ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



PREPARED BY : DATE

APPROVED BY : DATE

DISPLAY DEVICE BUSINESS GROUP

SHARP GCORPORATION

SPECIFICATION

FILE No. LD-24Y07E

FILE No.

ISSUE :  06-Mar—14

PAGE : 29pages

APPLICABLE GROUP
DISPLAY DEVICE BUSINESS GROUP

( DEVICE SPECIFICATION FOR )
TFT-LCD Module
MODEL No.
LQ064V3DG06
N y

These parts are complied with the RoHS directive.

[0 CUSTOMER'S APPROVAL

BY

o ) Pkl

T.Ohnishi

DEVELOPMENT DEPARTMENT III
DISPLAY DEVICE UNIT HI

DISPLAY DEVICE BUSSINESS DIVISION
SHARP CORPORATION




PREPARED BY : DATE

APPROVED BY : DATE

DISPLAY DEVICE BUSINESS GROUP

SHARP GCORPORATION

SPECIFICATION

FILE No. LD-24Y07E

FILE No.

ISSUE :  06-Mar—14

PAGE : 29pages

APPLICABLE GROUP
DISPLAY DEVICE BUSINESS GROUP

( DEVICE SPECIFICATION FOR )
TFT-LCD Module
MODEL No.
LQ064V3DG06
N y

These parts are complied with the RoHS directive.

[0 CUSTOMER'S APPROVAL

BY

o ) Pkl

T.Ohnishi

DEVELOPMENT DEPARTMENT III
DISPLAY DEVICE UNIT HI

DISPLAY DEVICE BUSSINESS DIVISION
SHARP CORPORATION




RECORDS OF REVISION

LQ064V3DGO06

SPEC No.

DATE

PAGE

SUMMARY

NOTE

LD-24Y07A

2012/12/6

First edition

LD-24Y07B

2012/12/27

Add Surface treatment to 3.Mechanical
Specifications

3. HMAIEEE REALIEIRBEN

Add Connector P/N to 4-2 backlight section
4-2 INVOSANERENER A IRV ZENM

24

Add 13-2 Packing box Label
13-2 AR TIEREM

26

Correct Fig.1.0utline Dimensions

1.5 7T EREIE

LD-24Y07D

2013/6/12

11

6—3 Backlight driving Section

Change Max Voltage of BL-EN, PWM : 5.5V —>VbD
6-3 7\ 51 FEEENED

BLEN, PWAMD A AEEMAXIEZEE : 5.5V -> Vop

1,2,6,
22,25

Correct spelling errors

ARECIEIE

LD-24YOQ7E

2014/3/6

(=2

Correct spelling of connector name

ARJBBFREEIE




LD-24YO07E- 1

E&E NOTICE

OAREHFREFMUADOEEEIIHIDOIABTLEFENTOLET OT, MYRWDIZIETERICTEFEIECE I,
AEFREONBEHAICEMTRAELGVLSBRV AL EITFET,

This publication is the proprietary of SHARP and is copyrighted, with all rights reserved. Under the copyright laws,
no part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical
for any purpose, in whole or in part, without the express written permission of SHARP. Express written permission
is also required before any use of this publication may be made by a third party.

OXRMEAZREICHBESINTODIL AL, BB REFE--RRMBEABIZFRATH-HDELEDTHY.
AEMERIZE O TITEMBIE. TOMIERDEIEIZT T HRA T EEEEDHFFELITIVDOTEIHYEE A,
Fro.BHRAREFEALLIEICLY. FEBLIEMAEZFCHIDDOIBENRLELGE . BEEX—UTDEEL
BULWEEA,

The application circuit examples in this publication are provided to explain the representative applications of
SHARP’s devices and are not intended to guarantee any circuit design or permit any industrial property right or
other rights to be executed. SHARP takes no responsibility for any problems related to any industrial property right
or a third party resulting from the use of SHARP’s devices, except for those resulting directly from device
manufacturing processes.

OBPIFTHFAUELLILEEEREDOOH . HHRIE. F51%E. M B, TOMORBRICVTEXLZLT
EEIDHGENHYET . ARGOFEARICIEFRITOEFRELRLICTHRNLEEETLOBELHLET,
SHARP reserves the right to make changes in the specifications, characteristics, data, materials, structures and
other contents described herein at any time without notice in order to improve design or reliability. Contact
SHARP in order to obtain the latest specification sheets before using any SHARP'’s device. Manufacturing
locations are also subject to change without notice.

OFXRHEDIHEAICALTIE, REFEICRBE SN -ERAFHERVUTOIESEEZETEVET . AMEKE
RHOFEAFHEHSVELUTOIEETEELREL-ALNSOFEAZFICER T H8F(CEL T, BitlE—1)
TOEREZEVEE A,

When using the products covered herein, please observe the conditions written herein and the precautions outlined
in the following paragraphs. In no event shall the company be liable for any damages resulting from failure to strictly
adhere to these conditions and precautions.

OFHMmIT, —MEREREFHBICERSNDIEZEMICHRE - RESNIDOTY,

The devices in this publication are designed for general electronic equipment use.

OFREGZIF., EXEFOLTLEE RITH., BEFE., BEELL)  EEHE. ARRNOBIEMNEE, 75—LEKE.
BRETEMBLEOKFIERTIEEE. BULERFASIURSGRIIEERL., EEE-TE2MTHEEHK
[CTHRITBESIICEBEVEBLET.

The appropriate design measures should be taken to ensure reliability and safety when SHARP’s devices are used
for equipment such as:

* Transportation control and safety equipment(i.e.aircraft, trains, automobiles, etc.)

= Traffic signals *Gas leakage sensor breakers

*Alarm equipment *Various safety devices etc.

OFRH M. MEFHME. FRBEMSE. RFHHEEEE . EGHFITHOIDLLIEBRKFLEDBHTEL
EREE-ZEMNBELSNIARADFEREERLTEYFEEAD T, ChoDARICIEFERICELLENTTEL,
SHARP’s devices shall not be used for equipment that requires extremely high level of reliability, such as:
*Aerospace equipment *Military and space applications

*Nuclear power control equipment *Medical equipment for life support
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OFRBRIZENTEHAINHETIARUNTIHERASINSIGES. FRICHMBREROFTTERESTET LS
BRELVEBLEY,

Contact a SHARP representative, in advance, when intending to use SHARP’ s devices for any “specific” applicatio
other than those recommended by SHARP.

