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1. Application

This data sheet is to introduce the specification of the

Dot-Matrix LCD Unit LM24014W .

(240 x 64 dot, STN ,Reflective, Positive

type,with LCD controller and CG-ROM)

2. Construction and Outline

Construction : 240 ;< 64 full dot graphic display unit

Outline : See Fig. 6 .

Connection : See Fig. 6 and Table. 5 .

There shall be no scratches, stains,chips, distortions and

other external drawbacks that may affect the display

function.

Rejection criteria shall be noted in Inspection Standard

S-U-008.
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3. M e c h a n i c a l  S p e c i f i c a t i o n s

T a b l e  I

P a r a m e t e r S p e c i f i c a t i o n s U n i t

O u t l i n e  d i m e n s i o n s  * 1 180(W) ~65(H) x 10.5MAX(D) mm

E f f e c t i v e  v i e w i n g  a r e a 1 3 2 . 6 ( W )  :K39(H) mm
1

D i s p l a y  format 2 . 4 0 ( W )  :<64(H) full d o t

D o t  s i z e 0 . 4 8 ( W )  X 0 . 4 8 ( H ) mm

D o t  s p a c i n g 0.05 mm

D o t  c o l o r * 2 D a r k  b l u e

B a c k g r o u n d  c o l o r  * 2 Y e l l o w  green

W e i g h t approx. 120 ~

*1 : E x c l u d e d  Osiilator. ( S e e  Fig.6)

*2 : D u e  t o  t h e  c h a r a c t e r i s t i c s  o f  t h e  L C  flaterial, t h e  c o l o r s  v a r y

w i t h  e n v i r o n m e n t a l  t.einperature.

4 .  A b s o l u t e  M a x i m u m  R a t i n g s

4 - 1 . E l e c t r i c a l  A b s o l u t e  M a x i m u m  R a t i n g s

●

T a b l e  2
r

P a r a m e t e r Symbol M i n . M a x . U n i t R e m a r k

S u p p l y  volt.agc  ( L o g i c ) VDD-VSS o 6 . 0 v Ta=25”(;

S u p p l y  v o l t a g e  ( L C D  d r i v e ) Vl)D-VEE o 1 8 . 0 v Ta=25”~

I n p u t  v o l t a g e V I N o VDD v Ta=25”c

—
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4 - 2 .  E n v i r o n m e n t a l  C o n d i t i o n

Table 3

I t e m T s t g T o p r Remark

MIN. MAX . MIN. MAX.

A m b i e n t  t e m p e r a t u r e -25X +60~ O*C +45°C Note 4

tiumidity N o t e  1 N o t e  I N o  c o n d e n s a t i o n

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

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

N o t e  1) T a  S 40”c . . . . ..95% Rl{flax

Ta>40”c  . . . . . . A b s o l u t e  h u m i d i t y  s h a l l  b e  l e s s  t h a n

Note 2

N o t e  3

Note 4

?

‘Ta = 40”C /

F r e q u e n c y  :  1 0  ~ 55flz

V i b r a t i o n  w i d t h  :  1.5mm

I n t e r v a l  : Iot{.z  - 551iz =

(1 rein)

2  h o u r s  f o r  e a c h  direc

Accerelat ion : IOOG

P u l s e  w i d t h  : 6ms

95% RI{

Ollz

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

3 t i m e s  f o r  e a c h  d i r e c t i o n  o f  ~X/~Y/~Z.

C a r e  s h o u l d  b e  t a k e n  s o  t h a t  t h e  L C D  U n i t  m a y  n o t  b e  e x p o s e d

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

5 - 1 . E l e c t  ical c h a r a c t e r i s t i c s

T a b l e  4

Ta=25c0,1
I i I

P a r a m e t e r Symbol Condltlons
. . M I N .

I I [
SuppIy  voltage(Logic) v 4.73

i 1 1
Supply voltage(LCD drive) VFF -V%q v .5V (Note) I -12.0

I I I
Input  s ignal  vol tage ‘ I N

“H” Level ‘v -2.

