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l .  Gener i t l  spec i f i ca t ions

2.  Absolute l r rax imum rat ings

X wet bulb temperature should be 29 C nrax..and no condensation of rvater .

I tems Conlcrrts
d imens iona l  o r r t  l i ne 129-0 x 104.-5 i  rnm I
active area 95-96 x 76-76 | mm I
vicrvins arc'a t 0 t - 0  x  8 2 . 0  l m m l
disolav conrents I  o ixe ls  ] 1 6 0 ( w )  x  t 2 8 ( H
r l o t e  s i ze 0.56 x 0.5(r m m
dote oitch o 6 0 X 0 r1O m m
disolav mode Viewinc direction 6 o'clock. STN Grav mode .positive tvDe
crrcur l X-driver,Y-driver.Pover supplv circuit.

LCD contro l ler  (T6963C).RAM (8k bvtes)

i  nrerlä e r- CE WR- RD. C/D. RESET. Dara ( D0 - D7

Item symbol Absolute marimum ratinss unit nole
m l n max

supply voltage Voo 0 7.0
Vuo-Vst 0 24,0

rnDut voltase VIN -0.3 Vpo-0.3
stora!.le temDeralure Too -?n 60 r

oDeratins temDerature Tst!: 0 50
humidin ' t 0 90 %RFI X
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J .  E lec t r i ca l  spcc ic : t t ions

{. Optical spccications"

X Porver sttDplv for contrast control
c@sha | |beva r i ab |e fo rcon r ras tandv iew ingang lecon t ro l . and fo r
remperarure copensarion. iecommended Var(rypical value) is as follorvs ar each temperalure-

r"mnemtrrre ( C I V o o - V E = ( V )  ( t l n r

0 13 .8
-) 12.5
50 r0.8

(  Condi 1 i r )

hem wmbol condi t ions sDecrrrcatrons unit
m i n t vD max

supplal'volnge
Voo

x
4.75
-8.5

i .0
'7.o

5.:5
' b .o

V;r
VEI- t'er-=500 Hz 80 i l0 r30 Vrms

E L D r i v i n g
Freouenct

frl i00 500 I 000 ?tz

inout  vo l taee "H" VrH 2-8
inour voltage lll': Vrr- I

outour voluse "H" Vos ,t 'l

orrtDut voltaue "L" Vor- 0.1

current consumpllon

IDD Voo=5.0V
VeE=-li.5

r3 .0 mA
- lps l 0
lEr. Ver-: I l0V

fpr =i00Hz
18.0 mArms

=ii 'r- v v o l

lrem symbol condirion inecl l lcat tons untt nole
m l n nrn mzL\

viewing angle U r j 4 "  . K =  r . 3 40 deg. l a

d = l l l 0 "  . K >  L i r5
conlrasr ratio K 1 i 4.0 .)

response time T f ö = 0 "  . 8 = 0 ' 200 1 5 0 ms i .J
r r'l 200 3_i0

Luminance
ö - - 0 "  . g = o '

Ver-=l l0V
lEr=i00Hz

4.0 6.0 cdl Cß 5.6



N o t c ( " : D e f i n i L i o n  r l f  , l  , 0  r r  i t l l t l  0 u

t ' o r F . n , l l c r r  I  e r  l - l  t r o

N o t e ( "  : D e l i n i  t i o n  o I  Y i e r i n g  r l n g l c
C o r t l r n s L  r r r L i o  l a r g e r  L h a r r  l . 1 l  c i r r t  l r c
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l l r l v o  V o l  [ . 1 U 0

Rr: ref lect ion o[selectcd Area
Itr: reflection of Non-sclcclctl Area
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Dimensionit l  Out l ine

U n t t : E m

l 0 l . O r 0 . ] ( & r € l  O n c F l n g ,  V i c ' i o g  l r . r l

9 5 , 9 6  l A c t i r . 4 . . . 1

t

t

c

Detail of Pixels

1 6 0  x  1 2 8  P i x e t s

E__  __  t r l



6. Interfact
$. I lnterface Connection

P i n  N o . S igna l Func t  i  on

1 FGND Frame ground

t GND G r o u n d  ( s i g n a l  g r o u n d )

vnn Power supply  for  log ic

I vgg Power  supp ly  fo r  LCD dr ive  (shou ld  be  var iab le )

WR Daia  wr i te  (wr i te  da ta  to  the  modu le  a t  "L" )

o RD Data  read ( read da ta  f rom the  modu le  a t  "L"  
)

4
t ntr Chip  enab le  fo r  the  modu le I

8 c/D E="L" :  c, /D=' 'H"
RD="L" :  C,/D="1{"

command wr i le , .  C/6="L" ;  data wpi te
status read,  C/D="L"  ;data readt

I NC No connect ion

1 0 RBS[T I t o d u l e  r e s e t  ( c o n t r o l l e r  r e s e t )

1 1 DO Data input /output  (LSB)

I 2 D1 Data  input /ou tpu t

13 D2 Data input/output

1 4 D3 Data  input /ou tpu t l

D4 Data input,/output

1 6 Data input/output

t 7 D6 Data input /output

1 8 D7 Data  input /ou tpu t  (MSB)

' l o

NC No connect ion
i

20 l t n
I t u N o  c o n n e c t i o n

, 1 VsL Power  supp ly  fo r  BL dr ive  (on ly  fo r  the  LCD modu le
w i t h  E L  b a c k l i g h t )

22 vuLc Powör  supp ly  fo r  EL dr ive  (on ly  fo r  the  LCD modu le
w i t h  E L  b a c k l i g h t )



6.2 Btock Diagram of NTivi l6{ i \ t2t  (TLx-t(}13- l i t l )  and NTIl l  l6- l i \ l0 l  ( ' t - t -x-tol : -ro)

Do
to
D7

FR
FD
CE

c16

FESET

T6953C
ado
bo

3rlu
r l 8

. c e
- Et)
D I ISCP

LP

X - d r  i  v e r X - d r i v e r

C o n t r o l  L i  n e s

1 6 0  x  l 2 8  P i x e l s
LCD Pane l

X - d r i v e r

O n l y  f o r  T L X - 1 0 1 3 - E 0 )



6.3 Signal  T imi i tgs

I  t e m Symbo I
S p e c i f i c a t l o n s

Un i t
M i n . M a x .

c/D'  set  up T ime tcns 1 0 0 N S

C / D  H o I d  T i m e tcon 1 0 N S

C E ,  R D ,  W R
P u I s e  W i d t h

LcE '  tRo
LwR

8 0 N S

Data  Se t  Up  T ime tns 8 0 ns

D a t a  H o I d  T i m e toH 4 0 N S

A c c e s s  T l m e tecc 1 5 0 N S

Output  Ho ld  T ime tos 1 0 5 0 ns

C o n d i t i o n s :  v D D  =  5 + 0 . 2 5  v ,  G N D  =  o  V ,  T a  =  o  t o  5 0 ' c

Fig .  4 .6  Bus  T iming

r / n

CE

ED,nT{

Dg to D7
( | | R r T E )

Dg to D7
( READ )



6.4 I n  c a s e  o f  2  s c r e e n  d r i v e  m o d u l e s

T L X - 1 0 1 3  a n d  T L X - 1 O r 3 - E O  i s  d r l v e n

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

p o s i t i o n  o n  L C D  m o d u l e s  i s  s h o w n  i n

a s  2  s c r e e n ,  s o  t h J

address  and  d i sP IaY

F i g s .  I  a n d  2

F i g . Text  Disp lay

TH+8000H l  7TA-2l l TH+8000+7TA-1H

TH+800011+8TA- 2H TH+8000+8TA-1H

Characters

Graph ic  D isp lay

Pixe l  s

L i n e s

x e l s

TH+TA-2II TH+TA-1H

TII+2TA-2II TH+2TA-1II

TH+7TA-2 I I TH+7TA-1II

TII+8TA-2II TII+8TA-1II

TH+SOOOII+TA-2HTH+800011+TA-1H

TH+8000+2TA-2H TII+8000i l+2TA-1H

TH+6TA+ 1l lTH+6TA

TII+7TA+1HTll+7TA

TH+800011+ 1HTH+800011

Tl l+800011+TA+ 1l lTH+800011+TA

F i g .  2

Gt l+62GA G l l r 6  z G A +  l  l l

Gll+63GA+ 1t lGlt+63G4

Gi l+800011+ l l lG i l+800011

Gl l+  800011+GAGl l+800011+GA+ 1 l l

GH+GA-2l l GII+GA+ II I

I
1 2 8 P

Gll+2GA-2l l GH+2GA- I I{

Gil+6 3GA- 2r  t Gl l  r63GA- i l1

GH+6 4GA- 2ll GH+64G4-  1 I I

G l {+800011+GA-  2 l t GH+SOOOI I+GA_1H

GH+800011+ 2GA-2H GIt+ 800oi l+ 2GA- 1H

Gil+8000}t+63GA- 2l{ GH+ 80001t+63GA- 1H

G[+8000H+64GA-  2H GH+ I000}t+6 4GA- 1H

- 8 -



T e x t  D i s P I a Y Graph i c  D i sP laY

P i x e I s /
Charac te r

Number  o f .
I lo r  l  zon  Ia r
P  i x e l  s

Number of
Ve r t  i ca l
P i x e I s

Graph ic
A reä  GA

( H e x .  )
Nurnbe r o f
Charac te rs

Number  o f
L i n e s

T e x L  A r e a
TA

( H e x .  )

1 4 l I 160 1 2 8 1 4 H
T I . X - 1 0 1 3
T t , x -  1 0 1 3  - E 0

8x8 9 6 1 6

D? D6 D5 D4 D3 DOD2 D1

id  Data

N o t e  I .

(MSB)

In  case o f  g raPh ic  d isPIaY

( 8 x 8  p l x e l s / c h a r a c t e r )

I

I

I

I

+- Graphic Data

LSB )

I

l

I
I

I

I

I
I

I

I

I

l

- 9 -



6 . 5  I n  c a s e  o f  T L X - 1 0 1 3  a n d  T L X - 1 O 1 3 - E 0  ( Z  s c r e e n  d r i v e ) ,

D i s p l a y  R A M  i s  b u i l t - l n  t h e  m o d u l e ,  a n d  d i s p l a y  d a t a  i s

w r i t t e n  t o  t h i s  d i s p l a y  R A M .  B u i l t - i n  c o n t r o l l e r  L S f  T 6 S 6 3 C

i s  a u t 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 M ,  a n d  s e n d  d a t a  t o  L C D

d r i v e r s .  " c o n t r o l  l . J o r c l  s e t "  c o m m a n d  ( T e x t  l l o m e  s e t ,  T e x t

A r e a  s e t ,  e t c .  )  d e f i n e  t h e  R A M  a r e a  w h i c h  i s  r e a d  u y  c J n -

t r o l l e r  L S f  ,  s o  R A I ' I  m a p  c a n  b e  c h a n g e d  b y  u s e r ' s  p r e f e r e n c e .