OAELCDEY 2—/UIFRoHSHER95/02( ML THEYFEY , F-. RoOHSHESYWERUIEIL/AST40 DERE
BHEEHYFEEA.

The device in the production is based on RoHS instructions 95/02.

And RoHS instructions materials and chlorinated paraffin are not included intentionally.

OAXRBRITDECTRALG AL HYELZL., BRI REROF CTTERBETET LOBEVEBLET,
Contact and consult with a SHARP representative in advance, if there are any questions about the contents of
this publication.
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1. M FA%E Applicable TFT-LCD module

AEHZEIL, AS5—TFT—LCDEP 21 —/LLQ064V3DGOBIZEALET .
This specification applies to the color TFT-LCD module LQ064V3DGO06.

2. BEBXIUVEH Overview

KED2—IIE, TEILIFR-D)AVERENS VD RA[TFT : Thin Film Transistor]Z ALV = A5 —R R ATRELR
FOT47 RNV RBBEBRBETARATVAED2—ILTT , HS5—TFT—LCD/AR)L, K54/ \—IC. [EFRER.
FPCRU/NYITAbA=yEIZKYERE SN, 18EVNBE YF X RGBIDT—2ER. 4FED AV ER.
+33VERER. \vISA RAEREHIBET HILICLY. 640X 480 x RGBD/IR)L LIZ262,144B DR
XFDRRMNARETT

This module is a color active matrix transmissive LCD module incorporating amorphous silicon TFT (Thin

Film Transistor).

It is composed of a color TFT-LCD panel, driver ICs for controlling pixel addressing, control circuit PWB

and a backlight unit. Graphics and texts can be displayed on a 640 x 480 x RGB dots panel with 262,144 colors

by feeding 18 bit data signal (6bit/each of R,G,B), timing signals, +3.3V DC power supply for TFT-LCD

and DC power supply for LED backlight. Driving circuit for LED backlight is built in this module.

3. B AY4EHR Mechanical Specifications

H B + % By
Items Specifications Unit
) 3 ”
BIE Y1 X 16.32 (6.4") om
Display size
% — = 13
A :‘Ajj & IR 2 8 130.56 (H) X 97.92 (V) mm
ctive area
Rwk # mk 640 (H) X 480 (V) el
Pixel format (1pixel =R+G+B dot) P
T AR 4-3
Aspect ratio )
B=E -
BRE YT 0.204 (H) X 0.204 (V) mm
Pixel pitch
B % & 5l R, G, BEXrSAT
Pixel configuration R,G,B horizontal stripe
ERE—F J—<)—RIAF
Display mode Normally white
AR 161.3(W) x 117.0(H) x 12.0(D) mm
Unit outline dimensions
HE 200(TYP) g
Mass
REILE - —
Surface treatment Anti—glare and hard—coating 3H

XZEFIENEFRL  Protrusions are not included.
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4. ANmFRABMELUBEE Input Signal Assignment

4-1. TFTiES/\RJLERENER TFT-LCD panel driving

{494 Using connectors :

L1]

CN1 EVa—ILRAIKYDEVEEEHREK

pin arrangement from module surface

12]

| [ | 130

(Transparent view)

(HIROSE ELECTRIC)

131] DF9BA31P-1V(32) (HIROSE ELECTRIC)

WEH ORISR Corresponding connectors :
DF9 -31S-1V(32), DF9A-31S-1V(22)
DF9B-31S-1V(32), DF9C-31S-1V(22)

i F Ehiss HAE B
Pin Symbol Function Polarity
1 GND 25> F Ground
) oK BT 5T 7073 5Ov RS
Clock signal for sampling each datum
3 Hsync - KERMES BEE
Horizontal synchronous signal Negative
s | verne T EERMIRES BT
Vertical synchronous signal Negative
5 GND 452K Ground
6 RO RED T—#%{E5 (LSB) RED Data signal (LSB)
7 R1 RED T—#%{E% RED Data signal
8 R2 RED T—#%{E§% RED Data signal
9 R3 RED 7—#%{E% RED Data signal
10 R4 RED T—#%{E% RED data signal
11 R5 RED T—#{E% (MSB) RED Data signal (MSB)
12 GND 495> F Ground
13 GO GREEN T—#%{E% (LSB) GREEN data signal(LSB)
14 G1 GREEN 7T—#%{§% GREEN data signal
15 G2 GREEN T—#%{E% GREEN data signal
16 G3 GREEN 7T—#%{E% GREEN data signal
17 G4 GREEN T—%{§5 GREEN data signal
18 G5 GREEN T—%{E§% (MSB) GREEN data signal(MSB)
19 GND 452K Ground
20 BO BLUE T—#{E% (LSB) BLUE data signal(LSB)
21 B1 BLUE T—#4{% BLUE data signal
22 B2 BLUE T—#%{5% BLUE data signal
23 B3 BLUE T—#4{% BLUE data signal
24 B4 BLUE T—%{E% BLUE data signal
25 B5 BLUE T—#%{5% (MSB) BLUE data signal(MSB)
26 GND 45> F Ground
T — ~—JILEE ERTMUEIES
21 ENAB Data Enable sigz;l(Ci:ti)l szn}altco-l‘:?ir(n7akg:e|:|oﬁc_jajciE)Lnl_in1 h-;?ri)zontal direction) [Note 1]
98 BIRAAN
Vee ] +3°.3V pow?r supply
29 (RICEEZ28E> E29E U ITHHEL TFSLY)
(Please supply the same voltage to Pin28 and Pin29.)
O — KERRAARGRTILTYIERAR [Note 23]
Horizontal scanning direction control signal (built in pull-up resistor)
31 U/D . Elﬁlﬁﬁ?jﬁ@&ﬁiﬁﬁ?(j»?"yi?&ﬁﬂﬁ) _ [Note 2.3]
Vertical scanning direction control signal (built in pull-up resistor)




[Note 1]
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KERRMEL, A R—TIEBSDILL LNYTRESNTOET L A R—TLIHFH
“‘Low"BEDEFF I, EV1—ILATRESN=RRMETHESNET

(“High"BIE TIEERLGLTTSL, ) -+ 7-2 SR

The horizontal display location is designated and controlled by rising timing of ENAB signal.

