l l  ,  N u m b e r  o f
t e x l  a r e a  T ^ = 2 8 1 1 ( l l l i x .  ) .  c r a p l r i c  h o m e  a d d r e s s  c l l  a n d  N u n b e r  o f  g r a p h i c
a r e a  C r \ " 2 8 l l ( l l l i X .  )  a r e  d e f  i n e d  b y  "  l n t e r n a l  R A l l  l { r i  t e "  c o m m a n d .  T l l  a n d  C f i
c a n  b e  d e f i n e d  i n  m e m o r y  a r e a ,  b u t  a l l  m e m o r y  a d d r c s s  s h o u l t l  b e  l o c a t e d
' l i t h i n  0 0 0 0 1 1  l o  l F l r l l l l  ( 8 K  b y t e  n e m o r y  a r e a ) .

I
t

l o

I
I

o f

Ti l  t26 l l TH2? l t

T l l l TAr26 t l T I I ITA+2? I I

T i l l  l4TAr26i l T [+  l 4T^+2? t l

Tll+ I 5TA +26t| T i l+  t5T^+2?i l

c i l i l 26GAt26r lcil+ t26GA+27t1

c i l l  l27cA t26 t l c l r+ l27c^r2?i l

I
I

1 2 8

I
I

_l

L i n c s

P i x e i s

*  Grapl r  ic  Da ta

S B )
V a r i t l  D a l a  t

( l v l s B ;  L -  I n v a r i c l  D a t a  ( L

l l

I  T e x t  D i s p l a y ]

T l l  I  T i l r i l l

T i l  rT l \  |  T I ITT/ \ {  l t l

T l l r  l , lTÄ T l l r  t 4 T A l  l t l

T l t+  l 5TÄ T l l+  l 5TA{  i l t

4 0  C l ra  rac  te rs

I  G r a p h i c  D i s p l a y  ]

Gll+ I 26CÄ c l t l  t 2 6 c ^ r  l l l

Gi l i  l2?Cl \ c l l t l 2 ? c ^ r l l l

4 0  x  6  P i x e l s

N o  t  e :  l n  c a s c  o f  g r a p h i c  r l i s p l a y ,

GIIt GA c i l l c ^ l 2 6 l l

n
v 1 D u D t n f ) , D , D ' D o



l ,  I

.  I n  c a s e  o f  B  x  8  p i x e l s / C h a r a c t e r

l l e l a t . i o n s l r i p  b e t w e e n  d i s p l a y  m e m D r y  a d d r e s s  a n d  d i s p l a y  p o s i  t i o n  o n  l , c D
m o r l u l c  i s  d e f  i n c d  i n  L l r e  f t r l l o v i n g  n l a p .  l ' e x t  h o m e  a r J r l r e s s  T l f  ,  N u m b e r  o f
[ e x  t  a r e a  T A =  l l i l l ( l l l . : . \ .  ) .  G r a p h i c  h o m c  a r l d r e s s  G l l  a n r l  N u m b c r  o f  g r a p l r i c
area  CÄ=lD l l ( l l l iX .  )  a re  rJc f  incd  by  "  ln tc rna l  t tÄ l l  l t r i  Lc ' ,  command.  l . l l  an< l  G l l
c a n  b e  d e f i n e d  i n  m e m o r y  a r e a ,  b u t  a l l  n e m o r y  a d d r e s s  s h o u l d  b e  l o c a t e d' r  i  th  in  000011 to  I  F l ;F l l  (  8 l i  by  te  memory  area) .

I
I
I
I

r 6

I
I

I

I  T e x t  D i s p l a y  J

Tll  I  Tl l t  i l l

T l l l  TA I  T i l  lT^ r  t  l l

T l l r  l 4T^ Tl l l  t4TÄ r  i l l

T i l r l 5T^ T l t r l S T A | i l l

I  G r a p h i c  D i s p l a y  ]

G l l c l t l  I  i l

cl l {  c/ l G l l r c A t  l i l

Gil I l 26GA c l t + t 2 6 c Ä i l t l

c i l {  lz?GA c i l l l 2 ? c A I l i l

N o  t  e :  I n  c a s e  o f  g r a p h i c  d i s p l a y .

V a r i d  D a t a
( N I  S B )

Til l  lcl l Til+ lDtl

T l l rTÄr  tc t l 1 ' l t +TA+  lD I l

l ' l t  I  t 4TA+  l c t l T i l l t 4 T A + l D t l

T i l i l 5T^+ lC l l Tlt+ t5TA+ lDil

I30  Charac te rs

c l l rtctl cil r tDil

Gil+GAI tCll cil+GA+ lDI

c i l r l 2 6 c ^ i l c t lG i l 1 t 2 6 C Ä | l D i l

c i l i l 2 ? c A t t c l lG i l+  l2?c / \+ lD i l

3 0  x  I  P i x e l s
I
I

I
I

t 2

I
_l

L ines

8 l ' i x e l s

-  Crap l r  i c  Da La

( L S B )

D , D . r\
L ) s D . l ) . D . f ) , t \r t  o

-  l 2 -
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P i n S e  t  t  i n g o f  L C D  C o n t r o l l e r

T h e  p i n  s e l l i n g  o f  c o n t r o l l e r  l , S l ( T 6 g 6 3 C )  i s  a s  f o l l o w s

D i s p l a y  S i z e l 6  l , i n e s ( 1 2 8  P i x e l s ) l tDS= "  l l "
i l D l = " 1 "
i l D 0 = " 1 , "