I f  m o r e  t h a n  1  s c r e e n  c a n  b e  s t o r e d  i n  t h e  R A M ,  v e 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 e d  b y  r e s e t t i n g  t e x t

h o m e  a n d / o r  g r a p h i c  h o m e  a d d r e s s .  T h e s e  m o d u l e s  h a v e  8 K
I

b y t e  R A M  l o c a t e d  a t  a d d r e s s  o 0 0 0 H  t o  o F F F H  a n d  8 0 0 0 H  t o

8 F F F H ,  a n d  t h e  f o l l o w i n g  i s  a n  e x a m p l e  o f  R A M  m a p p l n g '  I

* + +  E x a m p l e  o f  R A H  M A P  * + *

ooo0rI

o 8 0 0 l I

OAOOI I

0cooH

OFFFTI

8 0 0 0 H

I  8 0 0 H

S A O O I I

B C O O H

s F F F H

N o t e s

. G r a p h l c  h o m e  a d d r e s s  l o o o o H

s r a D h i c  R A M  f o r  1 6 3 8 4  P i x e I s
. T e x L  h o m e  a d d r e s s  o A o ' O I I  ( t e x t
RAH fo r  5LZ charac ters )

. O f  f  s e t  r e g i s t e r  s e t  D L  =  " O 1 I I "

( C G  R A M  f ö r  1 2 8  c h a r a c t e r s )

t : I f  g r a p h i c / t e x t  h o m e
h a l f  s c r e e n ,  R A l l  m a P
f  i x e d
Above  examp le  o f  RAM
of  "CG RAI ' I  Mode"  i s
n e c e s s a r y .  S o  a b o v e

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

m a p  i s  f o r  " C G  R O M  M o d e " ,  i n  " L = e
s e l ö c t e d ,  2 0 4 8  b y t e  C G  R A H  a r e a  i s

RAI ' i  map shou ld  be  re loca ted .

2 :

( U p p e r  h a l f  s c r e e n )

Graphic RAM Area
( 0 0 ö o H  t o  o ? F F H :  2 0 4 8  b y t e )

At t r ibu te  RAM Area

Text  RAM Area

CG RAM ATEA
( 0 C O 0 H  t o  O F F F H z  l O 2 4  b Y t e )

( L o l e r  h a l f  s c r e b n )

G r a p h i c  R A M  A r e a
( 8 o b o u  t o  8 ? F F I I :  2 o 4 B  b y t e )

Att r ibute RAM Area

Text  RAM ATEA

N o t  u s e d

- 1 0 -



H o d u I e  N o . D i s p i a y  S i z e
( N u m b e r  o f
Row )

C o l u m n s  o f
D i  s p l a y

Charac te  r
Font
( p i x e l s /
charac  Ler  )

Number  o f
Screen

O p e r a t i n g  F r e -
quency  o f  Con-
t r o l l e r  T 6 9 6 3 C
( Ffllz )

T I .X-  1021
T L X - 1 0 2 1 - 8 0

8  I  i n e s
( 6 4  p i x e l s )

3 2  c o l u n n s 8x8 I  s c r e e n

2 . 3 r 0 . 5
l ' lDS= " L"
M D I = " L "
IIDO = " L"

MD2=  "  l l ' '
l . lD3=" l l "

F S O = " L "
F S 1 = " L "

DUAL= " H"

T L X - 1 0 1 3
TLX-  10  13  -80

1 6  I  i n e s
(  1 2 8  p i x e l s  )
( 2  s c r e e n s )

32 co lumns 8x8 2  sc reens

4  .  5 5 + 0 .  5
l . lDS= " L"
M D 1 = " L "
M D O = " L "

M D 2 = " l l "
l ' lD3=" l l "

FSO= "  L "
F S 1 = " L "

DUAL= " L"

TLX_7114
TLX-711A-EO

8  I i n e s
( 6 4  p i x e L s )

64 co lumns 6x8
8 x 8

1 screen

4  .  5 5 + 0 .  5
M D S = " L "
M [ ) 1 = " L "
I ' tD0="L"

MD2 =  "  l l "
MD3=  "  L "

FS0= "  L"

( N o t e  1  )

DUAL= " H"

TLX- 1 39 1
T L X - 1 3 9 1 - 8 0

1 6  I  i n e s
(  128 p ixe l .s  )

32  co lumns 6x8
8x8

I  s c r e e n

4  . 5 5 + 0 . 5
MDS= "  H"
M D I = "  L "
l' lD0= " L"

l ' fD2 : "H"
l ' lD3 = "  11"

FS0  =  "  L t '

( N o t e  1  )

DUAL= " H "

TLX-  130 1V

1 6  I i n e s
( 1 2 8  p i x e l s )

4 0  c o l u m n s 6x8
8x8

1  sc reen

5 .  ? 5 + 0 . 5
I I D S = " H "
M D I = " L "
| lD0= " L"

HD2= "  L"
l t D 3 = " l l "

F S O =  "  L "

( Note l .  )

DUAL= " H"

6.6 P i n

T h e

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

p i n  s e t t i n g  o !  c o n t r o l l e r  L S I

(  T 6 9 6 3 C  )

( T 6 e 6 3 C ) i s  a s  r o r r o w J :

In  case o f  8x8N o t e  I I n  c a s e  o f  6 x 8  p i x e l s / c h a r a e t e r ,  F S 1  i s  " H "

p i x e l s / c h a r a c t e r ,  F S 1  i s  " L " .

- l  l -



7.  Communica t ton  Between CPU and Modu le  I
7 . 1  C o n t r o l  S e q u e n c e

7 . 1 . 1  D a t a  T r a n s m i s s i o n  M e t h o d  I

B u i I t - i n  L C D  c o n t r o l l e r  T 6 9 6 3 C  1 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 l c ,  a n d  f o l l o w i n g  p r o c e d u r e  i s  r e q u i r e d  f o r  d a t a

t r a n s m i s s i o n  b e t w e e n  m o d u l e  a n d  C P U  
I

( 1 )  C o m m a n d  w i t h  2  b y t e  d a t a ( 2 )  C o m m a n d  w i t h  1  b y t e  d a t a

N O N o
Read

I

I Y E S
Data  Wr i te  D l  (

I
>  S t a t u s

I o w e r

Read

8  b i t )

I  b i t )

I  yES
D a t a  W r i t e  D 1

l w r . q
Command

N o N o

I  v rs
D a t a  W r i t e  D 2  ( u p p e r

NO

( 3 ) Command with no

Wr i te

I
I
I

d a t a

Read

IYES
Command Wri . te

t v E  q

Command Wri te

N o

Sta tus

> Status Read

>  S t a t u s  R e a d

- 1 2 -



I
( 4 )  D a t a  A u t o  w r l t e / D a t a  A u t o  R e a d

S T A 2  o r  S T A 3  s h o u l d  b e  c h e c k e d  b e t w e e n  a I l  d a t a  a n d  c o m m a n d .

( R e f  e r  5  , 2 . 2 . 6  " D d . t a  A u t o  i r l r i t e / D a t a  A u t o  R e a d "  )  |

( 5 )  S c r e e n  P e e k i n g ,  S c r e e n  C o p y

S T A 6  s h o u l d  b e  c h e c l c e d  j u s t  a f t e r  " s c r e e n  P e e k i n g " / " S c i e e n

C o p y " .  ( R e f e r  5 . 2 . 2 . 8 / s  " S c r e e n  P e e k i n g " ,  " S c r e e n  C o p y " )

7 . t . 2  S t a t u s  R e a d
I

S t a t u s  o f  c o n t r o l l e r  L S I  s h o u l d  b e  c h e c k e d  b e t w e e n  a l I

c o m m a n d  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 t i o n  w i t 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 0  t o  O l Z l  b y

s e t t i n g  e / D = " H " ,  E 5 = " L " .  ,

STAO
(  B u s y l  )

C h e c l c  c a p a b i l i t y  o f  i n s t r u c t i o n
e x e c u t i o n

S T A 0 = 0  :  D l s a b L e ,
= l :  E n a b 1 e

STA l
(  Busy2  )

C h e c k  c a p a b i l i t y  o f  d a t a  r e a d  o r
d a t a  w r i t e

S T A 1 = O  :  D i s a b l e
= l  :  E n a b l e  i

STA2
(  D A V )

C h e c l c  c a p a b i l i t y  o f  d a t a  r e a d
( o n l y  e f f e c t i v e  i n  a u t o  m o d e )

S T A 2 = O  :  D i s a b l e i
= t  :  E n a b I e  I

STA3
( R D Y )

C h e c k  c a p a b i l i t y  o f  d a t a  w r i t e
( o n l y  e f f e c t i v e  l n  a u t o  m o d e )

S T A 3 = 0 :  D i s a b l e r
= f :  E n a b l e

STA4
I

S T A S
( C L R )

C h e c k  p o s s i b i l i t y  o f  c o n t r o l l e r
ope ra t  i  on

S T A S = 0 :  D i s a b l e
= l  :  E n a b l e  

I

S T A 6
(  E r r o r  )

A d d r e s s  p o i n t e r  i s  o u t  o f  g r a p h i c
a r e a  o n  s c r e e n  p e e k i n g  a n d  s c r e e n
copy command

S T A S = 1 :  O u t  o f
g r a P h i c  I
a rea

STAT
( B l i n k )

C h e c k  t h e  c o n d i t i o n  o f  b l i n l c S T A T = O  :  D i s p l a y ,  o f f
- l  :  N o r m a I  I

d i s p l a y ( o n )

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

S T A T STA6 STA5 S T A 4 STA3 STA2 STA l STAO

M S B

- r 3 -
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7 .2  Command

7 . 2 . 1  C o m m a n d  L i s t

Corrnand
Cormald code

D e s c r l p t l o n
Bxecu t .  I  on
t lme  (Hex .  )
(  N o t a  

' 1  
)D7 D 8 D,I D3 D2 I DO

P o t n L e r  S e t 0 0 I 0 0 N2 N 1 NO N2 N I  NO
0 0 1
0 t 0
1 0 0

curaor  Po lnEer  se t
O l l s e t  R e s l 6 t e r  S e t
Addresg Po lnLer  Seg

S L a t u B  c h e c h

:ontro l  Hord
i e t

0 I U 0 0 0 N I l,t0 NT  NO
0 0
0 t

1 l

TexL l lome AddreEs Set
TexL  A reö  6e !
Orophlc l loms Address Sot
Graph l c  A rea  Se t

S ta tu6  check

'lode Set I 0 0 0 N2 N 1 ll0 Cc:o:CG ROl4 Mode
CG=1:CG RAH Hodo
N2 Hl  N0 (Graph lc  End Ter t )

0 0 0 ' o R '
0  0  I  "EXOR"
0 1 I "AND"
I  0  0  T e x L o n l Y

(  a t t r lbu te  capabt l  l t y )