However if ENAB signal is fixed to “Low”, display location is designated by the default setting

in the module.

(Don’ t use the module by fixing ENAB to “High”) ---..See: Chapter 7-2

[Note 2]

TILTYTHERGKQABED A&, A—T >V TCHERAL-ES [FHghD R EELYET,
When opening it, it becomes set of High because the pull-up resistor 33k @ is built into the

module.

[Note 3]

Hor OPEN: BE &R, L: L FRERT
H or OPEN:Normal display, L:Flip vertical display

O
O
(R/L=High, U/D=High)
O
O

(R/L=High, U/D=Low)

4-2. 1\vO 51 FEEEIER Backlight section
CN2 {#FH3ax%94 Using connectors

WE RT3 Corresponding connectors

FlAHC

(R/L=Low, U/D=High)

dUVHS

(R/L=Low, U/D=Low)

: SM06B-SHLS-TF (J.S.T. Mfg. Co. Ltd)
: SHLP-06V-S-B (J.S.T. Mfg. Co. Ltd)

a9 %No I s BeeE
Connector No. Pin No. Symbol function
1 Vv NIISAEREBRAS
DD Power supply for backlight
) v Ryo5 A AERA T
DD Power supply for backlight
NYISANERBI SR
CN2 3 GND Ground for backlight
A GND oA NBRAYT 5K
Ground for backlight
5 BL EN /39954 FON/OFF HIfEMES A imF
- ON/OFF control signal for backlight
6 PWM NS MEEREZERAPWMIES A HinF
PWM signal for backlight dimming
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5. ¥t KEH Absolute Maximum Ratings

= s &H MIN VAX  |HEL] WE
Parameter Symbol Condition Unit Remark
EIREE Vce Ta=25°C 0 +4.0 \%
Supply voltage Voo Ta=25°C 0 +15.0 V
\ Ta=25°C -0.3 Vee+0.3 \Y; [Note 1]
/=
I ANEE VI2 Ta=25°C -0.3 Vob \% [Note 2]
nput voltage —
VI3 Ta=25"C -0.3 Vb \% [Note 3]
RERE _ _ 0
Storage temperature TStg 30 +80 C
+ -3
R To B ~30 (RE) Soﬂg(_éqiéli’f)ﬁ o |INote 4561
Operating temperature PP (Ambient) (Panél\:urface)

[Note 1] CK, RO~R5, GO~G5, BO~B5, Hsync, Vsync, ENAB, R/L, U/D
[Note 2] BL-EN
[Note 3] PWM

[Note 4)
TEE95%RH Max.(Ta=+40°C D)
RAEEKRE+3°CLLT, (Ta>+40°CDEF)
BL. @BEIELENIE,
Humidity: 95%RH Max. (at Ta=<40°C)
Maximum wet—bulb temperature at 39°C or less (at Ta>40 °C)
Dew condensation must be avoided as electrical current leaks will occur, causing a
degradation of performance specifications.

[Note 5)

AEERETEBED AR 2V SR BERME. TOMDRRMHIE+25°CTD
REHELGYET,

The operating temperature guarantees only operation of the circuit. For contrast, response time and
other factors related to display quality, judgment is done using the ambient temperature Ta=+25°C.

[Note 6]
EDA—ILDOWHDELSES CREL THEREREBZ T EIITLTLESLY,

Take care not to overrun ratings above.
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6-1. TFT#&&E/\RIJLEREIER TFT-LCD panel driving T,=+25°C
" A ns ; By S
Parameter Symbol Min, Typ. Max. Unit Remark
BREXE
Supply voltage Vee 3.0 3.3 3.6 Y, [Note1]
HEER _ Vce=3.3V
Current dissipation lec 70 120 mA [Note2)
HFEANVITVER
Permissive input ripple | Vgp - - 100 mVp_p| Vecc = 3.3V
voltage
==
AALowRIE Vi 0 - 03XVee | V
Input voltage(Low state) [Note3]
AHNHighEBE _
Input voltage(High state) Vi | 0.7XVee Vee v
AN)—=UEiR (Low) | lon -1 - 1 1 A | VI=0V[Note4)
Input leak current(Low) [ Iy, - - 120 1 A | VI=OV[Note5]
ARN)—YEFR (High) | o -1 - 1 u A [VI=3.3V[Note4]
Input leak current(High) | 1o, -1 - 1 1 A [VI=3.3V[Note5])
[Note1]
AFABEON/OFFL—4 X Vee turn—on/off conditions
1.0s <t0 Vce Vce
data data
0.3V 0.3V
N Z
M d time
t0
RREEMRET Vec—dip conditions
Td=10ms
2) Vecc<2.5VDHE
B EER TR EANBES —> R o
£ BLDELET e
Vce dip conditions should o ®
also follow the Vcc turn—on/off conditions «N
td

[Note2)
ZAEE: AR16 [ERART
Typical situation: 16 level gray—bar pattern.

RGBRGB RGB RGB RGB
GSOGH GSB- - - - GSW56GSV6O

BK{E: 1dot (2GS0, GS63 #FK KT HrtatEtk
Maximum situation: Checker screen which displays GSO,
GS63 every 1dot.

vl

1 pixel

- = - [ ] Gse63
O] G G

B B [REW B @ GSO0
ORM R R

G G G

B B

R R RIS
o 2o s

B B B
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[Note3]
CK, RO~R5, GO~ G5, BO~B5, Hsync, Vsync, ENAB, U/D, R/L

[Note4]
RO~R5, GO~ G5, BO~B5, Hsync, Vsync, ENAB

[Note5]
u/D, R/L

[Note6])
CKEEZ1Ims U LEEILTEEEIF. AHEES—HF U RIZEDIEVccEOFF L-#VecZBIRAZL TS,

When CK signal stops more than 1ms, Vcc must be set to OFF and be reinputed by Vcc turn—on/off conditions.

[Note7]

ERBENBEEIY/NSVMGE (X, RBHBROLI—FELNRELERR., B EBAOEL—XNATNT .
RIE-FRNFRIT A REENERSINET . TOEIEEYMIICTEER - BEEFINHT 5 REMBEEFRITT
BEEFETHRBBLBLET,

When current capacity is smaller than a rated value, if cause a short circuit, it is anxious about a possibility

of causing emitting smoke and ignition because the fuse by the side of our circuit does not go out.