I I “L’’Level

Output  s ignal  vol tage
‘OuT H

Supply Current (Logic) 1 n v
Supply current  (LCD drive)

L

~D.5v :

lF.E

Power consumption Pd
VEE.-]OV

~.5v+5%—I I I

1-6.0; V I

M
12 15 I~ mA I

75 I 9 5  [mu/ I
Note) The viewing argle s where obtains the maximum contrast can be

set by adjusting above VEE-VSS. Refer to Fig.2 for the definition

Of e.
The typical

rating when

unit.

value of LCD supply voltage normally means the optimum

set the~at  15°. This rating varies around + 0.5V in each—

-, -.. . . . . .
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5-2. Contrast Adustment of LCD Display Element.

Use the externally adustable  resistor (VR) to adjust the LCD display

contrast for the change in viewing angle or power supply voltage.

— ——— .— —. ___
1
(. LJLJ

A h
supply I Power supply

LCD Voltage ., I Vcc T
(Logic)

,.,

viitaee  I
app IlecI  I for -

Y r
.-. .— ~– Logic

circuit I
.Power  supply
(LCD drive)

~ &_] ~
__i ‘ E E— — .  — ——— .—

Dot matrix LCD unit

Hcw  to connect the adjustable resistor (example)
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5 - 3 .  I n t e r f a c e s i g n a l s

T a b l e . 5——

Pin No. Symbols Descr ip t ion

I FGND Frame Ground ( C o n n e c t e d  t o  Bezel;

2 V s s G r o u n d  p o t e n t i a l  (Logic)

3 _ I VDD I . Power supply to logic and L C D  ( + )

4 I VEE I P o w e r  SUPPIY to L C D  ( - )

5 WR D a t a  w r i t e

6 RD Data read

7 CE Chip Enable

8 C/D Code/Data

9 NC Non connection

10 RESET C o n t r o l l e r  r e s e t

I D a t a  bus (LSB)

12 I D! I

15 I D4 I

\

Data bus

18 D7 D a t a  b u s  (MSD)

19 Fs Fonfi S e l e c t Note(2)

2 0 NC Non connection

Note

Note

( 1 )  P i n  No.and i t s  l o c a t i o n  a r c  s h o w n  i n

(2) In

I n

case

case

o f  FS=’’ti” : 6x8 C h a r a c t e r

of FS=”L” :  8 x 8  C h a r a c t e r

Fig.6.

f o n t

f o n t

I

*

+

Tnput

I n p u t

I n p u t I
I

1.
I n p u t

1 / 0

1 / 0

1/0
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5 - 4 .  I n t e r f a c e  timing c h a r t .

Fig. I Interface Timing Chart

C/D

CE

RD

WR

\

7

‘CDS ‘ ‘CDH
9

f
{

\ 7

‘CP, t RP’ ‘WP

f

T

‘DS-

DO- D7
d

7(wRITE) L

‘DH>

L
DON D7 I

(READ) I
I ‘ACC

Table.6  Interface timing ratings

I

Item Symbol Condition

C/D set up time ‘CDS
I

I& I

C/D hold time I ‘CDH I
1 I
. .

CE,RD,WR clock width
~CP,lRP
twP

Data set up time ‘DS
I

Data hold time ‘DH

Access time ‘ACC

Data output hold time ‘OH

100 1- I ns

*

40 - ns

150 ‘ns

10 50 ns



5-5. Character Generator pattern.

ROM We 0101

Table. 7



MODEL  No. PAGE
LM24014w 9

●

1 I

Q-6) Example of RAM adresss  set(In case of FS=’’H”)

(l)Example  of relation between Text mode and RAM adress

Text home position 0000H 40 Character

Text area 0028H 8 L i n e s

(f

0000H 000IH ({ 0026H 0027H
0028H 0029H {f 004EH 004FH
005011 0051H </ 0076}1 O077H

F./ ~+-. ~ . “ e% *q
(,

0118H 0119H )<
(.- 013EH 013FH
,)

In Text mode,display  pattern is memorized by 6x8 chracter font.

The character in Table.9 is  displayed for Data code.