C o l u m n s  o f  D i s p l a y 40 Co I  umns I lD2 = " 1."
i lD3=" i l "

Charac  te r  Fon t 6  x  B  /  8  x  B  l ' i x e l s FS0="  L "

t / 2 Screen I  Screen DUAL= ' '  I I "

O p e r a t i n g  f r e q u e n c v  o f  c o n t r o l l e r  T 6 9 6 3 c ( f o s . )  i s  b . ? b t 0 . s  l i l l z .

t .  t ) R A M M a  n

D i s p l a y  R r \ i l  i s  b u i l t - i n  t h c ' m o d u l e .  a n d  r l i s p l a y  d a L a  i s  * r i t t e n  t o  t h i s
d i s p l a v  I t A I l .  B u i  l t -  i n  c o n l r o l l e r  l , S I  T 0 9 6 3 C  i s  a u L o m a t i c a l l y  r e a d  f  r o m
d i s p l a y  R A l l ,  a n d  s e n r l  r l a l a  t o  L C D  d r i v c r s .  " C o n L r o l  t o r d  S e l "  c o m m a n r l
( T e x t  l l o m e  Ä d d r e s s  S e t ,  T c x t  r \ r e a  S e t ,  e r c .  )  r l e f i n e s  t h e  R A I I  a r e a  w h i c h
i s  r e a d  b y  c o n L r o l l e r  l , s l ,  s o  I l Ä l l  m a p  c a n  b e  c l r a n g e d  b y  u s e r ' s  p r e f e r e n c e .
l f  m o r e  L h a n  I  s c r c e n  c a n  h e  s L o r e d  i n  t h e  R A t l ,  v c r t i c a l  s c r o l l i n g  a n d
p a g i n g  i s  e a s i l y  p e r f o r m c r l  l l y  r e s e l l i n g  t e x t  h o n e  a n d /  o r  g r a p h i c  h o m e
add res  s .
T h i s  n r o r l u l e  h a s  8 k  b y t e  b u i  l t - i n  R A i l  l o c a t e d  a t  a d d r e s s  0 0 0 1 1  L o l F F l r l l ,  a n d
t h e  f o l l o w i n g  i s  a n  e . r a n p l e  o f  R r l l l  m a p p i n g .

* * *  Dxample  o f  RAI I  l lap  f f *

00 00il

1400 i l

l 7 0 0 l l

l c00 t l

I FFFil

C e a p h i c  R A t l  r 1 r e a
( 0 0 0 0 1 1  t o  l 3 F l l l l :  5 1 2 0  b y t e )

At t . r i bu te  RAt r l  l \ r ea

l'ex t Ilr\trl Area
(  I  ?0011 Lo I  B l l l i l l )

CC RAl l  r \ rea
( l C 0 0 l l  t o  l [ F l r l t :  1 0 2 , 1  b y t e )

Craph  i c  l l ome  Add  ress  :  000011
Graph i  c  RA[ l

6  x  8  fo r  30720  P ixe l s /Charac te r
8  x  8  fo r  40960  P ixe l s /Charac te r

Tex  t  l l ome  Add  ress :  l ?0011
(Tex t  RAt r l  f o r  1280  Charac te rs )

0 i f s e t  R e g i s t c r  S e t  ( D l = " 0 3 1 1 " )
(CC RA l l  f o r  128  Charac te rs )

N o L e  ( r ' )  :  A b o v c  e x a m p l e  o f
" C G  I l Ä l l  I l o d e "  i s
So above Rr\ l l  map

I l r \ i l  map is  fo r  "CC ROI |
s e l e c t e d ,  2 0 4 8  b y t e  C C
s h o u l d  b e  r e l o c a L e d .

i l o d e " .
R A i l  a r e a  i s  n e c e s s a r y .
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7  .  7  C o m m u i c a t i o n  b e t u e e n  C P U  a n d  l , C D  m o d u l e s

? .  7 .  I  Da [a  Transm iss  i  on  t le  thod
I l i u l  t - i n  L C D  c o n t r o l  l e r  T 6 9 6 3 C

a n d  f o l l o r i n g  p r o c e d u r e  i s  r e q u i
and C[ 'U.

(  l  )Command r  i  th  I  by  te  da  [a

i s  o p e r a t i n g  a s y n c h r o n o u s l y  t o  C P U  c l o c k ,
r e d  f o r  t l a t a  t r a n s m i s s i o n  b e t r e e n  m o d u l e s

(Z )Command  v i  t h  2  by te  da ta

(4 )Au to  mode(Da ta  Au to  I r i t e /Da ta  Au to R e d a )(  3  )Command r  i  th  no  da  la

S  t a  L u s  R e d a

S T A 0 : l
S T A I : l

D a L a  l r i  t e  D l

S l a t u s  R e d a

S T A 0 = l
S T A I = l

Command lYr i te

SLa tus  Read

S T A 0 = l
S T A I : 1

t a  l f  r i  t e  D I ower  8b i  t )

S t a t u s  R e a d

S T A 0 : l
S T A l = 1

La l f  r  i  te  D2(urrper  8b i  t

S ta tus Rear l

S T A 0 = 1
S T A l = l

Command l lr i  te

S  t a  t u s  R e d a

S T A 0 = l
S T A  I  =  1

Command l f  r i  te

S L a l u s  R e a d

S T A 2 : T
( S T A 3 = 1 )

DaLa  l l r i  l e lDa ta  Read

I A
I  ' t
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7 . 7 . 2  S L a t u s  r e a d
S t a L u s  o f  c o n t r o l  l e r  l , S l  s h o u l d  b e  c l r e c k e d  b e t v e e n  a l l  a n d  d a t a  i n  o r d e r

t o  c o m p l e t e  c o m m u n i c a L j o n  v i L h  C P U .  S t a t u s  c a n  b e  r e a d  f r o m  B  b i t  d a t a
l i n e s  ( D o  t o  D ' )  b y  s e t t i n g  C / D = " 1 1 " ,  l l T = " 1 " .