Then, please make the protect function in set side to control excess voltage and excess current.
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6-2. AhEBEL—4>2 R Voo turn—on/off conditions

3.0V 3.0V
1 1
o L Nosv
11 '
i . :
CK,Hsync,Vsync H t2 \ — i — %
v EERlEEM BAS
ENABDATA L | Signal Necessary Area Input white
1
4 ' t4 T
B/L w1 HiaTaasy | LODRA 5 |
BL ON/OFF Timing r«—>» B/LON «—>!
1

© ZIEEBIECMOSA NNz, VCCIZBENMM>TLDIEE [EHI—ZELAEN TS,
Every signal is CMOS input, Hi—Z is prohibited when VCC is on level.

© EHRDOIRIE EREMELE>TH S, CKHsync,Vsync,ENAB,DATAZ A 1L TLFEE0Y,
Input CK, Hsync,Vsync,ENAB, and DATA after it becomes regular amplitude and frequency.

© TIRIE LI(FIFII2BFMIZE T TIEEZ A AL TLIEZEW ENABIEE THO ML, 11T —L LU
RRFIREGYET DT, TNMBB/LERLTL TS,
Input signal after t2 times when starts up power sequence. Turn on B/L after 11 frame
by counting ENAB signal.

OX.BRILTIFICIEAEEIFRDETLED A, 2L —LANEBTEHFITLILENHYET ., TDT=5H.
BIRIME TIF3TL—LRIIB/LEHEL. 27L— LU EAREBA L. BREFEEILE TIF TS,
LR AR FONENMGEIZ, MBICESZLIIHYFERFAD, BIE/ M XELRTINBAHREEMN
HYET,

It is recommended to consider some timing difference between CMOS input and Backlight input as shown above
If the Backlight lights on before LCD starting, or if the Backlight is kept on after LCD stopping, the screen

may look white for a moment or abnormal image may be displayed. This is caused by variation in output signal
from timing generator at CMOS input on or off. It does not cause the damage to the LCD module.

Bifr
Min Typ Max Unit
t1 0 - 10 ms
t2 2 - 100 ms
t3 0 - 100 ms
t4 11 - - flame
t5 3 - - flame
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6-3. /\v9IS5AMERBhER Backlight driving Section

Ta=+25°C
EHE L5 . BiRT 3
Parameter Symbol Min. Typ. Max. Unit Remark
g
RIS VoD 10.8 12.0 13.2 V | [Notel)
Supply voltage
HEER _
Current dissipation Ioo 225 290 mA [Note2]
HEARNIVTILERE
Permissive input ripple voltage VRP.BL B - 200 mVp-p
ABHEE
High voltage VIH_BLEN 2.1 - VbD \%
ANLERE
BL_EN e Vol:ge VIL BLEN 0.0 - 04 \Y; [Note3]
AN—UER
Leak curren; ' liLBLEN - - 0.15 mA
ARHEE
High voltage VIH PwM 2.1 - VbD Vv
PWM ﬁvjvjbz;fg VIL.PWM 0.0 - 0.4 \Y; [Note4)
ARN)—DER
Leak current li_pwm - - 1.5 mA
PWMJE K 2 fowm 200 - 1000 Hz
PWM frequency [Note5]
— — ote
PWM7a—54—Lk DPwM 10 - 100 %
PWM duty ratio
ﬁi L _ 50,000 _ h [Note6]
Life time (Module) [Reference]

[Notel]l] AABEI—4>2RX On—off conditions for supply voltage

20us = t7 = 200ms
0oVPD 09VD Oms = ts
VDD 0.1 VDD, t8 0.1VD
>« 4—>t9 Oms é t9
t7
t10 1s = tio
BL-EN Oms = ti1
t11 PWM signal t12
le—> -« 100ms = t12
PWM
A ON
Backlight OFF OFF

[Note2] EZETEFR Current dissipation
Typ. value: Vbpp= +12V, Duty=100%
Max. value: VDD= +10.8V, PWM duty = 100%

[Note3]
B AmFBL-EN(100k Q D FIL 7y TS ER SN TLVET ), High:ON, Low: OFF
BL_EN is connected by the pull-Up resistor of about 100k Q.
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[Note4]
BRmFPWM(10kQ DT LTy TEMAEREINTNET), High: ON, Low: OFF
PWM is connected by the pull-Up resistor of about 100k Q.

VDD VDD
100k Q 10k Q
BL-EN PWM
[Note5]) | ti3

PWM fPWM =1/t14, DPWM=t13/t14 PWM

Ta—T4— 105 THR/MERE, Ta—T4—LE100% TRAIERE ‘
Tai—TA4—LISIECTEEMNRZ (BL. 1132104 s THAHL)
BIRBIECGSHE LODEEDRTRMDETEBUGENHYET .
Duty 10% : Min. Luminance

Duty 100% : Max. Luminance

Luminance changes in proportion to the duty ratio.
When the frequency slows, the display fineness might decrease.

t14

[Note6)
Ta=25°C. FAJE100% I TERT R ATUT-FR . $EE DS W1 EAE D 50%( 275> 1= B,
Luminance becomes 50% of an initial value. (Ta=25°C, PWM=100%)

[Note7])

PWM{ES%10ms L EOFF T 515E (L. PWM BIRAKICBERELYFET DT,

BL-EN {§ 5% )y L TSN,

When PWM signal is set “Low” more than 10ms, please turn off BL-EN.

If PWM signal is input without reset of BL-EN ,Softstart function of LED driving circuit is invalid
and inrush current may occur.

OK NG

BL-EN BL-EN
ver 10ms over 10ms

H‘: ﬁ
PWM PWM
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7. AHEBDAAZI T Timing Characteristics of Input Signals
H2[CABEBZIA

m

DR ERLET, Timing diagrams of input signal are shown in Fig.2.