32x1,/  f  OSC

D lsp lay  Hode I 0 0 I N3 N2 N I NO N 3 = o r G r a p h l c  d l e p l a y  o ! !
l : G r a p h l c  d l t P l a Y  o n

N 2 = o : T e r t  d l s p l a y  o f l
1 : ? o r t  d l a p l a y  o n

N l = 0 : C u r e o r  d l s p l a y  o l f
1 :Cu rco r  d l gp laY  on

N O = 0 : C u r s o r  b l l n l  o f l
1 : C u r s o r  b l l n k  o n

3 2x I / IOSC

Curgor
Pattern
Se lec t

I 0 I 0 0 N2 N I NO N2 ,N1 ,N0  spoc l l y  t he  nu rnbs r  o f
cu rgo r  l l nos
( Example )

N2  H l  NO
0  0  0  l l l n e c u r a o r

(bo tLom I I ne )
1  I  1  S l l n a c u r B o r

(8 rE  P t re l  cu rao r )

3 2r  1 / fOSC

Data Auto
Resd,/l{rl tc

1 o I I 0 0 H I NO lll ll0
0  0  DaLa  Au to  l f r l t e  Se t
0  I  DaLa  Au to  Read  SeL
I  0  AuLo  Rese t

Atter  th l6 cormand, cont lnuous
dat6 can ba vr l t ten or  read.
(  add reee  po ln te r  au toma i l ca l lY
lncrement )

32x' l , l lOSC

De la  Read /
l l r l t e

I 1 o 0 0 N2 i l1 NO DaLs Read/ l . l r lL6 cormsnd tor  1
by  t e .
H2=0:Addres8 Polnter  uP/dour l

= l :Add ress  Po ln te r  unchanged
N l=0 :Add rosa  Po ln to r  up

= l :Add reas  Po ln te r  dovn
N0=0 :Da te  l . l r l t e

= 1 : D a L a  R e a d

32x1, / fOSC

Screen
P e e k l n g

I I 0 0 0 0 0 Tru l s f e r  d l sp l ay  d r t a  t o  deLa
sLack  f o r  r ead  l r om  CPU-

Stat ,uB check

Screen Copy I I 0 I 0 0 n 1  I l ne  d l sp l ayed  da ta  Hh l ch
add reaa  lE  l nd l caLed  by
add resa  po ln t€ r  16  coP led  t o
graphlc RiH araa.

StaLuE check

B I  t  Set , /
Rese  t

I I I N3 N2 N 1 NO Se t /ReB6L  co r rnand  f o r  a  b l L  l n
Lho  add reas  po lnLad  by  add ross
Do In te r -
h 3 = o : B l t  R e s e t

= 1 : B I i  S € t
N 2 ,  l l l  ,  N 0  I n d l c a t e d  L h e  b l  L  I n
Lhe  po ln t sd  add rass
( 0 0 0 -  l s  L S B ,  a n d  1 1 1  l s  M S B .  )

S ta tus  check

Notes l .  Status check betveen al l  conmaJtde and data ts reconmended, though execu-
L lon  L !ßE  f o r  seve ra l  co rmands  a ro  spoc l l l ed  l n  above  conmand  l l sL .
Po r  t h6  conmands  v tLh  "SLaLuB  Cbeck ' l n  execu t l oD  t l r oe ,  oxecu t l oD  t lDe
does  no t  apec l t l ed  because  l L  l g  l n l l uenced  by  l n t e rna l  s l . t ua t l on  o f
c o n t r o l l e r  L E I .
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1 . 2 . 2  D e s c r i p t  l o n  o  f  C o m m a n d

j . ? . 2 . 1  P o i n t e r  S e t  C o m m a n a l

D l ,  D 2 ,

C o m m a n d  i s  s e l e c t e d  b y  s e t t i n g  r '  1 r '  a t  s e l e c t e d  b i t

N 2 N 1 N O Command D 1 D 2

o U I C u r s o r  P o i n t e r  S e t C o l u m n  p o s i t i o n R o w  p o s l t i o n

o 1 U O f f s e t  R e g i s t e r  S e t A d d r e s s ooH

I 0 n A d d r e s s  P o i n t e r  S e t A d d r e s s  (  l o w e r ) A d d r e s s  ( u p p e r )

( a )  C u r s o r  P o i n t e r  S e t  I

T h e  c u r s o r  i s  d i s p l a y e d  a t  t h e  p o s i t i o n  s p e c i f i e d  b y  t h e  D I ,

D 2 .  T h e  c u r s o r  p o s i t , i o n  i s  s h i f t  o n l y  b y  t h i s  c o m m a n d ,  a n d

d o e s  n o t  s h i f t  b y  o t h e r  c o n m a n d  l i k e  a  " D a t a  W r i t e "  c o m m a n d .

D l ,  D 2  a r e  s p e c i f i e d  a s  f o l l o w s .

D 1  :  H o r i z o n t a l  e u r s o r  p o s i t i o n  c o u n t e d  b y  " c h a r a c t e r "  ( 5  t o

I  p i x e l s  w i d t h , / c h a r a c t e r  s p e c i f  i e d  b y  h a r d  s e t t i n g

r e f  e r  4 . 6  " 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  L S I " ) .  l ' ' t S B  o f

D I  i s  n e g l e c t e d ,  a n d  1 2 7  i s ' t h e  m a x i m u m .  I

D 2  :  V e r t i c a l  c u r s o r  p o s i t i o n  c o u n t e d

p i x e l s  h i g h  c h a r a c t e r ) .

U p p e r  3  b i t  a r e  n e g l e c t e d  a n d  3 2

c a s e  o f  T L X - 1 0 1 3  a n d  T L X - 1 0 1 3 - E O ,

by  "cha rac te r "

s c r e e n  i s  " 1 0 H " .

(81

i s  t he  Max imum.  In

f i r s t  r o w  o f  l o w e r

N o t e : P l e a s e  n o t e  t h a t  t h e  c u r s o r  p o s i t i o n  s h o u l d

a c t u a l  d i s p l a y  a r e a .

b e  w i t h i n

( b ) O f f s e t  R e g i s t e r  S e t

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

g e n e r a t o r  R A M  a r e a .  T h e  u P P e r

a r e a  i s  s e t  a s  t h e  L o w e r  5  b i t s

D l  i . s  n e g l e c t e d .  D 2  s h o u l d  b e

R e f e r  5 . 4  " C h a r a c t e r  G e n e r a t o r "

i

u s e d  t o  d e t e r m i n e  c h a r a c , t e r

5  b i t s  i n  s t a r t  a d d r e s s  o f  C G

o f  D 1 ,  a n d  u p p e r  3  b i t s  o f

0 0 H .

f o r  d e t a i l  o f  C G  R A M .

0 o 1 o 0 N 2 N 1 NO

- 1 5 -



( c ) A d d r e s s  P o i n t e r  S e t

A d d r e s s  P o i n t e r  S e t

a d d r e s s  f o r  w r i t i n g

d a t a  f r o m  b u i l t - i n

the  ac tua l  RAM area

( r e f e r  t o  4 . 5  " R A M

7.2 .2 .2  Cont ro l  Word  Set  Command

D 1 ,  D 2 ,

H o m e  a d d r e s s  o f

d e f i n e d  b y  t h i s

I
c o m m a n d  i s  u s e d  t o  i n d i c a t e  t h e  s t a r t

I
d a t a  t o  b u i l t - i n  R A l . l ,  o r  f o r  r e a d i n g

R A M .  T h e  a d d r e s s  s h o u l d  b e  l o e a t e d  i n
I

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

M A P "  )  r

d i s p l a y  R A M  ( T e x t ,  G r a p h l c ) ,  a n d

c o m m a n d .

I
areas are

I

N I NO Command D 1 D 2

o 0 T e x t  H o m e  A d d r e s s  S e t
( T I I  )

A d d r e s s  (  I o w e r ) A d d r e s s  ( u p p e r )
I

0 1 T e x t  A r e a  S e t  ( T A ) N o o f  c o l u m n o 0 H

I 0 Graph ic  Home Address
S e t  ( C u 1

Address  (  l ower ) Address  (upper )
I

I I G r a p h i c  A r e a  S e t  ( C A ) N o o f  co lumn o 0 H

( a )  T e x t  H o m e  A d d r e s s  S e t  ( T f l )

T h i s  c o m m a n d  d e f i n e s  t h e  s t a r t i n g  a d d r e s s  o f  d i s p l a y  R A M  f o r

t e x t  d i s p l a y .  T h e  d a t a  i n  t h e  T e x t  h o m e  a d d r e s s  ( T H )  i i s

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

t e r  o n  l s t  r o w ) .

I
( b )  T e x t  A r e a  S e t  ( r A )

T h i s  c o m m a n d  d e f i n e s  t h e  n u m b e r  o f  c o l u m n  b y  D l .  T e x t l  a r e a

c a n  b e  d e f i n e d  i n d e p e n d e n t  f r o m  c h a r a c t e r  N o .  f i x e d  b y  h a r d

s e t t i n g  o f  c o n t r o l l e r  L S I .  T e x t  a r e a  1 s  u s u a l l y  d e f  i n ' e d  t h e

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

s o  a d d r e s s  c a n  b e  c o n t l n u o u s  l n  t e x t  a r e a  i n  t h i s  c a s e .

o I 0 o 0 o N 1 N O
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( c )

w h e n  u s l n g  a t t r i b u t e  f u n c t i o n ,  G r a p h i c  H o m e  A d d r e s s  l n d i -

c a t e s  t h e  s L a r t i n g  a d d r e s s  o f  a t t r i b u t e  R A M  a r e a .  l

( d )  G r a p h i c  A r e a  S e t  ( c A )  |

T h i s  c o m m a n d  d e f i n e s  L h e  n u m b e r  o f  c o l u m n  b y  D 1 .  G r a p h i c

a r e a  c a n  b e  d e f i n e d  i n d e p e n d e n t  f r o m  c h a r a c t e r  N o .  f i x q d  b y

h a r d  s e t t i n g  o f  c o n t r o l l e r  L S I .  S o  a d d r e s s  i n  g r a p h i c  a r e a

c a n  b e  c o n t i n u o u s  a n d  R A I ' I  a r e a  c a n  b e  u s e d  w i t h o u t  u n e f f e c -

t i v e  a r e a ,  i f  g r a p h i c  a r e a  i s  d e f i n e d  t h e  s a m e  n u m b e r  a s  t h e

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

w i l I  b e  d i f f e r e n t  b y  c h a r a c t e r  f o n t  s e t t l n g  e v e n  i f  h o r i z o n -

t a l  p i x e l  n u m b e r  i s  t h e  s a m e .