( S t a t u s  R e c i s t e r )

M S B L S B

S T A O C l t e c k  c a p a b i  l  i  t y  o f  i n s L r u L i o n  e x e c u t i o n S T A 0 = 0 : D i s a b I e
I  :  Dnab le

S T A  I C h e c k  c a p u b i  l  i  L y  o f  t l a L a  r c a t l  o r  d a t a  ' r r i  t e S T ^ l = 0  : D i s a b l e
I  :  Dnab Ie

S T A 2 Chcck  capab i
( 0 n l y  e f f e c L

i ty o f  r la La rcad
ve i  n  a r r  to  mode )

S T ^ 2 = 0 : D i s a b l e
I  :  I jnable

S T A 3 Check capab i
( 0 n l v  e f f e c l

i  L y  o f  d a t a  v r i  L e
v e  i n  a u t o  n o d e )

S T Ä 3 = 0 : D i s a b l e
I : I n a b l e

S T A 4

S T A S C l r e c k  p o s s i b i  l i  L y  o f c o n L r o l l e r  o p e r a t i o n S T A S = 0 : D i s a b l e
I  :Enab le

S T A 6 r \ d d r c s s  p o i n t e r  i s  o u I  o f  g r a p l r i c  a r e a  o n
s c r c e n  p c e k i n g  a n r l  s c r e e n  c o p y  c o m m a n d

5 T A 6 = l  : 0 u t  o f
s raph  i  c  a rea

S T A T C h e c k  t h c  c o r r d i  L i o r r  o f  t r l i n k S T A ? = 0  : D i s p l a y  o f f
I  : N o r m a l  d i s p l a y

a tus t(e s t e
S T A T

D 7
S T A 6

D 6
S T A S

D 5
s ' t ' A  4

D 4
S T A 3 s ' l ' A  2

D 2
S T A l

ID
S T A O

D O

- r 5 . '
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7 . 7 . 3  C  o  m r n  a  n  d  L  i  s  t

X  :  S c r e e n  P e e k i n g /  S c r e e n  C o p y  i s  o n l y  f o r  6 x B  p i x e l s / C f i a n c l e r .

X  :  f o s c  =  5 .  ? 5  +  0 .  5 i l l l z .

Ccmaül
Comnl fnde

Discri pt iqr **tlffrt*D' D. D, Dr t) Dr Dr l ro

Pointer Set 0 n I U 0 N2 NI N()

N2 NI NO
0  0  l : O r r s o r P o i n t e r S e t
0  I  0 : 0 f f s e r  l l e s i s t e r S e t
I 0 0 : AtLlress Pointer Set

Statts Qncjr

Control lord &t U 0 0 0 0 NI lr0

l{l N0
0 0
0 l
l 0
l t

Text lkue Address.Set
Text Arat Set
Grarhic llore Adlress Set
Cradric Area Set

Status Ched(

Idb Set I
I 0 0 0 qi N2 NI N()

Gm.0:0Gc R0ll ll(/E ,/ 6,1 :C[ RII lcxle
N2 ill N0
0  0  0 : ' 0 f  r ü E
0  0 l : ' F . X U | ' s o d e
0  I  l :  -Ä lO-oa le

I 0 0 : Tcxr ooly (Atrribute capabil ity)

uxrt.�

Display l& Set 0 0 0 0 t{ N2 NI il0

N3.1,/0 : Gradric Display 0{,/0liF
N2,l/0 : Text Display 0N,/0f,F
tll,l./0 : Cursor Display $.|,/OFF
tl0.l,/0 : Cursor Blink 0lt,4ft'

ux,ft,
Orrsor Pattern

Select

I 0 I 0 0 N2 N I t{0
t{2 Nl ll0 srtecify the nuotrer of cursor lines
I I I :l lirp cursor (bottcro lire)
i : :  :
I I I :8 lirte cursor (8x8 pirels crrsor)

l2xrl

Data Auto

lri telRead

0 I 0 0 NI NO

NI NO
0 0
0 t
l 0

:  Data Auto Hr i te Sct
: Dilto Auto Rcld Sct
: Äuto fieset

After this cqmgrd, cmtinr.s.s data can be rrite
or rearl ( address pointer au tcna r ical ly ircrernent )

rzxr{,

Data [riterte:rj
I I 0 0 Ni NI NO

Data Readlllrite cqnmrd for I byte
ilz Nl No (Adlress pointer)
0  0  0 : D a t a l t r i r e l h  + l
0  0  l : I l a t a l t c a d l J p  + l
0  I  0 : l ) a l a l t r i r e D o r n  - l
0  I  l : D a t a H e a d f t x n  - l
|  0  0 : t h h a n g e d  0' I  

0 l : U n c l a r u e d  0

32xfo

Screen Pedring
I 0 0 0 0 0 Transfer disnlay data ro data stack for red

I bytu.