7-1. AAEBDBA(ZIVTHE Timing characteristics

= e : By 3
Parameter Symbol Min. Typ. Max. Unit Remark
R 1/Tc - 25.2 278 MHz
Frequency
oavy INARA L _ _
Clock High time Teh 8 ns
I:I—’;‘l./fj_\ Tel 8 - - ns
Low time
ISP _ _
F—A3 Setup time Tds 6 ns
Data R—ILF _ _
Hold time Tdh 6 ns
- = 30.00 31.78 -
KERHIES B ™ "
Horizontal Cycle 770 800 900 clock
sync. signal
(Hsync) INJLAINE _ _
Pulse width THp 2 TH-5 clock
_ I3 TV 515 525 560 line
BEERES Cycle
Vertical R 1/TV 50 60 - Hz [Notel]
sync. signal Frequency
(Vsync) INJLAIE _ _
Pulse width TVp 1 TV-2 clock
KRERABE THd 640 640 640 clock
Horizontal display period
KERBES-VOVIHEE
Phase difference between THc 6 - - ns
Hsync and Clock
KFE—EERPESEE
Phase difference between TVh 0 - 3 clock
Hsync and Vsync
B R~ H i
Vertical display period Tvd 480 480 480 line
[Notel]

BIRHAECGDE, TVVHFERTARUDETEBGEELHYET .

In case of using the long vertical period, the deterioration of display quality, flicker etc. may occur.

7-2. JKERREIE Display position in horizontal direction

KERRUEIKX. A R—TILEBDIALLENYTHRESNET .
Display position in horizontal direction is des_ignated by rising timing of ENAB signal

®A &5 . 2103 e
Parameter Symbol Min. Typ. Mex. Unit Remark
A1 *—TILES Setup time Tes 6 - - ns
ENAB signal Pulse width Tep 640 640 640 clock
KEREAESTA+-TMESEE
Phase difference between Hsync The 44 - TH-664 clock
and ENAB signal

AR—TILIFF D “Low”’ B EBDKERFRIZ. H2(5RTEY. C100(7AOY9) DT —E2hbThnET,
Ffz. RIEZEN10070Y I T DB, 127 LiiF “High” LR JLE100-THe LI EDEARMREL TS,
BREINLGNES., 100(0099) DT =40 fThhET,

When ENAB is fixed to “Low”, the horizontal display will starts from the clock C100(clock) as shown in
Fig.2. When the phase difference is not greater than 100 clock, hold ENAB terminal in “High” state for more
than (100-THe) , otherwise display will start from C100(clock).




7-3 EERRHFIE Display position in vertical direction
BEET—AMBAMETVs X355/ EETY,

BE.AIRAF—TIESREERTIELEEKRTT .

Display start position in vertical is fixed to the 35 line.

The ENAB signal does not relate to vertical display positon.

7-4 ANEBLEMZETR Input Data Signals and Display Position on the screen

ﬁ\ uP
Display position af input data (H, V)
7 — X OEEFERNLE (H, V)

D1, DH480

D1, DH1 D2, DH1 D3, DH1
D1, DH2 D2, DH2
D1, DH3

osl @D} =v

D640, DH1

D640, DH480

LD-24YO7E- 14



TH

Horizontal sync. signal
ARFEFERPES  —
(Hsyne) 0‘ TVee T 0.3V
v * Only when ENAB terminal is fixed “Low” £ oiee
- *ﬁ -7’ Vi#F(ENAB)="Low BEIE D5 &
Clock signal olmve
(CK) \ cc
o1 c9 % C100% (Jny2hy/ V8 Tdssi  Lor(Tdh
Data | | i
P MES RO~S ontal nvalid duta dbor ontal invali :
H > Horizontal invalid data period A A Horizontal invalid data period
G0~5, BO~5) DL = D2 } D3 | D4 | D5 (D638 - D639 D64 AKPHT SR

KT ~5ﬁ§fﬁ

Data Enable signal

THd

S
Cd

THe

5 45T ME B
(ENAB

0. 7Vc¥

Tes

0. 3Vee

Vertical Sync signal
‘ERAPHES ————

AN

Tep

TV

v

N

TVp

v

v
(Vsyno 0.3Vee

TVh

| 0.7Vce

[ 4

Horizontal Sync signal
KEFHIES

(Hsyno

Data

AU

N

AV UYLV

TVs

0.3Vee

Tvd

IR

S e
7€

S
td

7 -MEHRO~5,
G0~5, BO~5)

Vertical invalid data period

W|EIFT VIR

[ |

DH2 X DH3 X

X DH479X DH480.

- Vertical invalid data period
TEEIET YRR

Fig 2. Input signal waveform
2.

AEBEZAI VT

Gl —-3L0AYC-AT



8. ANMESLERTERBEIUERDIEERER

Input Signals, Basic Display Colors and Gray Scale of Each Color

=N T—#3{E5 Data signal
Colors &
Gray scale |GrayScale] RO|R1|R2|R3|R4|R5|G0|G1|G2|G3|G4|G5|B0(B1|B2|B3|B4|B5
Black - ojojo|jofofojojojojojofojojojojojofo
Blue - ojojofojofojojofojofjofjoqtfryrf{1rf1]1
5 Green - ojojojofofoqgt1tyjt1tytytrf1f{1jJjo0jo0jo0|jo0|o0f|o
ﬁ ?o) Cyan - ojojofojofojtrjtrfryrf{tr1rgptrfry1rf{1rf1]1
| g Red - 111|111 |f1{1J]0jo0Jjo0o|jo0ojofojojojojojofo
@ Magenta - 111|111 j1jojofofjojofogtryjt11y1f{1]1
Yellow - 111 {111 {1t}y1y1f{1y1]1f140f{0j10j0f0]|0
White - 111111ty {1rp1p1tf1rg1rp1p1p1f(11
Black Gsojojo|ofofojo}jofojo|JofofOjJO|OfO]|O]O]|O
- 1 GSt]t1jo|lofo|JOo|OjJO|OJO|O|O|OJOfO|O]JO|O|O
d:’ Darker | GS2 JO[1|O0O]JO|JOfOJO|O|OfOJO|OJO]|O|JOfO|O]O
B 1+ [ !
H@% ‘}E ! ! !
© Brighter | GS61} 10| 1|1|1]|]1]Jo|lO0|lO|JO]|OfO}jJOjOfO|O]JO]O
°© ! Gs62jo|t1)1|t1f1]1]Jofojo|JofjofOJO|OfO|O]O]|O
Red GS63|t1|1f1|t1]t1|{1]Jojo|jofOo|JOjOjJO|O]jJOfO|O]O
Black Gsojojo|ofofojo}jofojo|JofOofOJO|OfO]|O]|O]|O
S 1 GSt]Jojo|lofo|JOo|OjJt1|OJO|O|O|OJOfO|JO]JO|fO]|O
g Darker | GS2 JO[OfO|O|JOfOJO|1|[OfO]JO|OJO|O|JOfO|O]O
ms [ 1 [ ¢ !
g% § ! l l
> Brighter | GS61J0|(0|J0|OfO|OJ1|Oft1]|]1]1|[1]JOo]JOfO|O]JO]O
5 ! Gs62jo|ojofofojojoft|jt1|1|t1f{1]Jo|jofo]jO]O|O
Green | GS63jo0|(O0JO|OfO|JOfJt1|f1|[t]t1|1[1jJOo]OfO|lO]JO]|O
Black Gsojojo|ofofojo}jofojo|JofOofOJO|OfO]|O]|O]|O
° 1 GSt]Jojofofo|JOo|OjJO|OJO|O|O|O)J1|[O|JO]JO|fO]|O
% Darker | GS2 JO|[OfO|JO|JOfOJO|O|OfOJO|OJO]|1]|]OfO|O]O
wol ! !
Ssl v | !
§ Brighter | GS61J0(0|0|OfO|OJOfOfO|O]JOfO}t1]jOf1[1]1]1
© ! GS62jo|ojofofojojofojoJofofofjoO |t ft1]1]1]1
Blue GS63|jojofo|jojofojo|ojofo|OjOt [t 1|1 |[1]1