(2)Example  of relation between Graphic mode and RAM adress
Graphic home position I 000H

Graphic area O028H 240 .x 64 Dots

(f
r

I Ooofl IOOIH
,.
(f I026H 1027}{

1028H I029H
) )

(( 104EH 1 04FH
1050}{ 105iH [( 1076[{ lo771i

~1
~k +& r* f k 6 k

( (

19DBH
./

I 9DCII 19FEII 1 I 9FFH/,

Left Light
MSB LSB

[111111!1
Dotnt care

N o t e ( t )

Note(2)

Note(3)

Note(4)

Note(5)

))

In Graphic mode,display pattern shall be memorized by
pattern of 6x1 dot
The screen of this unit is divided to
40 byte (horizontal) x 64 byte (vertical)

I byte data is translated binary code.
~ll? is “ON’’,and  “()” is ‘OFF”.

Upper 2 bit cannot be displayed.

Display memory size is 8 Kbyte. RAM adress is from
0000H to IFFFH.
In Text mode,disply format is 40 character 8 Iines,and

character font is 6X8 dot in case of FS=”H”.

It is possible to clasify  freely to ranges of Text/Graphic in

internal disply  RAM.

In case of setting Text/Graphic area bigger than real screen, it

is possible to transfer the position of display window by

transferring of home position. (Window function)

It is possible to overlay Text screen and Graphic screen.
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6. I n s t r u c t i o n

( 6 - 1 )  I n s t r u c t i o n  t a b l e

Table.8

F u n c t i o n C o d e

C / D RD WR D7 D6 D5 D4 D3 D2 Dt DO

Wri te  m e m o r y (MTRM) I 1 0 0 I o 0 0 0 +Nl-

W r i t e  r e s i s t e r (WTRG) 1 I o 0 0 I o 0 AR OR CP

D i s p l a y  m o d e  set (DSPM) I I o I o 0 I GD TD CD CB

C u r s o r  p a t t e r n  s e l e c t  (CSRP) 1 I o I o I o 0 t N2 +

D a t a  r e a d / w r i t e (DR/W) I I o I 1 0 0 0 + N3 +

A u t o  m o d e (AS/R) I I o I o i I o o+-N4+

M o d e  s e t (MDST) I I o I o 0 0 CG - N5 +

S c r e e n  p e e k i n g ( P E E K ) I f o I I I o 0 0 0 0

S c r e e n  c o p y (COPY) I I o I t I o I o 0 0

B i t  s e t / r e s e t (BSIR) I I o I 1 1 I S/R+ BIT +

S t a t u s  r e a d 1 0 I - STATUS DATA +

D a t a  ( w r i t e ) o 1 0 + W R I T E  D A T A +
, , , ,

D a t a  ( r e a d ) 01011 READ DATA 4

* * * * *  F u n c t i o n  * * * * *

( 1 )  AND/OR/EX-OR [ u n c t i o n s  o f  s c r e e n  d a t a  b e t w e e n  T e x t  a n d  G r a p h i c .
●

(MDST)

( 2 )  R e a d  a n d  C o p y t h e  d a t a  o f  d i s p l a y  s c r e e n . (DR/W,pEEK,COPY)

( 3 )  S o f t w a r e  p r o g r a m m a b l e  o f  T e x t / G r a p h i c  r a n g e s  i n  d i s p l a y  m e m o r y .  (WTRM)

( 4 )  C u r s o r  O N / O F F / B r i n k . (DSPM)

(5) C u r s o r  p a t t e r n  s e l e c t a b l e . (CSRP)

(6) C h a r a c t e r  O N / O F F / I n v e r s e / B r i n k . (flDsT)

( 7 )  B i t  s e t  a n d  b i t  r e s e t  o f  d i s p l a y  m e m o r y . (BS/R)

(8) Pro~rammable CC-RAM. (WTRG.MDST)
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6-2. Explanation of command.

1. I n t e r n a l  R A M  W r i t e  (WTRM)

N1

;:.
niNl ,
—.— . — — — . - — .