I line displayed dara *hich rltress is irdicatal
by &llress Jninter is coied to sraftic R{lt are&

Statrs Opc}

Screen &py I I 0 I 0 0 0 Status Ore.*

Bit SetÄeset I I l N: trZ NI il0

llit Sct,/R{sct corurd for a bit in üe oddress
mintuJ try allress rpinter.
lü.0 :  l t i r  l lcset z/ N3=l :  Bit  Set
l{2, lll,N0 indicaral thc trir irr the rpinrcd ndlress
(000 is tSll, uxl lll is ISB)

Statw Greck

- 1 6 -
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7 - 7 . 4  I  n  i  t  i  a  I  i  z  a  L  i  o  n
I n i t i a l i z a t i o n  o f  c o n L r o l l e r  L S I  T 6 9 6 3 C  i s  r e q u i r e d  f o r  " I t o d e  S e t ' a n d" C o n t r o l  

l l o r d  S e l "  a f L c r  p o v e r  o n .
F o l  l o u i n g  i s  t h e  c x a m p l c  o f  i n i  l i a l  i z a l i n g  p r o c e d u r e  o f  t h e s e  m o d u l e s .

CcmErd ?i w m D5 ltl D3 D2DI D( lbr llote
Pmr Or V o o  )

llard Reset (tlse Reset Teroinal) RRL'I." l .-( .1-200lr )

Iat Set I I 0 0 0 0 0 0 n 801 | -0R- ngr"

Control lord Set
Cr!$ic l l (@ P6it im Set

0
q
I

0
q
0

0
I
I

0
0

0

I
0

0
0

0
.0.
0

0
0

0
0

001
001

Graphic lkne Actlress 000011
(Refer "3.5 Rlll llap')

n 0 I 0 421

CrEüic rlrca Sct

0
0

0

I
I

I
0

I
0

0
0

0
0

0
U

ö
0

281
001

6x8 Pixels,/Oereter

U

0
I
0

I
0

lu
9qr
431

8x8 Pirels/Ouruter

0 0 ComE d
Text lhe Pcit icr Sct 0

q
I

0
I
0

U

0
0
0

0
I

0

0
I

0
I

00tl
l?tl

Text lbr Address I?0011
(Refer "3.5 Ril lap')

n 0 0 0 10tl Corrnard

Iext Area Sct

0
q
0
q
I

I
fl

I
0

0
9.
I
0

0
0

0
0

28lt
00t I

6 xB Pixels,/Clurcter

U

9
0

I
0

d

I
0

0
9
I

lEr
001

8x8 Pixeis/Orsrater

0 0 0 1 l t
( ln i t ia l i ze
(Data lrire)

E d )

Address Pointer Set 0

I
I

0
-0.
0

n

0

0

.9 .
I

0
q
u

0
0

0
u

0

-9.
n

00li
9qrl
2 t l

Graphic lbrc Adress 000011
(Refer "3.5 

MX Xap')

I 0 Cornad
Dats Yrite

(6rodric Data)

0 . 9
0

0 I u I .lqrl
otl

Graphic Data

Data llrite Comand

0ranhic Data

Data lf;ite Cornand

:

I 0 0 0 0
q
I

n I n
;u

0 -?qrl
otlI 0 0 0 0

Address Pointer Set
(Acilress Pointer *rF*ll)

U

q
I

0
0

0
0

0
0

0
0

0

0

I

0
I

0
I

00il
l? l  I

Text lhte Address l?0011
(Rcfer "3.5 RÄl llap")

0 0 0 0 24ll Comad
Datn  Fr i te  (T)

(Text Data)

(0)

.0.
I

0

I
l
0

q
0

I 0 u

0
.3{-l
c0l

Cfi ll0ll Data

Ilata trite Conmrd

6 RON'I Data

Data tfite Conrard

0 0

q
I

0

I
I
0

I . l
0

.?l
ol0 0

Display lld Set 0 0 I 0 U 901 Text/Grarhic 0n

- t l
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0

I 234 5678

I

123.t s6?t

.)

I 23456?B

3

I 2145678

4

I  2345678

5

I 2345678

6

I 2 34 s6?8

7

I 23456?8
I^ )
a

a l
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I
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- r l
r l l

i a  r' ' ' : r  r' t t
- " :  r

i l' :  .
. i

l r a
a a  I
a a  a

I  r '
a

. . , J t a

I r

a
t a

' i  .!...'i 3.-.'i l.-..
I

l l
r {

c
a

t

I
a
a

a

r a
I
I
I
a- -

l l
l a

l"'i

l a a
a a

t t
l -  a
t t

- a

a r l
a

a t l a
a l

a a a a

x a
I  a l
t  a t

t a I

I

a a

a a

t l
- a

"1 r r r r
- - j  . : . :
"j t.!..

I
I

, J
t  

! '
0

7

. T
l l

I
a

I
I

a a t a l

l l r a
l a
l l
l a a
a a
I t

l r l a

l " ' r
a a
t t t a

l t .
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B .  M A R i { l  l r . r c

I r o  I  l o v  i r r g s  s l r o r r  I  r l  h c  m a  r k e r l  o n  i l r c  e a c l r  n o d u  I  e s .
T y p c  N u m l r e r

l l a n u f a c t u r e r '  s  n a m e  ( N a n o x )

C o u n I r y  o f  o r i g i n

I l a n u f a c t r r r i n g  I o I  n u m b e r

0 .  Q U A t . t ' t ' Y

0 .  I  I n s p e c  t  i o n  Ä 0 1 .