0 :LowLRNJLEE Low level voltage

1 :HighURJLEJIE High level voltage
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ERERRAODT—HEBEVEANICT, HRMEHAEZRTL. BFHEVEOT—2DHAEHEIC
KY262,144BDRTRMNATRETY .
Each basic color can be displayed in 64 gray scales from 6 bit data signals. According to the combination of
total 18 bit data signals, the 262,144—color display can be achieved on the screen.
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9. YEEMEHE[PRI4E]  Optical specification[Initial characteristics]
Ta=+25°C, Vec=43.3V

HE s & . By S
Parameter Symbol Condition Min. Typ. Max. Unit Remark
7 M7
*?/Evﬁlgﬂ Horf<zc:>|:1tal 6369 60 70 - Deg.
>
angle ESEl 06 CR=5 55 70 - Do, [Note1,4]
range Vertical 612 35 40 - Deg.
DURS R, ERA AR
) Viewing angle _
Contrast ratio CR of optimal 350 500 (Note2,4]
vision
a7 FL
-3 I3 uliiJs:e) Tr - 8 20 ms
Response =T T [Note3,4]
Time lLFl_“ - 21 40 ms
REVELAREE x 6=0 0257 | 0307 | 0357
Chromaticity of White y 0.267 0.317 0.367 [Noted]
BEREER L 260 350 - d/m?
Luminance of white ¢

X INVIFALERRITERGBOMRITAELET . F-AFHFERAEIL TRIOAESEE
AWTEZEHLDIWVIIINERESIREIZTITWET, AT 1 —FT1—LE£100%,
The measurement shall be executed 30 minutes after lighting at rating. Condition: PWM=100%
The optical characteristics shall be measured in a dark room or equivalent.

%ﬁlﬁ%ﬁ SenSOr (EZ_CONTRAST) 400mm %ﬁ%%& SenSOr (BM_SA/BM_7/SR_3)

Field=1°

»l

BEfmH R Panel center(6=0" ) BIE*T L Panel center(0=0° )

\ TFT—LCDEZa—IL R TFT—LCDEYa2—/L

= le
H9o—1 BAGEAESSE Ho—2 iEE. BE ERERES X
(GEEE :BM—5A/7, BE/BE/AVMS5 XM BM—5A, SR—3{#A)
Fig.9-2 Measuring setup for Luminance, Chromaticity and Response time
(BM-5A/7 is used for Response time,
BM-5A and SR-3 is used for Luminance, Contrast and Chromaticity)
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[Note 1)
HAGHFEDOES

Definitions of viewing angle range: )
&ﬁﬁ( Normal line

-

06

52

Ve

6FF 5 17)
[Note 2] 6 o’ clock direction

AVRSRAMNEDEE
Definition of contrast ratio:
RAITTERLEFT,
The contrast ratio is defined as the following.
O S AREEICR] BERTOBEEmPRIEE Luminance with all pixels white

Contrast (CR) = EARTOEEPRIEE Luminance with all pixels black
[Note 3]
LEREDER

Definition of response time

THERIZRT &SICHRUVRIRELGLHETEANL. TOBORABE NOBRELICTERLET,
The response time is defined as the following figure and shall be measured by switching the input signal for
“black” and “white”.

=E7N] 2iKEe BiKEE
Ra > |« > |«
e 100%
e 90%
R E
B
10%
0%
— | —| l—
T, T4
ﬁ
B
[Note 4]
EEOFRBTAELET .

This shall be measured at center of the screen.

10. WR&{L Display Qualities
AMETREREEFSHEL TS,

Please refer to the Outgoing Inspection Standard.
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1. EDa—I)ILOEYIKLY Handling Instruction
[EV2—ILBVRWNCETSEEEEESEE]

[Handling Precautions]
a) EPa—ILOBYRWETELRYERDDENREBICTIT TTRIV FICERBHOEYMNED 21— ILICHE
FHENIBEBEN L a— L THET HAHEELNHYET,

Treat LCD module in dustless surroundings. Metal foreign material stuck to the circuit is possible to cause a short.

b) =TI NEANIRIZIIERT DL BT ED 21— ILICA AT IERPESEOFFIZLTADL
ToTTFELY,

Be sure to turn off the power supply when insertion extraction the cable.

c) =TI DIFEFBLEICITED 2—/ILAIO BRI RIFEBIZFRULS AL MHSENKSITEELTTEL,
IR CEMAREGDAREELAHYET,
Be careful not to give any physical stress onto the circuit and/or the connector of LCD module
when you pull/plug a cable. Physical stress will cause a break or worse connection.

d) NRIILREDORERIIEDEZVDT, BOHLDOHFGLDTEZYLGVESIBYZRNIZE+7FELT
Ty,

Since the front polarizer is easily damaged, pay attention not to scratch it.

e) RARLEDITIZ, HEARMNESN AT LT THUFON2TO—TRERIEILTTEL,

Use N2-blower such as an ionized nitrogen has anti—electrostatic when you blow dusts on Polarizer.

f) KEENRBEMETIEEROIIODRRAIZEYETD T, 3<CIZ. RIBHHIVIERLNAVHETHER->T
T,
Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft
cloth immediately.