I

0 0  l e x t  H o m e  A d d r e s s

~Ol~Nurnber  of Text Area

10~Gra~h. H o m e  A d d r e s s

D1
I 1

D2
-.{wAhigh

o
-
Alow lAhigh

I;ll~ Number o f  Gra~h. A r e a

I ) T h e  T e x t ( o r  Grac)hic)  h o m e  A d d r e s s  s h o w s
a n  a d d r e s s  o f  t h e  R A M  w h i c h  s t o r e d  d a t a
disDlayed a t  t h e  l e f t  e n d  a n d  the m o s t
u~~er ~osit ion.

D l : A d d r e s s  l o w e r  b y t e .
D 2 : A d d r e s s  u p p e r  b y t e .

2 )  C o l u m n  n u m b e r  “ o f  T e x t ( o r  Graphic)Area.

Dl:columns (” FFH”max)
D2:”ooH -

.-

1

,
I
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2 .  I n t e r n a l  Reolster  W r i t e  (WTRG)

0 0 1 0 0 D1. D2

lrJ (l OWer 3blts, l:enabl e. O:dl s a b l e )

IT I 01 I D2 1

]~CUrsOr  POlntOr  S e t  ] Ax(7blt) lAY(5blt)l

~Offset Reolster  Setl DATA(5bit)l  O  I

A d d r e s s  P o i n t e r  S e t ALOW I AH I GH
J

‘ l )  C u r s o r  P o i n t e r  S e t
The c u r s o r  is disDlayed

b y  c u r s o r  Do inter.

Dl:Point  o f  h o r i z o n t a l

a t  t h e  ~osit ion specl f l e d

1 2 7  c o l u m n s  m a x .
h4SB d o n - t  c a r e )

D2:Polnt  o f  v e r t i c a l ( 3 2  r o w s  m a x .
uDDer  3bits d o n - t  c a r e )

2)Offset  R e g i s t e r  S e t
A d d r e s s  o f  ~~

I I bAuToMATtc
[ >charecter  c o d e

(00-FFH)
*

D1o.o:  m-~
0 1 0 - 1 :  &l?AM

~Offset rcolster
( l o w e r  5blts)

3)Address  P o i n t e r  S e t
A d d r e s s  pointer  u s e  t o  r e a d  o r  W r i t e  diSDi.ay R A M .
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3. DisPlaY M o d e  Set(DSPM)

w L
I v [lower 4 bits,l:enable(ON)

I O:disable(OFF)  1

II CB r
I

—----l 1 / 0 C u r s o r  b l i n k  O N / O F F
fln

1%
bu 11/0 Cursor O N / O F F I
m., “lIJ

> 1 / 0 Text O N / O F F
GD > 1 / 0 GraDhiC O N / O F F

L 1 ,

After hard reset,lower 4 bits is disabled.

4 .  C u r s o r  P a t t e r n  S e l e c t  (CSRP)

1 0 1 0 0 /

N21

000 I  l i n e  c u r s o r

0 0 1 2 w

0 1 0 3 n

0 1 1 4 “

100 5 “
- - - 1

101!6 n

~)cursor P a t t e r n  S e l e c t

E

8

6

4

—

I

. ._.—

I
.,

I

/$,

.;.
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Write this command after
~adress pointer set.

5.Data Read’Write(DR/W) Write this command after

1 1 0 0 0 e N3 —~ D1 ( w r i t e )
set data in case of “Data
Writie! .

r
o 0 0 D a t a  W r i t e  ADP I n c r e m e n t

o 0 1 D a t a  R e a d N

o , 0 D a t a  W r i t e  a d d r e s s
1 ~ointer d e c r e m e n t

o 1 ‘ 1 D a t a  R e a d R

(“’ 1 * OIData W r i t e  A D P  n o n v a r i a b l e

* I! Data R e a d “~

T h i s  i n s t r u c t i o n i s  lbyte d a t a  R e a d / W r i t e
c o m m a n d .

X:don”l c a r e
ADP:Address pointer

6.Auto M o d e ( A S / R )

I

iO OIData A u t o  W i t e  S e t  I
I

~0 l[Data Auto R e a d  S e t

1

‘~l—- i
II * i  A u t o  R e s e t I, I I

* T h i s  i n s t r u c t i o n i s  c o n t i n u o u s  d a t a  t o  R e a d
( o r  W r i t e )  c o m m a n d .