T o L a l  o f  l l a j r r r  D e f c c t s
T o L n l  o f  I l i n o r  D e f e c L s

Samp l  i ng  l l e  t ho r l

0 , 2  T e s L  C o n r l i t i o n s

A m b i c n t  T e m p e r a I u r e tq {- c orr
9 ü L J  V

t i5 r  20 xRi ll l r r r n i r l i  t y

l l l r r m i n a L i n n

Y i s t r a l  i r t s l r e c L i o n  s l r a l l  l t e  l e r l o r m e r l  u n r l e r  t l r e  s i n g l e  f  l u o r e s c e n t  l a m p
( 2 0 U )  v i l l t  a l r o r r t  l l 0  c n t  t l i s f . a n r : e  f  r o m  l , C D  m o r l r r l e  b y  n a k e r l  e y e s  w i  6  B 0
c m  r l  i  s  I a n c e  f  r r r m  t  l r e  l . C 0  m o r l u  l e .

V i e u i n g  a n g l e  f o r  i n s p c c I i o n  s l r o r r l r l  b e  v i  t h i n  v i e u i n g  a n g l e  s p e c i f  i e t l  i n
L l t i s  s p e c i l i c a l i o n .  l ) c f e c l s  n l r i c l r  i s  v i s i b l e  o n l y  i n  t l r e  s r r r f a c e  g l a r e
s l r a l  I  b e  r l i s r e g a r r l e r l .

0 p e r a L i n g  c o n r l i l i o n s  :

[ l n l e s s  o L l t e r v i s c  s p e c i f  i c r l , l , C D  m o r l r r l e  s h a ]  I  b e  o p e r a t e r t  b y  g r e  r a t i n g
v a l u e (  t y p i c a l  v a l r r e ) .

0 .  3  D i m e n s i o n s

I  t e m l ) c s r : r i p L i o n C I a s s

I n p o r t a n t

D i n r c r r s i o r r s

0  t h e r s

l )  i n e n s  i  o l r i r  I  o r r  I  I  i  r r e ,  J )  i m c n s  i o r r  b c  t w c e n  L l r e  m o r r n  L -
i n g  l r o I e s

l l a j o r

l ) i m e n s i o n s  s p c c i f i e r l  i n  L h i s  s p e c i f i c a t i o n l l  i n o r

A Q t ,  1 . 5  x
l l Q L  4 . 0  X

ANSI/ASQC Zt.4 ( l .evel I I  )
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9 . , {  A p p e d h ' a n c e

I t e m l ) e s c r i p t i o n C l a s s

PCf i  Appea r f l nce * l r a  L  l e r n  p e e  l i n g .  s n a p p  j n g .  e  l e c  t r  i c a l  l  y  s h o r t . l l a j o r

* C r x r r l u c t i v e  p a [ [ e r n  n r i s s i n g  o r  f r i n l r o l e
l l r a r r  3 0 X  o f  o r i g  i n a  I  v  i r l i l r

* l l e p a i r  p o r t i o n  o l r  l , C l l  r l o e s  n o L  c o v e r e r t
e l ) o x y  r c s i n .

l a r g e r

I ty

* C o  I  r l  s o  l r l e  r  j o  i  n  t ,  l e a r l  m o v e  w h e n  p u l  I  e r l .

l l i n n r

S o l r l e r i n g

I l e z e l ,  c o n n e c t o r s

i l a j o r

t i l i s a l  I  i g n m e n L  o f  p a r l  a r r r l  l e a r l  o f  l l a t  p a c _
k i r g e  l , S l (  l a r g e r  i l r a n  l / Z  u  i r l i l r  o f  l , S I  l e a t l ) .

* D i s t i r r c t  s t a i n ,  r r r s I  o r  s c r a i c l r .

D r r s t ,  f o r c i g n  m a t e r i a l s  a t L a c l r e r l  o n  i l r e  t l i s _
p l a y  s u r l ' a c c  i s  r l e f  i n r : r l  a s  , , l l l a c k  a n r l  H r i t e
s p o L / l i n e s "  o r  " C o n l r n s L  

s p o l s / l i n e s , .  i n  g , b .
l f  l h e s c  r r r i r l e r i ; r l  i s  e a s i l y  y i p e r l  o f  f  ,  i l r e y
s l r o r r l r l  h c  r l i s r c g n r r l e r l .

l l . i  no r

l l i n o r

ß  l a c k  a n r l  Y l r  i  t c
s p o t s / l  i n e
C o n t r a s  t  s p o  L s /
l i n c

l ) i s p l a y  c o l o r /
N e u t o n  r i n g

l l i n o r

* l ) i s L i n c l .  r l i s p l n y  c o l o r  u n e v e n e s s  a n r l  n e v l o n
r  i n g .

l l i n o r
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0 . 5  0 p e r g l t i o n a l

I r r r n c  I  i o n

D i s p l a y  Q r r a l i t y

l J n i f o r m i t y

l l l a c k ,  I h i l e  a n r l
l l r i g h t  s p o [ s / l i n e

N o t e ( r . )

Con t ras  t  spo  Ls /
l i n e s

( l o v  c o n t r a s L
s p o t s / l  i n c s .
r l e f  ec  t s  o  f
r e f l e c l o r )

N o l e ( ' r )