7.2.2.3 Mode Set  Command

( N o  d a t a )

I ' t o d e  S e t  c o m m a n d  s e l e c t s  c h a r a c t e r  g e n e r a t o r  ( C G  R O M  M o d e , / C G

R A l t  M o d e ) ,  a n d  c o m b i n a t i o n  o f  L e x t / g r a p h i c  d i s p l a y

G r a p h i c  H o m e  A d d r e s s  S e t  ( G H )

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

g r a p h i c  d i s p l a y .  T h e  d a t a  i n  t h e

i s  d i s p l a y e d  a t  t h e  h o m e  P o s l t i o n

b i t s  i n  1 s t  l i n e ) .

I

a d d r e s s  o f  d i s p f a y  n Ä u  f o r

G r a p h i c  H o m e  A d d r e s s  I  ( G H )

o f  d i s p t a y  ( l e f t  e n d  8

1 0 n 0 L- LT N 2 N I NO

I

CG Command

o ULI ROr'1M o d e :  B u i I t - i n  1 2 8
a n d  b u i  l t - i n
( C o d e :  B o H  t o

c h a r a c t e r  C G
CG RAM for
F F H )  c a n  b e

R O M  ( c o d e : O O H  t o  ? F H )
L 2 8  c h a r a c t e r s
u s e d

1 CG RAI'I l ' { o d e :  B u i I t - i n  C G
o O H  t o  F F t l )

RAI ' I  fo r  256
c a n  b e  u s e d

c h a r a c t e r s  ( c o d e

When CG ROM Mode

s e l e c t e d  f r o m  b u i

l y  s e l e c t e d  f r o m

i s  s e l e c t e d ,

I t - l n  C G  R O M

C G  R A M .

c h a r a c t e r  c o d e

and 8OH to  FFH

o O H  t o  ? F H  i s

1 s  a u t o m a t ! . c a f -
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N 2 N 1 N O Command

o U L o g i c a l t y  ' r O R "  o f  g r a p h i c  a n d  t e x t  d i s p l a y

o o I L o g i c a l L y  " E X O R "  o f  g r a p h i c  a n d  t e x t  d i s p l a y

I I L o g i c a l L y  " A N D "  o f  g r a p h i c  a n d  t e x t  d l s p l a y

1 o o Tex t
da ta

d i
i n

s p l a y  o n l y  ( t e x t
g r a p h i c  a r e a )

c a n  b e  a t t r l b u t e d  b y  t h e

L o g i e a l  l y  " O R "  
,  

"  E X O R "  a n d  " A N f ) "

c a n  b e  d i s p l a y e d  b Y  t h i s  c o m m a n d .

a t t r i b u t e d  b e c a u s e  ' A t t r i b u t e  R A M

a r e a .

7 .2 .2 .4  D isP laY I ' tode  Set  Command

( N o  d a t a )

o f  g raph ic  and  tex t  d i sp lay

On ly  tex t  d i sp lay  i "  I
is  located in  Graphic  RAM

D i s p l a y  m o d e  i s

b i t s  b y  s e t t i n g

s e l e c t e d  f r o m  c o m b i n a t i o n
' r l r r  a t  t h e  s e l e c t e d  b l t .

o f  f o l l o w i n g  4

1 o o 1 N 3 N 2 N 1 N O

Command

N O C u r s o r  b l i n k  O N ( N o = 1 )  /  C u r s o r  b l i n k  O f F ( H O = O i

N 1 C u r s o r  d i s p l a y O N ( N r = r ) C u r s o r  d i s p l a y  O F F ( N 1 = 0 )

N 2 T e x t  d i s p l a y  O N ( N 2 = 1 )  /  T e x t  d i s p l a y  O r F ( N z = O )

N 3 G r a p h i c  d i s p l a y  O N ( N 3 = 1 )  /  G r a p h i c  d i s p l a y  O F F ( N S = 0 1

A f t e r  h a r d  r e s e t ,  a I I  d i s p l a y s  a r e  l n h i b i t e d

(  N O = N l = | ' l l = | r f  J = Q  )  .

- 1 8 -



7.2 .2 .5  curs  o  r

( N o  d a t a

P a t t e r n  S e L e c L  C o m m a n d

)

i s p l a y  i s  " O N " ,  t h i s

I  l i n e  w i d t h  c u r s o r

W h e n  c u r s o r  d

p a L t e r n  f r o m

( b t o c k ) .

c o m m a n d  s e l e c t s

t o  8  l i n e  w l d t h

t h e  c u r s o r

c u r s o r

I o T o o N 2 N I N O

N 2 N 1 N O C r r r s o r  p a t t e r n

n o I  I i n e  w i d t h  c u r s o r

o o 1 2  I i n e  w i d t h  c u r s o r

o 1 o 3  l i n e  w i d t h  c u r s o r

0 I I 4  I i n e  w i d t h  c l l r s o r

I o o 5  I i n e  w i d t h  c u r s o r

I o I 6  I i - n e  w i d t h  c u r s o r

I 1 o 7  l i n e  w i d t h  c u r s o r

I I I B  I l n e  w l d t h  c u r s o r

( 1  l t n e  e l d t h  c u r s o r )

( 8  I l n e  w l d t h  c u r f o r )

//z /,/z //., ,//. ',/,t
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1 o 1
I I 0 o N 1 N O

7 . 2 . 2 . 6  D a L a  A u t o  t ' J r i t e , / D a t a  A u t o  R e a d

( N o  d a t a )

I

T h i s  c o m m a n d  i s  c o n v e n i e n l  t o  s e n d  f u l 1  s c r e e n  d a t a ,  o r

r e c e l v e  f u l l  s c r e e n  d a l a  f r o m  b u l l t - i n  R A M .  A f t e r  s e t f t , i n g

a u t o  m o d e ,  " D a t a  W r j . t e  ( o r  R e a d ) "  c o m m a n d  i s  n o t  n e c e s s a r y

b e t w e e n  e a c h  d a t a
" D a t a  A u t o  W r i t e  ( o r  R e a d ) "  c o m m a n d  s i t o u l d  f o l l o w  t h e  

,
" A d d r e s s  P o i n t e r  S e t "  a n d  a d d r e s s  p o i n t e r  i s  a u t o m a t i c l a l l y

i n c r e m e n t  b y  + 1  a f t e r  e a c h  d a t a .  A f t e r  s e n d i n g  ( o r  r e c e i v -

i n g )  a l t  d a t a ,  A u t o  m o d e  r e s e t  i s  n e c e s s a r y  t o  r e t u r n  l l o " * a t  (

o p e r a t i o n  b e c a u s e  a l I  d a t a  i s  r e g a r d e d  " d i s p l a y  d a t a "  a n d  n o

c o m m a n d  c a n  b e  a c c e p t e d  i n  t h e  a u t o  m o d e .  
'

N 1 NO Command

0 0 D a t a  A u t o  W r i t e  S e t

0 1 D a t a  A t r t o  R e a d  S e t

I o A u t o  M o d e  R e s e t

N OLe  1 .  S ta tus  check  fo r  au to  mode  (STA2  o r  STA3)  shou ld i
chec l ced  be tween  each  da ta .  Au to  Rese t  shou ld  be l
pe r fo rmed  a f te r  chec l c ing  STA3=1  (Da ta  Au to  Wr i te
o n l y ) .

- 2 0 -
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N O r{o
( S T A 3 = 1 )

NO
(  S T A 3 =  1  )

I

S l a t u s  C h e c k  (  S T A O = 1 ,  S T A I = 1 )

I
I  Y E S
t

D 1  ( A d d r e s s  D a t a )

l +r N o
S t a t u s  C h e c k (  S T A O = 1 ,  S T A I = l  )

I
I  

YES

D Z  ( A d d r e s s  D a t ä )

l +t N O

S t a t u s  C h e c k ( S f e O = 1 ,  S T A I = 1 )
I

I  ves
T

A d d r e s s  P o l n t e r  S e t  ( 2 4 H )

l +
+ N O

S t a t u s  C h e c k  (  S t e O =  1  ,  S ' l A l =  1 )
I
I  ves
+

S t a t u s  C h e c k

I
I  vns
+

A u t o  R e s e t  ( B 2 l I )

I
l

@D

ch

ch

S

S

s

E

S

E

t u

Y

a

<_

tu

Y

a

S t a
I
I
I
t

D a t
I
I
?

S t a
I
I
I
I+

Dat

t -
It

l r^

A

A

.  v r .e

Data  Au to  Wr i te  Command  (nOH1

IY N O I
Status Check (  ST,q,S= 1 ) - r

o 1_ L I



I I o o o N 2 N 1 NO

7 . 2 . 2 . 1  D a t a  W r i t e / D a t a  R e a d

D 1 ,

N o L e  1 .  D l  i s  n e c ä s s a r y  o n l y  f o r  D a t a  W r i t e '

T h i s  c o m m a n c l  i s  u s e c l  f o r  D a t a  W r i t e  f r o m  C P U  t o  b u i l t - i n

R A l . t ,  a n c l  D a t a  R e a d  f  r o m  b u i l t - i n  R A M  t o  C P U .  D a t a

l , t r i t e / D a t a  R e a r l  s h o t t l d  b e  e x e c u t e d  a f t e r  s e t t i n g  a d d r e s s  b y

A d d r e s s  P o i n t e r  S e t  c o m m a n d .  
1

A d d r e s s  p o l n t e r  c a n  b e  a u t o m a t l c a l l y  i n c r e m e n t  o r  d e c r e m e n t

b y  s e t t i n g  t h i s  c o m m a n d .  |  (

N 2 N 1 N O Command

o
o

o
o 1

D a t a  W r i t e  ( a f L e r  e x e c u t i o n ,  a c l d r e s s  p o i n t e r  i n c r , e m e n t )

l J a t a  R e a c t  (  a f  L e r  e x e c u L l o n ,  a d d r e s s  p o l n t e r  l n c r ' e m e n t  )

o 1 0 D a t a  W r i L e  ( a f t e r  e x e c u t i o n ,  a d d r e s s  p o i n t e r  c l e c r b m e n t )

o I I D a t a  R e a d  ( a f t e r  e x e c u t i o n ,  a d d r e s s  p o i n t e r  d e c r e m e n t )

1 o 0 D a t a  W r i t e  ( a f t e r  e x e c u t i o n ,  a d d r e s s  p o i n t e r  u n c h ä n g e d )

1 D a t a  R e a d  ( a f t e r  e x e c u t i o n ,  a d d r e s s  p o i n t e r  u n c h a n g e d )

Th is  command  1s  necessa ry  fo r  each  I  by te  da ta '  I

I

7 . 2 . 2 . 8  s c r e e n  P e e k i n g  ( o n I y  f  o r  T L X - 1 3 0 l V  w i t h  6 x 8  P i x e I s , / c h a r a .  )

( N o  d a t a )

T h i s  c o m m a n d  i s  u s e d  t o  t r a n s f e r  d i s p l a y e d  1  b y t e  d a t a ,  t o

d a t a  s t a c k ,  a n d  t h i s  1  b y t e  d a t a  c a n  b e  r e a d  f r o m  c P U  b y

D a t a  R e a d  c o m m a n c l .  S o ,  I o g i c a l  c o m b i n a t i o n  d a t a  o f  t e X t  a n c l

g r a p h i c  r l i s p l a y  o n  L C D  s c r e e n  c a n  b e  r e a r l  b y  t h i s  c o m m a n d .