~AutO m o d e  o p e r a t i o n s s h o u l d  b e  ~erformed a f t e r
checkino s t a t u s ,  STA2 o r  S T A 3 .

* If “Data Auto Write(Read) ’’was set ,adress pointer is
inc:ement by writinq(reading) 1 byte data.

* If Data Auto Write(Read) “was finished~set ’’Auto Re~et”.
* In case of “Auto ~lrite’’,set  “Auto Reset” after checl;in;

status STA3.
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?,hit)de S e t  (MOST) !

li[ololo~q I I I !

,.

)

-

I1OOITX  a t t r i b u t e I
L , I

/0~ CG-~ (128 Character) I
1 I 1

I I J

Note:~j-~~;~hlcs

CG-Character  G e n e r a t o r

*This command is’nt cleared after hard reset.

3 2 1 0

1111 +Attrlbute  RAM(use  OraDhlC  a r e a )  ‘“

-  “.
I 1 I
II 8 Blinklno

I

Note:lf CG-ROM m o d e  w a s .  s e t ,  C h a r a c t e r  c o d e
‘8t)-FFH -select a u t o m a t i c a l l y  :

.

*Only Text attribute.

*Use graphic area for attribute.
* If “Attribute’’was used,Graphic  is OFF.

*Method of programing.

‘1) Graphic !tlOOIO***t!,write.
2) Write attribute area.
3) Write home adress.
4) Mode set. l’lC)OO(l/0)**’’,write .
5) Graphic ON. “10011***’’,write.
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8. Screen Peek ino (PEEK)

1 1 1 0 0 0 0 0

T h i s  i n s t r u c t i o n  u s e  t o  r e a d  d i s p l a y e d  d a t a .
[t i s  Dossible t o  r e a d l o g i c a l  conblnatlon d a t a .
If t h e  a d d r e s s  wasn-t graDhic R A M  a r e a .  t h i s

i n s t r u c t i o n i s  i g n o r e d  a n d  s t a t u s  flag
(STA6) i s  s e t .

Ja d d r e s s
Pointer set

comma nd
“EOH-

I >
I

IYES

d a t a  r e a d

A“END
.

I
1

I
I

t

,,
-- I :}

i

. .

. . . . . . . . . . .-— —
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9 .  S c r e e n  COOY(COPY)

1 1 1 0 1 0 0 01

.

If t h e  a d d r e s s  oointer a c c o r d e d  w i t h  g r a p h i c
Dointer, LCOC w r i t e s t h e  dis~iayed d a t a  o f  1 l i n e
a f t e r  a c c o r d i n g  p o s i t i o n I n  graphic R A M  a r e a .

[f t h e  a d d r e s s  wasn” t  g r a p h i c  R A M  a r e a ,  t h i s
i n s t r u c t i o n  i s i g n o r e d  a n d  s t a t u s  flao(STA6)
i s  s e t .

I

~address
I p o i n t e r  s e t I

I >
I

T“
-.

d

I

I

I
!

w’

~. . . .

I

aEND .
. .

1

i-.
:i
;1

!
1,
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1 0 .  B i t  S e t / R e s e t  (BS/R)

1 1 1 1 J

I

2

T

L..
S/R

[

o

1

2

3

4

5

6

-1-7 ’

b i t  O  (LSB)

1

2

3

4

5

6

7 (MSB)

,1 s e t

T h i s  i n s t r u c t i o n is  command of b i t  m a n i p u l a t i o n ,
T h e  i n d i v i d u a l  b i t  i s  set(reset)by  t h i s  c o m m a n d .

—.

I

. . — : —
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6-3. Method of initial

‘..

I
L_

( POWER ON )

.,

I e x .
ADDRESS ADDRESS PO

POINTER SET ‘24H”

(

,,

I HARD RESET
‘.( R[S[T ) I

I

I
1

r 1

=ex ~~;:hic Home  A D D R E S S  S E T

I ,ex.
N u m b e r  o f ~:~:er of g r a p h i c  a r e a

AREA SET
.