C u r r e n L
Consump L  i  on

C o n t r a s L  r a t i o /
v i e v i n g  a n g l e

Iesponse  t  i  me

l l a c k l i g l r t

D e s c r i p t i o n

N o  r l  i s p  l a y ,  l l a  I  I ' r r n c  t  j o n

l l i s s i n g  l , i n e ,  m i s s i n g  p i x e l

I '  i  r r f r o  l e /  p a l " L e r n  r l e f o r m a t  i o n
t l r a l r  0 . 3  m r n

Ä h n o r m i r l  f  I  i c k e r i n g / l { a v i n g  o b s e r v e r l

l a  r g e r

C l  a s s

I t a j o r

l l a j o r

l l i n o r

l l i  n o r

U n i  f o r m i  t y  o f  b a c k g r o u n r l / r l i s p l a y

* r \ v e  r a 1 1 e  r l  i  a m e  L e r ( m m  )
t ) s  0 .  2

0 . 2 < D < 0 , 3
0 . 3 < l )

, t l , i n e  s i r l L l r ( m m )
[ 9 0 , 0 3

0 . 0 3 < t < 0 . 0 5
0 . 0 5 < U 9 0 . 0 ?

A c c e p t a b l e  N o .
n e g l e c t
N S 5
N = 0

l , e n g t h ( m m )
n e g l e c l  g o o r l
t . ! 2  N S s
l . <  I  N 5 5

t Ä v e  r a 1 1 e  r l  i  a m e  L e  r A c c e p  L a b l  e  N o .
l )  <  0 .  5  (mm)  soo ( l

0 . 5 < l ) 5 t . 0
1 . 0 < t )

* C o n I r a s t  l i n e  w i r l t . l r  l , e n g i l r  A c c e p t a b l e
l t  <  0 . 0 5 ( n r m )  n e g l e c t  g o o r l

0 . 0 5 < U s ( J . 0 ?  t . S 2 . 0 ( m m )  H < S

0 r r I  o i  s p e c i f  i c a t i o n s

0 u L  o f  s p e c i f i c a t j o n s

0 u L  o f  s p e c i f j c a t i o n s

N o  b a r : k  I  i g l r L  i r r g

l l n i  f o r r n i  t y  o f  b a c k l  i g h t .  t r r i g h t n e s s

I t i  n o r

l l  i  nor

l l i  n o r

l l i  n o r

I l i n o r

l l  i  nor

l l a  j o r

A v e r a g e  r l i a n r e  t e r  l )  i s  r l c f i r r e r lN o L e ( r t )  l a s  f o l l o u s ;

a
a  l l )

l) : -.-_ [ ilrilr I
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1 0 .  R D L r  I A ß t t .  I ' t ' y  i

' t h e  
L C D  m o d r t l c  s l r a l l  l t n v c  n o  f a i l u r e  i n  L l r e  f o l l o v i n ß  r e l i a b i l i t y  t e s t s .

l ' e s L  l t c m T e s L  C o n r l i L i o n s N o  t e

l l i g l r  T e r n p e r a  L r r r e  S t r r r a g e

l . o v  T c m p e r a l u r e  S l o r a g c

l l u n r i d i l y  S t o r a g c

l l i g h  T e m p e r a t u r e  0 p e r a t  i o n

l , o r  Tempe  ra  I r r  r c  0pe  ra  I  i on

T e m p e r a t u r e  C y c l y i n g

l l e c h a n  i c a  I  S l r o c k

l | e c h a n i c a l  Y i l r r a t i o n

0 0 " C ,  2 0 0 h r s f)

L

- 2 0 " C ,  2 0 0 l r r s n
L

60"c ,  ?0 i l i l r ,  200 t r rs l ,  2

5 0 " C ,  Y o u = 5 .  0 V  ,  2 0 0 l r r s 2

0 ' C ,  V o o = 5 . 0 Y  , 2 0 0 l r r s ,

-20 'c  = 60.c
2 l r r .  3  0m i  n .  Zh r .  b  cyc l  es

2

5 0 C ,  2 0 m s
X ,  Y , 7 ,  e a c h  d i r e c t i o n s (  I  t i m e )

l 0  r o  2 5 0  t o t O H z  s r e e p ,  0 .  b G ,  S 0 m i n r r L e s
I ,  Y ,  Z  e a c l r  r l  i  r e c  L  i  o n s

N o L e  l .  l ' l t r :  m o r l  t r l c  s l t t r t r l r l  t t o l  l r a v e  c o r r d e n s a t i o n  o f  u a t . e r  o n  u r e  m o r l r r l c .
N o t e  2 '  l ' l t e  n t o t l r l l e  s l t o r r  l r l  b c  i n s | r l c L e t l  a l L e r  I  l r o u r  s [ o r a g e  i n  n o r m a l

con r l  i  t  i  ons (  I  b  t o35 .C , , tS  t  o6bXt i l l  )

Y e  l r o n e  t o  c r r r r e c l -  L l r c s e  r l i s c r i p t i o n  a s  f o l l o r s :
l . c u r r e n L  c o n s u m p L i , n  i s  m ' r c  r . r r a n  s p e c i f i e r r  v a r u e .
2 .  F u n c t i o n  o f  t h c  m u r l u l c  i s  r r t r L  m a i n L a i n e r l .
3 , ' l h e r e  i s  v i s i b l e  r l c g r a r l a I i o n  . f  a p p e r a n c e  a n r l  r l i s p l a y  q r r a l i  t y .
4 .  c o n L r a s t  r a t i 0  i s  l c s s  U r a n  5 0 N 6  o f  s p e c i f  i e r l  n r i n i m u m  v a l u e .
5 . l l r i s h L n e s s  i s  l e s s  t h a n  b 0 x  0 f  s p e c i f  i e r t  m i n i m r r m  v a l u e .