S L a t u s  ( 5 T A 6  )  s h o t t l c l  b e  c h e c k e c l  j u s t  a f  t e r  " S c r e e n  P e e l c i n g "

c o m m a n d .  I f  L h e  a d c l r e s s  d e t e r m l n e d  b y  " A d d r e s s  P o i n t e F  S e t "

c o m m a n d  i s  n o t  i n  g r a p h i c  R A M  a r e a ,  t h i s  c o m m a n d  i s  i g n o r e d

a n d .  s t a t u s  f l a g  ( 3 T A 6 )  i s  s e t .

l_ I I o o o o o

- 2 2 -



T h e  p r o c e d u r e  t o

f o I I o w s .

S t a t u s  C h e c k (  S T A 0 = I . ,  S
I  YES
I

D 1  ( A d d r e s s  D a t a )

r e a d  d i s p l a y e d  d a t a  b y  t h l s  c o m m a n d
I

i s  a s
I

I

S t a t u s

D 2

S t a t u s

r N o
C h e c k  (  S T A O = 1  ,  S T A l = 1  )

|  
" , ,

( A d d r e s s  D a t a )

I  YES

A d d r e s s  P o i n t e r  S e t
I
* - -

NO
C h e c k  (  S T a o = 1  ,  S T A l = 1  )

I
T YES

Data  Read Command

I
I+

S t a t u s  C h e c k
I
{,

S c r e e n  P e e k i

N O
(  S T A O = 1  ,  S T A 1 = 1  )
Y E S

ng Command (  EOl l )

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

L C D  d i s p l a y .  A n o t h e r  a p p l i c a t i o n  o f  t h i s  c o m m a n d  i s  t h a t

m o d i f  i e d  C G  i s  s e t  i n  t h e  C G  R A I ' {  a r e a  b y  r e a d i n g  c o m b i n a t i o n

d a t a  o f  t e x t  a n d  g r a p h i c  d a t a  a n d  w r i t i n g  t o  C G  R A M  a r P a .

F o r  e x a m p l e ,  C G  f o r  r e v e r s e  c h a r a c t e r  | s  m a d e  b y  t h i s  m e t h -

o d .  i

N o t e :  F o r  u s  i n g  t h i s  c o m m a n d ,

i c  A r e a  S e t  ( c a ' 1  s h o u r d
" c o l u m n s  o f  d i s P I a Y "  l n

I

T e x t  A r e a  S e t  ( T A )  a n d  G r a P h -

b e  d e f l n e d  a s  s a m e  n u m b e r  a s

p i n  s e t t l n g .  :

i vus

Status Check (  5TA6=0 ) -+
t l
I

I  YES
I

st l , tus Check (  Stao=r ,  srer=I9j

- 2 3 -



j . 3  I n i t i a l  i z a t i o n  I

I n i t i a l i z a t i o n  o f  c o n t 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

, , l . l o d e  S e t "  a n d  " c o n L r o l  l , l o r d  s e t "  a f L e r  p o w e r  o n .

F o I l o w i n g  i s  t h e  e x a m p l e  o f  l n i t i a l i z 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 .

Cormand c /D D ? D6 D5 D4 tr3 v 4 D I D O H e x . No t€

Porror On Pover On

l l a rd  Rese t  (Use  nege !  Te rm lna l  ) f r " o e t = " t . "  ( I  m o e c  m l n l m r u n  a f t e r  V g p  a  { . ? 5  V )

Hods  Se ! I I 0 0 0 0 0 n 0 80 l l "OR" rode

Cont ro l  l lo rd  Set
Grap l r l c  l lo r re  Pog l t lon  Set
(Gr iph lc  l lome Address  0000R)

n

0
0
U

0
0

0
0

0
0

0
0

0
0

0
0

0
0

00 l l
00 l t Graphlc HoJe Address

Cormand0 I 0 0 o 0 I 0 42ll

Number  o l  G raPh l c  A rea  Se t 0
0

l loto l Nunber o!  GraPhtc Area

Conmand II 0 0 0 0 0 I 1 , t 3 l l

T e x L  H o m c  P o 8 l B l o n  6 e L
( T e r L  H o m e  Ä d d r e s e  a " ' l l )

0
0 a I t

o
a a

Note2 Tert  Honro Äddress

conmand 
I

0 I 0 0 0 0 0 0 {oi l

l l umbe r  o f  TexL  A reB  SeL 0
0

No ts  I Number of  Tert  Area

Cormand0 I 0 0 o 0 0 I { l l l

( I n t t I s l l z o  g n d )
( D Ä L a  H r l  t c )

Add ress  Po ln te r  Se t
(Add re3s  Po lnLe r  000011 )

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

00 l l
0 0 t l

Graphtc l lome Address

Cormaldo l o I 0 I 0 2 { l l

D o t a  t l ! l L e  ( G r a p h t c ) U

I
0 l 1 3 t

0
0
0

t
0

0
u

I
0

5 5 l l
c0 l l

o".o I
Conrnand

Da ta  i
Conmand I

0
I

I
I 1

1
0

0
0

I

0
0
0

I

0
U AAII

c0 l l

Addrese  Po InLe r  Se t
( A d d r e s a  P o l n t e r  ' f " l l  )

0
0 I

a Note2 Text Home 

]ddrese
ConmatrdI 0 o I 0 0 t 0 0 2.r l l

D a L a  l l r l t o  ( T e r t ) ( r )

( o )

0
I

0
1

I
0

I
U

0
0

I
0

0
0

o
0

3 4 l l
c0i l

D a t a  I
Conmand

Da ta
Conrnand 

I
0
I

U 0
I

I
0

0
U 0

1
0

I
0 0

2 8 l l
c0il

I i
i

I I I

D t 6 p l s y  H o d e  S o L
( T e r L , / G r a P b l c  o n )

1 I 0 0 I I 0 0 scil
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l . { oc lu le  No . P i x e l s / C h a r a c  L e r D7 D6 D 5 D4 n ? D2 D1 DO l l e x .

T L X -  I  0 2  I
T L X -  1 0 2  1 - 8 0

8 x 8 0
0

o
0

0
0

o
0

1
0

1
0

1
0

I
I

0
OF}I
0 0 H

T I . X -  1 0 1 3
T I , X -  1 0 1 3  - 8 0

8 x 8 U

0
0
0

0
0

1
0

0
o

I

0
0
0

0
0

1 4 H
OOI I

TLX-  139 1
T L X - 1 3 9 1 - 8 0

6 x 8 0
0

0
0

0
0

1
0

0
0

1
0

1
0

0
0

16H
00H

8x8 0
0

0
0

0
U

1
0

U

0
0
0

0
0

0
: I

10 l l
00H

TI ,X-?114
TLX_? I1A-EO

6x8 0
0

0
0

I
I

0
0
0

I
0

0
0

0
n

0
0

2 8 H
OOI I

8 x 8 0
0

0
0

0'0 1
0

1
0

1

0
1

0
U

0

l

.1BH
OOI I

TLX-1301V

6x8 0
0

0
0

1
0

0
0

L
0

q
0

0'
0

' 0 .

0
28H
o0H

8 x 8 0
0

0
0

0
0

1
0

1
0

1

0
I '
0

0
.0

1 E H
00t l

N o L e  1 N u m b e r  o f  g r a p h i c  a n d  t e x L  a r e a

Nole  2 :  Tex t  l lome Address  (
Pointer Set cornmand
T h e . f o l l o w i n g  i s  a n
!lap" )

t + * * l l )  and  s ta r t  add ress  fo r ' t ex t  da ta  by  Address
( t * * * l l )  shou ld  be  de te rm ined  fo r  each  modu les .
examp le  o f  Tex t  Home Address .  (nd fe r  4 .5  "RAM

D? D6 D5 D4 D3 D2 D1 D 0 . HJx.

I  S c r e e n  D r i v e 0
0

0
0

0 0
I

0
0

0
1

0
1

0
1

OOI I
t7il

2  S c r e e n  D r i v e 0
0

0
0

0
0

0
0

0
I

0
0

0
1

U

0
00l l
OAII

N o t e s  3 :  " s t a t u s  C h e e k "  s h o u l d  l l e  i n s e r t e d  b e t w e e n  a I l  c o m m a n d  a n d  d a t a .
4 :  t r i s p l a y  t r { o d e  S e t  r e g  j  s l e r  i s  c l e a r e d  ( n o  d i s p l a y  m o d e )  b y  l l a r d  r R e s e t ,

and no  r l i sp lay  i s  appeared on  LCD pane l .  And . jus t  a f  te r  "D isp l ,ay

Moc le  Set  gc l l " .  l , , f  r i t ten  da ta  i s  d lsp layed on  the  LCD-

* 2 5 -



7 . 4  C h a r a c t e r  G e n e r a t o r

7 .4 .1  Charac ter  Genera l -o r  ROl . t

C h a r a c t e r  g e n e r a t o r  R O M  f o r  1 2 8  c h a r a c t e r s  i s

m o d u L e .
" M o d e  S e t "  f o r  " C G  R O I ' I  M o d e "  s h o u l d  b e  s e l e c t e d

bu i  I  t -  1n CG Rol i t  .

C h a r a c t e r  p a t t e r n  a n c l  c h a r a c t e r  c o d e  i s  s h o w n  i n

c h a r t .

CG RO}'I PATTERN

(LSB)

o

I t - i n

I
. t o r J

b u i t h i  s

u s  1 n g

f  o J - I o w i n g

4

(

NTT
i l t l
ilt+
i l l l

itli
il[
itI
i l t l

lili
ffi

- 2 6 -



7 . 4 . 2  U s e r  C h a r a c t e r  G e n e r a t o r

C h a r a c t e r  g e n e r a t o r  R A M  i s

u s e d  a s  c h a r a c t e r  g e n e r a l o r

b y  p r o g r a m .  T h e  P a r t  o f  b u

C G  R A M "  f o r  2 5 6  c h a r a c t e r s

f o r  J � z a  c h a r a c t e r s  b Y  s e l e c

I

RAM

t h e  b u i l - t - l n  R A M  w h l c h  c a n  l b e

a f t e r  w r i t i n g  c h a r a c t e r  P a t t e r n

i l t - t n  R A M  c a n  b e  u s e d  a s  " U s e r
I

b y  s e l e c t i n g  " C G  R A M  M o d e " ,  o r

t t n g  " C G  R O M  M o d e " .