NTER SET

SET ‘B OH-

-B2H”

qexGRApH’cD’s’LA’ “98””

\
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STANDAR;

6-4 Programing flow chart

COHHUHICATION

COHHAND HRII[

FIOU CHART HITH CPU

I I

TCOUMA.ND  W R I T E

STATUS RtiD
I

NO

I [

~ REIATIOM  Of “COHHANDHRIT[ ‘, ‘DATA HRIT[-

SD1 WRITE

.

D2 WRITE

cOUD
WRITE

8:

D1 WRITE

COUUAND
WRITE

,,
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( “;

STA()

STAI

STA2

STA2

STA 4

S T A 5

S T A G

STA7

6-5. Status data

table. 9
(“

-— .4 —-.....

I n s t r u c t i o n I:ready O:busy ‘

Data Read/Write I:ready O:busy

AUTO t+EAD  *1 l:ready ():b~jsy

AU1O W R I T E  *1 I:ready O:b(lsy
—

[)on- t  care
1.— . . ..- .—-. .— .— -——- —

I? ESET *2 I: d i s a b l e O:cflabic

Error rl:~g * 3 I:error O:righl. ~
—-.-—

13Jink status l:disv, ON O:di S~.OFk
—-. . . . -..--.———— . . . . . . . . . . . . ---- .. —.- ——— ———

L.SB
,

S T A 7 STAG STAb STA4 S T A 3 STA2 STA1 STAO I

1

*1:

*9
b:

*“3 :

Only under “Auto Mode”.
This unit cannot enable I*2 ms since
because clock is unstable.
If the adress was set ~ut of Graphic
this flqg is set,
After wrltinq next command,this fla~

(See

._—

Power ON,

RAM area,

is
or

reset.
1 7 )
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7. Optical Characteristics

Table ’10
.

‘DD =  5V

(Ta = 25°C)

Parameter Symbol Condition Min. Typ. Max . Unit Remark

e~-el C022. O 6 0 - - dgr. Note 1

$=0°
01 - _ 3 0 dgr. Note 1

01<92 ~=2. o
02 25 - - dgr.

Viewing angle range
Note 1

e~-el ~~o C022.O 6 0 - - dgr. Note 1
-0 = 3150

01 -30 dgr” Note 1
“  ‘e’ CO=2.O - -

0 ~“ 2 5 - - dgr. Hote 1

Contrast ratio co 9=00 5 7 - Note 2

Rise T r 0=0° “ 1 5 0 2 5 0 ~s Note 3

Response speed
Decay Td e=()” 3 0 0 4 5 0 MS tiote 3

. ..-

#=2

Note 1) The, viewing angle range may be defined as shown below.- - - - -
6 , ( < O * )  8=0’

(Normal line)
● Angles el, 02 and O shall fall

within the range over which
the displayed character can

\ I be read.

70”

“/$=0”
Viewing direction

FiQ. 2 Definition of Viewinu AnEle

Note 2) Contrast ratio may be defined as follows:

Contrast ratio is calculated by using the following formula
when the waveform voltage (Fig. 4 ) is applied in the optical
characteristics test method (Fig. 3 ).

Photo-detector output voltaxe with

Contrast ratio =
non-select waveform beinq ap plied
Photo-detector output voltage with
select w a v e f o r m  b e i n g  a p p l i e d  ~

. .
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Note 3)

Note 4)

The re~onse characteristics of photo-detector output are
❑ easured as shown in Fig. 4 , assuming that input signals
are applied so as to select and deselect the dots to be
measured, in the optical characteristics test ❑ ethod
shown in Fig. 3.

TablelOshows  the optical characteristics detected when the
LCD applied voltage waveforms are in the highest frequency. m.

* The most critical condition for the characteristics
of LCD.