I I T ' f l t :  l . C l )  t l o r l u l e  5 0 0 0 0 t r r  ( t y n )
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I
I  T .  W A R R A N T Y

l l .  I  l n c o m i n g  I n s p e c t i o n

C u s l o m e r  h a s  L h e  r i g h L  L o  p e r f o r m  i n c o m i n g  i n s p e c L i o n  f o r  t h e  I o t  a c c e p -
L a n c e / r e j e c t i o n .  L o L  r e  j c c L i o n  s l r o r r l r l  b e  i n f o r m e d  t o  N S C , .  s i t h i n  a  m o n t h
f r o m  l l r e  s h i p p i n g  d a t e .

C t t s L o m e r  a l s o  h a s  t h e  r i g h L  [ r :  r e j e c L  a n y  i n d i v j d u a l  d i s p l a y  t h a t  d o e s
n o t  f u n c t i o n  p r o p e r l y ,  o r  t l o e s  n o t  m e c h a n i c a l l y  f i t  o r  d o e s  n o t .  r n e e L  c o s -
m e L i c  s p e c i  f  i c a t i o n  r J e s c r i b c t l  i n  t h i s  s p e c i  f  i c a t i . n .

I  1 . 2  Y a r r a n t y  P e r i o d

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

1 2 .  I N S T A L L A T I O N

I r o r  i n s t a l l a t i o n  o f  t h e  m o t l u l e ,  u s e  f o u r  m o u n t i n g  l r o l e s  l o c a t e d  a t  t h e  c o r n e r
o f  t h e  b e z e l .  T l r e  ß e z e l  i s  n o t  i n L e n d e d  t o  b e  u s e d  a s  a  c o s m e t i c  p u r p o s e .
T l r e  p r o p e r  p r o t e c t i v e  c o v e r ( l e n s )  o v c r  l h e  l , C D  s u r f a c e  a n d  I h e  p r o p e r  e n c ] o s u -
r e  a r e  r e c o m m e n d e d  t o  b e  a l , L a c h c d  i r r  o r d e r  t o  p r e v c n t  p o l a r i z e r  s u r f a c e  f r o m
s c r a t c h i n g  o r  s L a i n i n g .  T l r e  l r a n s p a r e n I  o p e n i n g  d i n e n s i o n s  o f  p r o l e c t i v e  c o -
v e r  a r e  r e c o m r n e n d e d  t o  b e  s r n a l  l e r  t l t a n  t l r e  v i e n i n g  a r e a  s p e c i f  i e d  i n  S e c t i o n  4 .

1 3 .  C a u t i o n  a n d  I l a n c l  l i n g  p r e c a u t i o n
(  l )  l l a n d l  i n g
( a )  R e f r a i n  f r o m  s l r o n g  n e c h a n i c a l  s l r o c k  a n t l  f r o m  a p p l y i n g  a n y  f o r c e  t o  L C D  m o d u l e .

I I  m a y  c a u s e  m i s o p e r a t i o n  o r  d a m a g e  o f  L C D  a n d  F L  b a c k l i g h t .
( b )  N o l e  t h a t  p o l a r i z e r s  a r e  s o  s o f t  a s  b e i n g  e a s i l y  d a m a g e d .

D o  n o t  p r e s s  o r  s c r a r t c l t  L l t e s e  s u r f  a c e  ' r i  L h  a n y  l r a r d  o b  j e c t ,  a n d  d o  n o I  p u  t  g r e

h e a v y  m a t e r  i a l  o n  t h e  p o  l a r  r z e r .
( c )  l f  L C D  i s  b r o k e n  a n r J  l i q u i r l  c r y s [ a l  m a t e r i a l  f ] o w  o u t ,  i n g e s t i o n ,  i n h a l a t i o n .

o r  c o n t a c t  t t i t h  s k i n  s l t o u l t l  b e  a v o i d c r l .  I f  l i q u i r l  c r y s t a l  m a t e r i a l  c o n t a c f
v i L h  s k i n ,  ' r a s l t  j m m e d i a t . e l y  r v i L l r  a l c o l r o l  a n d  r i n s e  t h o r o u g h l y  n i t h  w a t e r .

( d )  T l r e  p o l a r i z e r  l a m i n a L e t l  L o  t l r e  L C D  a r r t l  a d h e s i v e s  b e  a t t a c k e d  b y  o r g a n i c
s o l v e n t .  \ l h e n  l , C D  s u r f a c e  l l e c o m e  r l i r l y ,  v i p e  s o f t l y  w i t h  a b s o r b e n t  c o t t o n  r r e t
w i  l h  p e t r o I e u m  b e n z i n e .

( e )  l l e f  r a i n  f  r r r m  d i s c h a r g e  o i  h i g h  e l e c l r o - s t a t - i c  v o l  L a g e .
t t  s i l l  d a m a g e  C l l 0 S  L S I  i r r  L l t e  m o d u l c .  S o ,  b e  s u r e  t h a t  p e r s o n  h a n d l i n g
m o r l u l e s .  L o o l s  l i k e  s o l e r i n g  i r o n ,  s c r e r v  d r i v e r  a n d  s o r k i n g  b e n c h  a r e  g r o u n d e r l .