\ r , l

( 2 )

P o s i t i o n  o f  U s e r  C G  R A M

T h e  u p p e r  5  b l t s  i n  s t a r t  a d d r e s s  o f  U s e r  C G  R A M

( N N N N N )  i s  r t e f i n e d  b y  " P o l n t e r  S e t "  c o m m a n d  ( O f f s e t

R e g i s t e r  S e t ) ,  a n d  f o l l o w i n g  2 o 4 B  b y t e  a r e  d e f i n e d  a s

" U s e r  C G  R A M "  a r e a  w h e n  C G  R A M  M o d e  i s  s e l e c t e d .  L O 2 4

b y t e  ( a d c l r e s s :  N N N N N l o 0 o o o o 0 o o 0  t o  N N N N N l l 1 1 1 1 1 1 1 1 1 )  i s

d e f i n e d  a s  " U s e r  C G  R A M "  a r e a  w h e n  C G  R O M  M o d e  l q

s e l e c t e d .
l

W r i t i n g  t o  U s e r  C G  R A l l  I

C h a r a c t e r  p a t t e r n  o f  s p e c l f i e d  C G  c o d e  c a n  b e  w r i t t e n

i n  t h e  p o i n t e d  a d d r e s s  b y  " P o i n t e r  S e t "  c o m m a n d  ( A d -

d r e s s  P o i n t e r  S e t ) .  b y t e  d a t a  s h o u l d  b e  s e n t  t ' o

f o l l o w i n g  8  b y t e  a c l d r e s s  f o r  1  c h a r a c t e r .

( M S B ) ( L S B )

U p p e r  5  b i t
d e f i n e d  b y
" P o i n t e r  S e L "
command
(  O f  f s e t
R e g i s t e r  S e t )

A u t o m a t i c a l  L y
s c a n  f o r

C G  d i s p l a y
M o d e  )
CG
Moc le  )

C G  c o d e
( B  b i t )
M = 1  (  f o r

ROI't
M = o  (  f o r

RAM

- 2 7 -



(  3  )  D l s p l a y  P a t t e r n  i n  U s e r  C c  R A I ' I

C h a r a c t e r  p a t l - e r n  c a n  b e  d i s p l a y e r l  b y  s e n d l n g  C C  i c o d e

w l t h  " D a t a  l r t r i t e "  c o r n m a n d .  B u t  " D i s p I a y  M o d e  S e t '  "  f  o r

t e x t ,  d i s p l a y  s h o r " r l d  b e  s e l e c t e d  b e f o r e  u s l n g  C G .

f  n  c a s e  t h a t  " C G  R O I ' !  M o d e "  i s  s e l e c t e d ,  c h a r a c t e r

p a t t e r n  i s  s e l e c t e d  f r o m  b u i l t - i n  C G  R O M  w h e n  M S Q = 6
( O O I I  t o  T f t I ) ,  a n d  f r o m  U s e r  C G  R A M  w h e n  M S B = I ( B O I I  t o

F F l r ) .

f n  c a s e  t h a t  " C G  R A M  M o d e "  l s  s e l e c t e d ,  a l I  c h a r a c t e r

p a t t e r n s  a r e  s e l e c t e d  f r o m  U s e r  C G  R A l t  ( 0 0 H  t o  F F H ) .

( 4 )  R e l a t i o n  b e t w e e n  U s e r  C G  R A M  A d d r e s s  a n d  C G  c o d e  a n d

C h a r a c t e r  P a t t e r n  
(

W h e n  c h a r a c t e r  p a t t e r n  i s  w r i t t e n  t o  U s e r  C G  R A l , t ,

r e l a t i o n  b e t w e e n  C G  c o d e  a n d  " U s e r  C G  R A I - ! "  a d d r e s r s  i s

shown  ln  the  cha r t  on  nex t  page .

- 2 8 -



Charac te r  Cocle
? 6 5 4 3 2 t O

RAM Adr l ress  f o r  Use r  CG
I E D C t ] A 9 8 7 6 5 4 3 2 1 0

C h a r a c t e r  P a t t c r n
? 6 5 4 3 2 1 0

l ' t 0 0 0 0 0 0 0 0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1

N N N N N M O O O O O O O 0 0 0 0 0 0 0 0
0  o  0  0 E ] 0  0  o
0  0  0  0  0 [ 1  0  0
EErEtrtlElEt o
0  0  0  0  0 [ ! o  0
0  0  0  o l n o  o  0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

M 0 0 0 0 0 0 1 0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1

N N N N N T ' 1 0 0 0 0 0 0 1 o m o  o  o  o m o
3 HFüüFH 3
0 tll 0 t-1jt-11 0lfJ 0
0 u 1 0 0 0 o l ] J o l
o m o  o  o  o t - t l o i
o  u l  0  0  0  o l t l  0
0 0 0 0 0 0 0 0

t ' | 0 0 0 0 0 1 0 I 0 0 0 0
0 0 1
0 1 0

N N N N N M O O O O O o n l o  o  o  o m o
o [ n E o  o  o E l  o i
o E l o l l l  o  o G l  o

of i l l f lU lo  o o o
o f i ]  o T - o  o  o  o

iHHHHäHI
0  0  0  0 n m m 0
o o o of t t r f l0
0  0  0  0 ü 0 t l l o

1 1 1 0 0 0 0 0 0 0 0

r 1 1 1 1 I 1 1N N N N N 1 1 1 1 1 1 1 1

N o t e s  1 : the upper  5 b i ts  in  s tar t  address of  User  CG RAM"Po in te r  Se t "  comntand  (O f f se t  Reg is te r  Se t ) .

carefu l  so that  User  CG RAl l  area should not  be re
d i sp lay  da ta  e t c .

0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1

..NNNNN..
de f  ined

I  t  mus t
wr  I  t t en

i s
by

be
by

- 2 9 -



I
7 . 5  A t t r i b u t e

' 7 . 5 . 1  A t t r l b u t e  F u n c  L i o n  I

T h e s e  m o d r r L e s  h a v e  a t t r i b u t e  f u n c t l o n  f o r  " R e v e r s e  D l s i p I a y " ,

" B I i n k "  a n d  " I n h i b i t "  i n  t e x t  d i s p l a y  m o d e .  A t t r l b u t e  d a t a

i s  w r i t t e n  i n  t h e  " C r a p l r i c  A r e a "  d e f  i n e d  b y  " C o n t r o l  W r o r d

s e t , ,  c o m m a n d  ( G r a p h i c  l l o m e  A d d r e s s  s e t  a n d  G r a p h i c  A r e a

s e t ) .  s o  " T e x t  D i s p l a y  o n l y "  l * l o d e  s h o u l d  b e  s e l e c t e d  b y

" l , l o d e  S e t  "  c o m m a n c l ,  a n d  g r a p h i c  d i s p l a y  c a n n o t  b e  d i s p l l a y e d .

B u t  p l e a s e  n o t e  t h a t  i t  i s  n e c e s s a r y  t o  m a k e  " G r a p h l c  D i s -

p l a y  O n "  b y  , , D i s p l a y  F t o d e "  c o m m a n d  a f t e r  w r i t i n g  a t t r i b u t e

d a t a  a s  s h o w n  5 . 5 . 2 .  I

I
T h e  a t t r l b u t e  d a t a  o f  t l t e  1 s t  c h a r a c t e r  i n  " T e x t  A r e a "  i s

w r i t t e n  a t  t h e  l s t  1  l t y t e  i n  " G r a p h i c  A r e a " ,  a n d  a t t r i b u t e

d a t a  o f  n - t h  c h a r a c t e r  i s  w r i t t e n  a t  t h e  n - t h  1  b y t e  i n

" G r a p h i c  A r e a " .

A t t r t b u t e  f u n c t i o n ' i s  d e f i n e d  a s  f o l l o w s .

Att r ibute RAM
1 by te

* :  . D o n ' t  c a r e

* + * + N 3 N 2 N 1 N O

N 3 N 2 N 1 N O Func  t  i  on

0 0 o 0 N o r m a l  d i s p l a y

o I o I R e v e r s e  d i s p l a y

o o I I I n h i b i t  d i s p l a y

1 0 o 0 B I i n l r  o f  n o r m a l  d i s p l a Y

1 1 q I B l l n l c  o f  r e v e r s e  d l s p l a y

I 0 1 1 I n h i b i t  d i s p l a y

- 3 0 -



N o t e  1 .  F r e q u e n c y  o f  B l i n l c  ( f n f )

I

i

i
I

If

_  ' o s c
' R L  

6 4  x  t n  x  n  x  2

f O S C :  O s c i l l a t i o n  C I o c k  F r e q u e n c y  o f  C o n t r o l l e r
T 6 S 6 3 C

m :  N u m h e r  o f  l l o r i z o n t a L  p i x e l s  d e f i n e d  b y  p i n
s e t t i n g  o f  c o n t r o l l e r
( - ( c o l u m n s  o f  d i s p l a y )  x  ( H o r i z o n t a l r p i x e l

o f  c h a r a c t e r  f o n t )
n :  N u m b e r  o f  r o w s  p i x e l s

R e f e r  t o  4 . 6  " 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  L S I
( T 6 S 6 3 C )  "

2 .  T h e  O N / O F F  c l u t y  c y c  l e  r a t i o  i s  5 0 :  5 O  
I

'  
7 . 5 . 2  P r o c e d u r e  o f  s e t t i n g  a t t r i b u t e  I

T h e  e x a m p l e  o f  t h e  s e t t i n g  p r o c e d u r e  f o r  a t t r i b u t e  l s  1  a s

f o l l o w s .  I

I

N o t e s  1 .  * ;  D o n ' t  c a r e
2 .  G r a p h i c  l t o m e  A d d r e s s  ( * + * * l l )  a n d  A t t r i b u t e  D a t a  W r i t e  A d d r e s s  ( * * * * l l )

shou ld  be  de termined fo r  each modu les .

l
s l

Command cls D7 Dö D5 D4 D3 D2 D1 DO I l e x . Note

G r a p h i c  D i s p l a y  O f f I 1a 0 0 I 0 * + + Note  1  !

Graph ic  Home Address  Set 0
0
1 0 'I 0 0 o 0 I 0 a . t t l

l  L L I

I
Note  2
l lome Address  * * * * l l
command

I

At t r i bu te  Da ta  Wr l te 0
0
1
0
I
0
I

I

i
I

ö
0
1
0
1

I

I

0
0
I

0
1

I

I

I

0
0
0
n

I
t
t

0
0
0
0
0

I
I

t
I

ö
0
0
1
0

'l

0
0
t

0

ö
0
0
0
0

ö
0
0
I
0

I
I

I

ziu
00H
c0H
0Dtt
c0ll

I
I

I
I

Note 2
Address ***+ l l
Add ress  Po in te r  Se t
At t r ibute Data
Data Write command
At t r i bu te  Da ta
Data l,lrite commantl

I lode Set I
'| 0 0 0 0 I U 0 8 4 t l

G r a p h i c  D i s p l a y  o n 1 I 0 0 1 1 + * * Note  I  I

- 3 1 -



t ' .