~

CMOS LSIZERALTVFET DT, YKL EDOHEBERICTIEL. ARKT—RLGEDERZLTTSL,
oM, BEEFHRICSHTHEEBEILETFLTTSL,

Since CMOS LSI is used in this module, take care of static electricity and injure the human earth when handling.
Observe all other precautionary requirements in handling components.

g

h

~

EVA—NIREREFEALTEYF T OT, RYFRWDICTRICEI YOI+ 7EELTTSL,

Be careful with the edge parts of the module which is made of metal.

i) ASRAOHHBERBREEALTEYETOT, BELEYEAWLDITHTEY, BOVEEEMZSE, TL,
N OREETIROREEICEYET O T, RYBWDIIE+2TEELTTEL,

Since the panel is made of glass, it may break or crack if dropped or bumped on hard surface. Handle with care.

J) RNRIURREBBIEASABRBLIKWNEEEG>TOWETA, AL EICMIET LINET LA HYET,
BB EZF TSN LT HMTEBEL TS,
When the panel is broken, don’ t touch the glass. Although the panel is difficult to be scattered, touching the
broken part may hurt your hands.

k

~

NRPIIRRBHPEELIZEHE . ARIILADBRRENRNEIBANHYET LLER->TEPAIZASTHEE
EBITKTHELVEEL. EEDZIEZIT TS,

Liquid crystal contained in the panel may leak if the LCD is broken. Rinse it as soon as possible if it gets inside
your eye or mouth by mistake.

1) EIERER SR P/ Z— I ENTEE0, BERAHIET S aeEnHYET .
Don’ t touch the circuit and the pattern of the board. If you touch it, the circuit may be broken.
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m) B BAGEBNEMRICRBMISSLEVRICEBLLES .

Do not expose to strong ultraviolet rays such as direct sunlight for a long time.

n) EDaA—ILOBEEIIDOVTIE, A BARRKICIYRMEZTIHEENHYET . T T O BAFKRHFIIC
E->TRRESZELY,
Follow the regulations when LCD module is scrapped. The government you stay may have some regulations
about it.

o) REVaA—ILIZIE, RIFAR LEDGHLRAICRESIRA—IE>THYET . RESIR—LERIBET HEF(E,
HERLBRYFEAERIC. BRERITEELEN S KU LRIBECZELY,
AEREMH
T—RNVREEFED L RBIEEET D,
-BREITOTORERBEBBLIH TEAL—ERET 20U ENTTRIBET S,
Protection film is attached to the module surface to prevent it from being scratched .Peel the film off slowly ,
just before the use, with strict attention to electrostatic charges. Blow off 'dust’ on the polarizer by using
an ionized nitrogen.

p) FIR—IRIBERIIFENAIREKREATIR—FELZRRYFFTENTTEN ARV RERAERDRESIR—E
BUBYMRITTRERETSL REARKELIEEL., SIKONEBEFREESLTELLHAEELAHYET,
After peeling laminate film off, please don’t attached to the front polarizer. If you attach again and store it long time,
surface of the front polarizer changes in quality and it may cause display non—uniformity issue.

a) LCDNARIVICHERESNSTL Y I RERTI7IXEE -BRLOT VO RFTOBMYHZN®, EDa—ILD
BRURWLELGEITREFELEVESIZTEEZSLY,
It is easy to corrode and disconnect in the flex wiring area connected to the LCD panel.
So be sure to store module when deal with module by hands.

[y rEREt LD HEEL]
[Set-Design Precautions]
a) BMIEDCRAEGYETOTRLTED2—ILESBELIENTTELY,

Notice : Never take to pieces the module, because it will cause failure.

b) BYMFIFNRER—FETEEL., ELa2—ILIZ V"D ROL"ED AN A HLENLIITLTTEL,

Be sure to design the cabinet so that the module can be installed without any extra stress such as warp or twist.

c) EDa—/LERYTITERABERMIZEMIOH K/ A X T EREILD A 7 —AERESEOHLETS,

Connect GND to flame of module to stabilize against EMI and external noise. (4 place)

d) EERADEYFFIEMLI{E=0294+0.02N-m(3.0£0.2kef-cm)EZEYE T A, EHICKDHERE T
ToTTELY,
When install LCD modules in the cabinet, please tighten with( “torque=0.294+0.02N-m(3.0£0.2kgf-cm)”).
Be sure to confirm it in the same condition as it is installed in your instrument.

EDa—I)LE@EICIE. BRERIHYET O T, FREHEAIL THRICRAIN AAMHSLENRIZL TS,
AL RO HEEBE RO HEBET BN HYET,

Since there is a circuit board in the module back, stress is not added at the time of a design assembly.
Please make it like. If stress is added, there is a possibility that circuit parts may be damaged.

~

e

f) BELA—ILERICEH—EOEANIDISERTLS. REARLGEDRALBYET D TE 21— ILETEZE
[EBT DL EITIELENTIEZELY,
It causes an irregular display and the defective indication, etc., when always put constant pressure
on the back of the module. Please do not make the structure to press the back of the module.

~

NRIVREIRERFZOTIEA I T HRGEEEELILSEIENENLITELTTEL,

The polarizer surface on the panel is treated with Anti—Glare for low reflection in case of attaching

g

protective board over the LCD, be careful about the optical interface fringe etc. which degrades display quality.
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h) BRBEDI—ILABICHNNEYFENADEAZEMICMAEL. BRELDIZLATNRETHIEABYET,
ERRETE. AANZEOELARUVBHXRSESI77ERAKCIE. ZORADIZHE QN LT ILEZE
BRYFITE2EDEEEZSEVBLET ., £z, EDa—ILIZBKAN—LETREL., 1B - KABZICTALHL
HEtEBRBELLET .