( f )  B e  c a r e f u i  n o t  t o  b e  s t r u c k  b y  e r e c t r i c  s h o c k  o f  F L  b a c k l i g h t .
( s )  D o  n o I  h a n d ] e  v i L h  p o \ { e r  a p p l i e d ,  b e c a u s c  h i g l r  v o l t a g e  i s  a p p l i e d  t o  m o d u l e .

( e s p e c i a l l y  t . o  C C F I ,  l a m p )
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I
( 2 )  S t o r a g b
( a )  D o  n o t  l e a v e  t h e  r n o d u  l e  i n  h i g h  t e n t p e r a t u r e .

a  l o n g  t i m e .  I t  i s  r e c o m m c n d e d  t o  s t o r e  t h e

i n  t l r e  r a n g e  o f  0 ' C  t o  3 5 ' C  a n d  t h e  h u m i d i t y
( b )  S t o r e  t h e  m o d u l e  w i  t h o u L  c x p o s u r e  t o  r l i r e c t

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

n o d u l e  v h e r e  t h e  t e m p e r a L u r e  i s

i s  l o y e r  t h a n  ? 0 X .

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

( 3 )  0 p e r a  L i o n

( a )  D o  n o t  i n s e r t  o r  r e m o v e  l , C l )  m o d t r l e  f r o m  m a i n  s y s [ e m  v i t h  p o w e r  a p p l i e d .
( b )  P o v e r  s u p p l i e s  s h o u l d  a l n ' a y s  b e  t u r n e d  o n  b e f o r e  t h e  i n p u t  s i g n a l s  a r e  a p p l i e t l ,

a n d  I h e  i n p u t  s i g n a l s  s l t o u l d  b e  t u r n e d  o f f  b e f o r e  p o r e r  s u p p l i e s  t u r n e d  o f f .
( c )  F o l l o v i n g  p o Y e r  s u p p l y  s e q u e n c e  i s  r c q u e s t e d  i n  o r d e r  t o  k e e p  b e t t e r  d i s p l a y

q u a l i t y  a n d  r e l  i a b i l  i  t y .
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( 4  )  0  t h e r s l
( a )  u l l r a - v i o l e t  r a y  c u t  f i l  l e r  i s  n e c e s s a r y  f o r  o u t d o o r  o p e r a l i o n .
( b )  l 1 v o i d  c o n d e n s a l i o n  o f  w a t e r ,  i  L  m a y  c a u s e  m i s o p e r a t i o n  o r  t l i s c o n n e c t i o n  o f

e I e c t r o d e .

( c )  D o  n o l  e x c e c d  t l t e  m a x i m r t m  r a L i n g  v a l u e s  u n d e r  t h e  u o r s t  p r o b a b l e  c o n d i t i o n s
l a k i n g  i n L o  a c c o u n t  L h e  s u p p l y  v o l  l a g e  v a r i a t i o n ,  i n p u l  v o l  t a g e  v a r i a t i o n ,  v a -
r i a t i o n  i n  p a r I  c o n s L a n I s ,  a n d  e n v i r o n m e n t a ]  L e m p a r a t u r e ,  e t c .  o t h e r w i s e  L C D
m o d u l e  n r a y  b e  d a m a g e d .

( d )  T h e  i n p u L  c u r r e n l  t o  t l r i s  L C D  m o r l u l e  f r o m  l h e  s y s t e m  i s  r e p u i r e d  t o  l i m i t
i  l s  v a l u e  a s  l  i s t e d  i n  t l r e  i o l  l o w i n g  t a b l c .  I  l  i s  b e c a u s e  t [ e  L C D  e x p l a i n c r l  i n
t l t i s  d a l a  s l t c e t  d o e s  n o t  i l r c o r p o r a t  a  c u r r e n t  l i m i  L t e r ,  o r  a  c i r c u  j  L  w i  l h  s u c h
f u n c I i o n , a n d  L h e r c  m a y  b e  s o r n e  p o s s i b i l i t y  o f  o v e r h e a t  a n d / o r  b u r n i n g  o f  L C D
n o d u l e  a n d  i t s  p e r i p h e r a l  t l e v i c e s  i n  t h e  s y s t e m  w h e n  t h c  m o d u l e  i s  m a l f u n c -
t i o n i n g .

t l t e n  a  f u s e  i s  t t s e d  a s  a  l i m m i l e r ,  i t  i s  r e q u i r e d  t o  c o n f i r m  i t s  R a t e d
C u r r c n t  a n d  P r e - a r c i n g  I ' i m e  C h a r a c t e r i s t i c s  i n  o r c l e r  t o  m a t c h  v i L h  a  s v s t e m
p o w e r  s u p p l y  a n d  t h e  l , C D  m o d u l c .

T h e  T a b l e  b e l o v  a l s o  s h o v s  I h e  r e c o m m e n d e d  R a t i n g  o f  a  " Q u i c k - a r c h j n g  
F u s e "

f o r  L h i s  p u r p o s e .

P o v e r

Supp I  y

R e q u i r e d  i n p u L  c u r r e n L  t o  l , C D

m o d u l e  f r o m  t h e  s y s t e m

R e c o m m e n d e d  r a t i n g s  o f

q u i c k - a r c h i n g  F u s e

V  o o ß e l o s  4 . 0 4 0 . 5 4  t o  I .  0 Ä  ( F l  )

V r t B e l o v  4 . 0 Ä 0 . 5 4  t o  l . 0 A  ( F 2 )
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