0 .  a
0 .  I

0 . 2

t v l A R r i l r N c

F o  I  l o v  i t t g s  s h o r r  l r l  l r c  m a r k e t l  o n

TY  p t :  l l  r rm  l r c  r

l l n n r r f a c t r t r e r '  E  t l n n c  ( N a n o x )

C o r r n L r y  o f  o r i g i l t

I l r n u f o c t r r r i n g  l o L  t t r r m l r c r

l l r c  e a c l r  m o r l t t l e s .

^Qr .  t .  5  x
A Q l .  4 . 0  x

ANSI/ASQC Zt .4 ( l .evel  I I  )

2 5 ! 5 ' C

0 5 1 : 2 0  X t l l l

l ,CD n ro r l r r l e  s l ra l  I  be  ope rn te r l t l r e  r a t i n ß

_ a c -

U A I .  I T Y

Inspec  t  i on  r \Q l .

T o t t r l  o f  l l a j o r  l ) e f r : c l s

1 ' o t n l  o f  I l i n o r  l ) e f c c t s

S a m D l  i n g  l l e t l t o r l

T c s I  C n n r l i L i o n s

A m b i c n I  T e m p c r a  l t t r c

l l u m i r l i t y

l l l r r m i n r r t i o n

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

( 2 0 f  )  v i t h  r r l r r r r r t  l i { l  c n r  r l i s t a n c e  f  r o m  l . C D  m o r } u l e  l r y  n n k e r l  e y c s  v i t l r  3 0

crn  r l  i  : t  I  i tncc  f  rom I  l rc  l ,CD not l t t  I  e .  
I

V i e v i n ß  n n ß l r : . f o r  i n s p c c I i o r r  s f i o u l r l  l r e  v i t l r i n  v i e v i n g  a n g l ' e  s p c c i f i c r l  i r r

t l r i s  s p e c i f  i r : n t i r r n .  l ) c f e c t s  r l r i c h  i s  v i s i b l e  o n l y  i n  t l r e  d r r r f  a c c  g l n r e

s l r i r l l  b c  r l i s r c l l i t r t l c r l .

0 p e r n t  i  n g  c o t t r l i  I  i r r t t s

l l r t l  c s s  o  t l t c  r Y  i  s r :  s l l e c  i

v n l u e (  t  Y P  i  c a  I  v i r  I  r r c ) .

0 . 3  | ) i m e n s i o n s

:

I  i  e r l , by
1

I

I

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

l m p o r l n n t

D i  mer ts  io r ts

0  t l r e r s

I ) i n c n r ; i o r t i i l  o t t l  I i r t e ,  l ) i n c n s i o t t  l r e t . w e c n  t h c  m o t t n I

i  r u l  l r o  I  cs

l l a j o r

I

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



A ppeu f 'once

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

. l l ' r r t l ( : r ' r r  f ) c e l  i r t U .  s n n D p i l t g .  e l e r : t r i c a l l Y  s l t o r t .  I

* C o n r l t r t :  t  i v c  p i r  l "  I e r n  m  i s s  i n ß
t l r r r r r  1 l 0 X  o l  r r r  i t l i n n  I  I  i t l l l t

* l l c p n i r  p o r t i o t t  o t t  l ' 0 l l  r l o e s
e t r o x  y  r e s  i n .

o r  p  i n l r o l e  l a r ß e r

n o L  c o v e r c r l  b Y

* C o l t l  s o l r l c r  i r t i r t t ,  l e n r l  m o v e  w l t c n  p r r l l e r l .

l , l l i s a l l i g r r r n e n t  t r f  p n t l  n t t r l  l e a t l  o f  f l a t  p a c -

k i r 1 1 c  l , S  l (  l n r g e r  t l t t t n  l / 2  w  i t l L h  o f  l , S I  l e n r l ) .

* l ) i l ; t  i r r c I  s I n i r t ,  r u s l  n r  s c r a l c h .

l ) r r s l ,  f o r n i ß n  m i r t e r i a l s  a t t a r : l l e r l  o n  t l r e  r l i s -

; r l i r y  s r r r l ' i r t : c  i s  r l e f  i l t r : r l  a s  " l l l n c k  n n r l  V l t i t e
s p o t / l i n c s "  o r  " C t r n L r n s I  s p o t s / l  i n e s "  i n  0 . 5 .
l f  t h r : l ; t :  r n a t e r i n l  i s  e i t s i l y  v i p e r l  o l l ,  t l r e y
s l r r t r r  I  r l  l r t :  r l  i s r c l l a r r l  e t l .

* l ) i s t i r r c l  r l  i s p l l l y  ( : o l o r  t t n e v e l t e s s  n n t l  n e v L o n

r  i  r t u .

I ' C l l  Ä p p e a r n r l c ( :

S o l r l e r i n g

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

i lnck  an t l  f l r  i  t c
l ; p o t s / l i n c
C o r r  t  r a s  t  s p o  I  s /
I  i r t c

l ) i s p l r r y  c . o l o r , /
N e v t o n  r i n ß

I l a j r t r

l l i n n r

l l a j o r

l l i n o r

I l i n o r

l l i n o r

I l i n o r

- 3 3 -



0 . 5  0 p e r n l l , i o n a l

I t e n

Q r r a l i t y

l l n i f  o r n r i  t y

l l l t r c k ,  f l t i t e  n n r l
l l r i g h L  s p o t s / l i n e

l l o  l e  ( r  ' � )

C o r r I r a s t  s p o t s /
I  i  n e s

(  l r l r  c o r t  I  r n s  I
s p o l s / l i n c s ,

t l e f c c I s  o f
r e f l e c . l o r )

l l r r l c ( r r )

C u r r e n L
Consump I  i o r t

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

l l e s p o n s e  t  i m e

I n r : k  l  i  g l r  l

N o l e ( r { )  '  A v e r a l l e  t l  i i n t e t c r  l )  i s  r l c f  i t t e t l  n s  f o l  l o v s :

a

l )  - '

C l n s sD e s c r i p t  i o n

N r r  r l  i  s D  I  n y ,  I l t r  I  f  r r n c  I  i o n

l l i r ; s i n t i  l . i n c ,  r n i s s i n g  p i x c l

I ' i  r r l r n l c / p n t  l , e r r l  r l c f r l r m a t i t r n  l n r g e r
t l r i r r r  0 . 3  n r r n

l \ b n r r r r n i r l  f  I  i c k c r i r t g / [ a v i t r g  t t b s e r v e t l

1 1 6 i  f o r m i  t y  o f  l r n c k g r o r r r r r l , / r l i s p l a y

* A v c r n t i c  r l i n n r e t e r ( m m )  r \ c c e p I n l r l e  N o .
l ) 9 0 . 2  n e ß l e c l

0 . 2 < 0 9 0 . 3  N S s
0 . 3 < l )  l l : 0

* l , i n c  v i r l l h ( m r n )  l . e n g t h ( m m )
I  5  0 .  0 3  n e ß  l e c  t  g o o r l

0 . 0 3 < t s 0 . 0 5  t , 5 2  N g 5
0 . 0 5 < [ < 0 . 0 ' l  l , g l  N g s

I

I

I

* Ä v e r a g e  r l i a m e l c r  l \ c c e p L r h l e  N n .
I r  <  0 .  5  (mm)  goo r l

0 , 5 < l ) 9 1 . 0  N < i r
1 . 0 < l )  N = 0

* C o n t r i r s t  l i n e  v i r l t h  l . e n f l - l r  A c c e p t n h l e  N o .
Y  5  0 .  05  ( rnm)  ncg  I  ec  l  goo l l  ,

0 . 0 5 < V 9 0 . 0 ' l  1 . 5 2 . 0 ( m m )  N S 5  ,

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

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

0 r r L  o f  s J r c c i  f i c a l  i o r t s

N o  b n c k  I  i g l r  L  i r t t :

l J r r i l o r n r i t y  o f  l r a c k l  i S h L  h r i g l r I t t e s s

l l o  i o  r

I l n  j o r

l l i r r o r

l l i  r t o r

I l i n o r

l l i n o r

I l  i  r to r

l l i n o r

l l i n o r

l l a j o r

I l i n o r

- 3 4 -



t 0 R I i L r  l A n l l .  I ' 1 ' Y

T h e  l , C D  m t r r l  r t  l e  s l r a  I  I  l t t t v c  n o  f  u  i  l t r r c  i l t  l l r e  f  o l  I o v  i n g

I

r e l i n b i t i t y  l e s L s .

' I c s l  C t t r t t l i I i o n s

0 0 " C ,  2 0 0 h r s

- 2 0 " C ,  2 0 0 h r s

6 0 " C ,  ? 0 x l l l l ,  2 0 0 l t r s

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

0 ' C ,  V n n = 5 . 0 V , 2 0 0 1 t r s

-20'c = {]0'c
2 h  r .  3 0 m  i  n .  2 l r r . 5  c y c l e s

5  0 C ,  2  0 m s

X . Y , Z  r : a r : h  r l i  r e c l i o n s (  I  t i r n e )

T c s t  I  t c m

t ,

, t o

I

l l i  g l r  ' [ e r n p e  
r t t  l t t  r c  S  l o  r - a l l r l

l , o r  Tcmpe  r t r  I  r t  r r :  S  I  t r  r i r 11 t :

l l u n r  i  r l  i  t y  S  l t t r i r t l c

l l i  g l r  l ' e rnpe ra  I  t t  re  01 tc  ra  I  i  o t t

l .o r  Tempe rn  I t t  rc 0 p e r l l  i o n

T e n p e r n t u r c  C Y c

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

I l cc l rnn  i  cn  I  V  i l r  r r r  I '  i  on l 0  r o  2 5 0  r o l 0 l t z  s t e e D ,  0 .  5 0 ,  3 0 m  i  n r t  t e s

X , Y , 7 ,  e a c h  r l i  r e c t i o n s

N o I e  l .  T l r c  n r o t l r r l c  s l r r t r r l r l  r r o I  l r i r v c  c o r r r l c n s a t i o n  o f  r a t e r  o n  t l t c  m o t l r r l c .

t l g L e  2 . ' l ' l r c  n r o r l r r l c  s l r r r r r l r l  . h c  i n s p c c I c r l  t r f l e r  I  l t o r t r  s I o r n g e  i n  n o r m t t l

c o n r l  i  t  i  o n s (  l  5  t o 3 5 ' C ,  4 5  t o f i 5 X R l l )

i e  l r o p c  I t t  t : o r r e c l  l . l t c s t :  r l i s c . r i p t i r r n  a s  f o l l o r s :

l .  C r r r r c n I  t : o n s t r m p t i t t t t  i s  m o r c  l - l t a t t  s p e c i  f  i e t l  v a l t t e .  ;

2 .  l i r r n c t i o t t  t r f  t l r c  m t t t l t r l c  i s  t t o l  m a i n t a i l t e r l .