If a minute particle enters in the module and adheres to an optical material, it may cause display non—uniformity
issue, etc. Therefore, fine—pitch filters have to be installed to cooling and inhalation hole if you intend to design

i) LA IIICRAMEREEEAELLOESIC. MAMEERBL-BREE - HiteBREOLET,
Please design part arrangement to consider the heat dissipation not to change the local temperature
for module.

j) AMEFREICRESNTOS BB RRERLIE. BT FoTLEEN, CNEBA THERALIGEE. SRR DS - IR
HHEOSIEDENLHYET AEEECANESED. ERBRADNIVFFLERED L AR KERE
HBRROKDITERETLTIZELY,

Be sure to follow the absolute maximum rating in the specification. The design should consider the surrounding
temperature, the fluctuating input signal, and tolerance of the electronic parts. Exceeding values is possible to
cause worse characteristic such as burn and/or broken of the parts on LCD module.

k) HEBEEHHEERNICTHEALTTEV, COHEEZBAIGE . ERAERNTH> THEMEIXRIESNE
‘A,
Be sure to use LCD module within the recommended operating conditions. Operating module out of the
recommended range is not guaranteed even if it is in the absolute maximum rating.

1) EDa—ILAEREBEAZDAAESORM, TERIZCOVWTIX, KAEHEDER-ESEENL— U XIZH-T
BRETL T2 BN DEH TAALEGE . BMEORREILELDAREEAHYET .
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on—off
input signal after power on of LCD module.

m) EYrDFEREHIZELE T, EV1—LBEROERRRREREEE RSN,

According to the using application, power circuit protection is recommended at module failure.

n) EDa—ILASDOAEESFH A DRI CHELTSAEVLIICHBERFICBLTEIR AL —ILE KR
BREVLLEY,
Take enough shielding countermeasure not to interfere to peripheral electronic device by unnecessary radiation
from the module.

(CHERICETHEERHELESEN]
[Operation Precautions)

a) BENARILIZIE. KEAZEOESHFE S TEVNLSFERIEESVD, CORGRETTIERICRSHEE.
ERT—FEERITHETERRZIEN, BR/ARIVITBOED BTSN ET L/IRIVFED LIEIZEAY,
RNRUMETITEENHYVET,

Do not expose the LCD panel to direct sunlight. Lightproof shade etc. should be attached when LCD panel
is used under such environment

b) ELaA—ILORMYFNRUHEIIADHAASCRLT, BEEE-ILETEAASHE S (S02, H2SH:E)
TORCHERORE. £ CNoORKERETLHHE. BH. EE5E. #EZFOMHELCDE D 2—ILD
FETCHERLEZSE. BE. Z8. RTAUOLIL. BEEEEORRALLSIE. RE -CHEAZETTTIL,

When handling LCD modules and assembling them into cabinets, please avoid that long—terms storage in the
environment of oxidization or deoxidization gas and the use of such materials as reagent, solvent, adhesive, resin,

~

etc. which generate these gasses, may cause corrosion and discoloration of the modules.
Do not use the LCD module under such environment.
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c) EYMAIZERLTULSHEPBEMBENSHTCDIRF IR (FIUREEHD . U EEH
(BR7ILA—LZRRUAFLR) . FLARBR (TVILEW) FIZKY. BRI~ DER - JEEMICHDHET .
FHARDEEICLDIRTOEENEZLIGENHYFET . EHOERAMBLEOBEHLHER T,

An abnormal display by changing in quality of the polarizing plate might occur regardless of contact or no contact
to the polarizing plate, because of epoxy resin (amine system curing agent) that comes out from the material
and the packaging material used for the set side, the silicon adhesive (dealcoholization system and oxime system),
and the tray blowing agents (azo—compound), etc. Please confirm adaptability with your employed material. (]

d) /ORTLU T LIFERHRAERELLCD NRILDEFEOEBEEICHEEEZ 5126 FRALBLTESLY,
Don’ t use polychloroprene (CR) with LCD module. It will generate chlorine gas, which will damage the reliability of
the connection part on LCD panel.

e) REBOEE/I— R RTOFEAF. RERENVEIDGENHYETOTITEET I,
(FRAGERITDI2HOR)—2— I\ —FTHALESL, )
Be careful when using it for long time with fixed pattern display as it may cause afterimage.
(Please use a screen saver etc., in order to avoid an afterimage.)

f) EROFFEF, BRBICHLV =B EE > TR RITEADEV R BEENRETIEENHYTT A,
RERIEBB/ SR DEEIZEZEDTHYED2—ILDRELICEEFE5EZD3LDTIEHYEE A
When LCD is stopped, residual image may be occurred and disappear gradually.
This is caused by attribute of LCD panel and it does not cause the damage to the LCD module.

g) AHGICERALTVALEDIFEEICHLTERICHRATY . SRRET T, REMHDHLIIRYRLIERAIC
TonFET e, RRICHFMMETTLAIREEINHYVET , LROLSILRET THERICALNARRIZIE,
B F THIMERA TS0,

The LED used for this product is very sensitive to the temperature. Luminance decreases rapidly when it is used
for a long time or repeatedly under the environment of the low temperature or the module is being cooled.
Please avoid the continuous or repeating use of it under such an environment.

Please consult our company when it is used under the environment like the above mentioned.

h

~

REMBIBEESN:-REREZFELUT CTE >TLEVWET, AT EREHZERNICRE--% TH. BRMFE X
TOREBICERYER A, BICREREHBENICRRED 12— IILEHRFLTIZEL,

If stored at the temperatures lower than the rated storage temperature, the LC may freeze and it may cause
LCD panel damage. If storage temperature exceeds the specified rating, the molecular orientation of the LC may
change to that of a liquid, and they may not revert to their original state. Store the module in normal room
temperature.

) BRBMBEIREEELEEZEASEFAMRILY (RRELTOMEZXY) . TICRRYFERE A, BICHERE
FHENICERTED 1 —ILEH#HFEL TS,
Keep LCD module in the range of the specified temperature conditions at all times. Once out of the range,
liquid crystal will lose its characteristics, and it cannot recover.

J) REHE. SREERETEAYTHSE. HEMHLOEEBESBELLLEY,

Nature of dew consideration prevention is necessary when LCD is used for long time under high—temperature
and high—humidity.
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