●

Norma 1
1 ine
d

Photo-detector
(Included a viewing sensi-

/
tivity modulator)

1/
Light source I

+.y ‘-0 ” 30 ”
\
\

Polarizer

\\\\\\\\\\\

Fig. 3 Optical Characteristics Test Method
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[ hive

A

waveform

Non-select
wavefom

Photo-
detector
output

[

Respor
uavefc

J_100% 10%

1

1/”64 Duty

Select vaveform _
Non-select
waveform —

8

4T=

T=:
Td :

Rise the
Decay t-

T,i

—

90%

Fig . 4 Definition of Response The
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r CNII

COhi
Ic I

240 X 64

LCD PANEL 1

(-)1
.

F
LFGND

to BEZEL

.

.

/ \
J

●

I 80m
SEG
IC3

SEG
1C4 ,

SEG
1C2

u u m
LCD driver control signals r,

F ~i~r I Cn

ICI: T7900

IC2 -4:

1C5:

IC6;

1C7:

IC8:

T7778A

T6963C

74 HC138F

8K Bite S-RAM

LA531OM

1 I

IC8 ‘ E E
. .

Fig.5 Circuit Block Diagram
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3 ) Height of mounted
Osillator. . . . . . . .-

2 ) Maximum thickness
. . (except Osillator)

Note 11 The bezel (~etal frame) i=
galvanized by white zinc.

m SIZE(S’W)
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I 8 .Precautions

8.1 Anglo when installing the unit

~is unit’s viewing angle is Illustrated in Fig.7-.

61 <viewingranga<01  (8I <O”,d2AO”)

. (For the specific values of 01, 02,  refer to the TablelO. )

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

9=0”
191 (Norsal  l i n e )

I
I

‘ Viewing
directi on

—
Fig. 7 Dot matrix LCD viewing angle

8.2 Handling cautions

This unit is installed using mounting tabs at the four corners
of PCB or bezel.
When installing the unit, pay attention and handle carefully not
to allow any undue stress such as tuist or bend.
A transparent acrylic resin board or other type of protective
panel should be attached to the front of the unit to protect the
polarizer, LCD cells, etc.
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8.3 N o t e s  o n  a t t a c h m e n t

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

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

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

c o t t o n  o r  o t h e r  s o f t  c l o t h . I f  s t i l l  n o t  c o m p l e t e l y  clear,blow o n  i t  a n d

w i p e .

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

co lo r  changes ,  staining,etc . i f  r e m a i n e d  f o r  a  l o n g  t i m e .

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

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

(5) C M O S  L S I S  a r e  e q u i p p e d  i n  t h i s  unit,so ca re  mus t  be  t aken  t o  avo id  t he

electro static charge,by  e a r t h i n g  h u m a n  b o d y ,  e t c .  T a k e  t h e  f o l l o w i n g

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

t a b s  f r o m  t h e  m a i n  system e l e c t r i f i e d  w i t h  s t a t i c  e l e c t r i c i t y .

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

un i t  and  ma in  sy s t em)  .

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

w a s h e r s  m a d e  o f  bakelite  or nylon,etc.

8.4 Power  ON/OFF sequence

P lease  refer to Fig.8 P o w e r  O N / O F F  s e q u e n c e .

8 . 5  O t h e r s

(1) A v o i d  t o  e x p o s e  t h e  u n i t  to’the d i r e c t  s u n - l  ight,strong  u l t r a - v i o l e t

Iight,etc. f o r  a  l o n g  t i m e .

(2) I f  s t o r e d  a t  t e m p e r a t u r e s  b e l o w  s p e c i f i e d  s t o r a g e  t e m p e r a t u r e ,  t h e  LC

(3

m a y  f~eeze a n d  b e  d e t e r i o r a t e d . If s t o r a g e  t e m p e r a t u r e  e x c e e d  t h e

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

o f  a  liquid,and  t h e y  m a y  n o t .  r e v e r t  t o  t h e i r  o r i g i n a l  s t a t e .  AS f a r  a s

p o s s i b l e  a l w a y s  s t o r e  a t  n o r m a l  r o o m  t e m p e r a t u r e .

I f  t he  LCD pane l  i s  r emoved  f rom the  LCD unit,it ❑ a y  c a u s e  t h e  p o o r

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