S . T l r e r c  i s  v i s i l r l c  r l t : l l r i r r l i r I i o n  o f  i r p p e r n n c c  n t t t l  r l i s p l n y  q t t a l i L y .

4 .  C n n L r a s L  r a t i o  i s  l c s s  L l r n n  5 0 X  o f  s p c c i f  i e r l  m i n i m r r m  v B l l l e .

S . l l r i g h I r r c s s  i s  l e s s  t l r a n  5 0 x  o f  s p e c i f i e t l  m i n i m u m  v 0 l u e .

I ITTF :  l .CD I lo  t l r r  I  c 5 0 0 0 0 h r  ( l , y p )

- 3 5 -



I

T  I .  W A R I T A N T Y
l l .  I  I n c o m i n g  l n s P e c t i o n

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

L a n c e / r e j e c t i o n .  l , t l l  r e j c c t i r r n  s l t o r r  l d  l l e  i n f o r m e r l  t o

f rom t l re  sh  i  n r r  i  nß  r la  t -c .  l

C r r s t o m e r  a l s o  h a s  l h e  r i g h [  ! o  r e j c c t  a n y  i n t l i v i d u a l  d i s p l a y  t h a , t  t l o e s

n o t  f  u n c t  i o n  p r o p c r l y ,  u r  t l o e s  n o I  n e c l t a n i c a l  l y  f  i t  o r  d o e s  n 0 L  m e e t  c o s -

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

l l . 2  l a r r a n L y  I ' e r i o t l  I

N S C  r a r r a n t s  f o r  a  p c r i o d  o f  l 5  m o n t h s  f r o m  t h e  s l r i p p i n g  d a t e

r l r e n  s L o r e d  o r  u s e t l  t t  n t l e r  n o r n a l  c o n d i t i o n s .  l

t 2 .  I N S T A I - I - A T I O N  ,
F o r  i n s L a l l a I i o n  u f  ' t l r e  m o r l u l e .  r r s c  f  o u r  m o u n l - i n g  l r o l e s  l o c a t e r l  a t  t l t e  c o r n e r

o f  t l r e  l l c z e  l .  
' l ' l r e  T l c z . c  I  i s  n o  t  i n  L e n r l e r t  t o  l r e  t t s e r l  a s  a  c o s m c t  i l c  p t r r p o s e .

T l r c  p r o p c r  l ) r o t o c t  i v e  c o v e r (  l e n s )  o v c r  t l r c  l , C D  s r r r l a c e  a n t l  L l r e  p l r o p e r  e n c l o s t t -

r e  i l r e  r e c o m m e n r l c r l  t o  l l c  a t t a c l r c r l  i n  o r r l e r  t o  p r e v c n t  p o l a t i z e r ' s r r r f a c c  f r o m

s c r a I c l r i n g  o r  s t a i r r i n g .  
' l ' l r e  t r : r n s p a r e n l  o p e n i n g  d i n e n s i o n s  o f  p l r o t e c L i v e  c o -

v e r  a r e  r e c o m m e n r l e r l  t o  b c  s m a l l e r  t l t a n  l l t e  v i e w i n g  a r e a  s p e c i f i e r l  i n  S c c t i o n  4 .

I

1 3 .  C a u t i o n  a n t l  I l  a n d l i n g  P r e c a u t i o n

(  l )  l l a n t l l  i n g

( a )  R c f r a i n  f r o m  s t r o n ß  m c c l i a n i c i i 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 l )  m o t l r r l e '

l l  m a y  c a l s c  m i s o p c r a l i o r r  o r  r l a m a g c  o f  l , c D  a n d  p l ,  b a c k l i g l t .  
I

( b )  N o L c  l h a t  p o l a r i z e r s  i r r e  s o  s o i t  a s  b e i n g  c a s i l y  r l a m a g e r l .  '

D o  n o t  p r e s s  o r  s c r a t c l r  t l r c s c  s r r r I i r c e  v i t l r  a n y  l t a r d  o b j e c t ,  a n d  r l o  n o t  p r r L  L l t c

l r e a v y  m a t e r i a l  o t l  t l r e  p o l a r i z e r .  1

( c )  l f  L C D  i s  S r o k e n  a n t l  I  i q r r i r l  c r y s t a l  m a L e r i a l  f  l o v  o u t .  i n g e s L i o n ,  i n h a l a t i o n ,

o r  c o n t a c I  v i l l r  s k i n  s h o r r l r l  b e  a v o i t l e r l .  l f  I  i q u i d  c r y s t a l  
. m a t e r i a l  

c o n l a c t

v i  t h  s k i n ,  r a s l r  i m m e r l i a L c l y  v i l h  a l c o l r o l  a n t l  r i n s e  t h o r o r r g h l y  c i , [ l t  v a l e r .

( r l )  T l r e  p o l a r i z e r  t a m i n a L e r l  t o  t l r e  l , C D  a l t r l  a r l l t 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 L .  l { l r c n  l , C l )  s u r l a c r :  l r c c o m e  r l i r t y ,  v i p e  s o f L l y  v i t h  a b s o r b e n t  c o L t o n  r e t

v i t l r  p c l r t t l c r r m  b e l t z i t t e .  
I

( e )  l t c f  r a i n  I r r r m  r l i s c l r a r ß ( :  o f  l r i t l h  c l e c t r o - s L a L i c  v o l L a g e .  I

I t  v i l l  t l a m l t { e  C t l 0 S  l , S l  i n  t l r e  n o r l r r l e .  S o ,  l r e  s r r r e  t l r a t  p e r s o n  l r a n d l i n g

m . r l t r  l e s ,  I o o l s  I  i k c  s o l e r i n ß  i r o n ,  s c r e y  r l  r i v e r  a n d  v o r k i n g  h e n c l r  o r e  g r o r r t t r l c r l .

( l )  ß c  c a r e f r r l  n o t  L o  b e  s L r r r c k  b y  e l e c L r i c  s h o c k  o f  F l ,  b a c k l i g l t t '  I

( g )  t t o  n o t  l r a n d l e  r i t l r  p o v e r  a p p l i e r l ,  b e c a u s e  l r i g l r  v o l t a g e  i s  a p p l i e r l  t o  m o d u l e '

( e s n e c i a l  l Y  t o  C C I I L  l a m P )

f o r  t h e  l o l t  a c c e p -

N S C  , '  v i  t l l r i n  a  m o n l h
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( 2 )  S t o r a g e

( a )  t t r i  n o t  l e n v e  t l r e

a  l o n g  t i m e .  I t

i n  t l t e  r a n g e  r r f

( t r )  S t o r e  t h e  m o d u  l e

m o r l r r l c  i n  h i g h  t c m P c r ä t t l r e '

i s  r c c o n m c n r l e t l  t o  s  I o r e  t l r e

0 ' C  t o  3 5 ' C  a n r l  t l r e  l t r r m  i d  i  t Y

r  i  t l t o t r  t  c x P o s l l r e  [ o  d  i r e c t

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

m o r l r r l e  u l t e r e  t h e  t c m p e r a I u r e  i s

i s  l o r e r  t l r a n  7 0 X .

s t r n l i g l t L  o r  f l u o r e s ' c e n l  l a m p '

( 3 )  O p e r a I i o n

( a )  D o  n o t  i n s e r t  t l r  r e n l o v c  l ' C l )  n o r l r r

( l r )  I ' t r r c r  s t l p l ) l  i e s  s l t o r r  l t l  l r  l v a y s  t r e

a n d  t h e  i n p t r t  s i g n a l s  s l t o r t l t l  b c

( c )  F o l l o r i n g  p o u e r  s r r p p l y  s e q t r e n c e

q u a l i t Y  a n d  r c l i a b i I i  L Y '

l s  m i n

V o o

l lese I

lnput
5Y

s i g n a l
0v

V t t

I l int ts

l c  f r o m  m a i n  s y s t e m  s i t h  p o r e r  p P P l i e t t '

l r r r n e r l  o n  b c f o r e  t l t e  i n p t r t  s i g n i r l s  a r e  a p p l i c t

t u r n e r l  o f f  t r e f o r c  p o v e r  s r r p p l i e s  t u r n e t l  o f f '

i s  r e q r t e s L e d  i n  o r d e r  t o  k e e p  b e t L e r  d i s p l a y

l s  m i n

0s ur in

0 s  m i n

5V

0v
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( 4 )  0 t h e r s
( a )  U l t - r a - v i o l e t  r a Y  c t t t

(  b  )  l \ v t l  i  t l  con t l ens i t  t  i  o r t  r l  f

I

I

f  i l t e r  i s  n e c e s s a r y  f o r  o r r t t l o o r  o p e r a l i o n '

v a L c r ,  i t  m a y  c a t t s e  m i s o p e r a l i o n  o r  d i s c o n n e c L i o n  o f

c  l c c  t  r o r l e .

( c )  D o  n o t  e x c e c r l  t l r e  m a . r i u r r r m  r a t i n g  v a l r r e s  u n r l e r  t l t e  v o r s l  p r o b a b , l e  c o n t l  i  t i r l n s

t a k i l r g  i n t o  a c c o r r n t  t l t e  s r r p p l y  v t r l l a ß 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 t  c o n s L a n t s .  a n t l  c n v i r o n m e t t l a l  t c m p a r a t u r e ,  e t c '  o ' t l t e r v i s e  l ' C D

m o t l u  I  e  m a Y  l l e  r l a m a g e r l .  i
( r l )  T l r c  i t t p t r L  c t t r r t : n L  l t t  t h i s  t , C l )  m t t t l t t l c  f  r o m  t l t e  s y s L c m  i s  r e p l i  r e $  l o  I  i m i t

i t s  v a l u c  a s  I  i s t " c r l  
' i r r  

t l r c  f o t l o v i n g  L a t r l e .  l t  i s  b e c a u s e  t h e  L C D  e x p l a i n c d  i n

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

f u n c I i o n ,  a n r l  t S e r c  m a y  l r e  s o r n e  p 0 s s i b i l  i  t y  o I  o v e r l t e a t  a n r l / o r  b u r t l i n g  o f  L C D

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

t  i o n i n g .
y l r c n  a  f  u s e  i s  u s e r l  a s  a  l i m n i t " e r ,  i  t  i s  r e q r r i  r c d  t o

c u r r c n t  a n r l  l r e - a r c i r r ß ' l ' i m c  c l t a r a c t e r i s l i c s  i n  o r d e r

p o v e r  s r r p p l y  a n t l  t l r e  l , C t )  m o t l t r l e '

con  f  i  rm  i  Ls ,  no  t "A

t o  n a t c l t  r i t h  a  s Y s L e m
I

T h e  T a b l e  l r e l o , {  a l s r r  s l r o r s  t l r e  r e c o m m e n r l e d  R a t . i n g  o f  a ' Q u i c k - a i c h i n g  F r r s e "

f  o r  t l r  i  s  p u  r P o s e .  '

I

l
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