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SEE NOTICE

OAXRGZMEITBHOEIRIEICHIDAIABTELEZFENTVERITOT, YW ZIERSIZTFETECE I,
ARNERAOATZTRBHICERTERE LGV OBBULVRLEITERT,

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.

OFFMEMITHBINTWSICABIL., BARBTE-RENZIGAHZERBI H-HDLOTHY.
ARMERICE->TIXRATEHE. TOMEN DRI T ARAFIIEREDHFHEZTITOEDTIEHYFEZ A,
Flo. FHRSEERALEZCEICEY . BE=F LI XMBEFICHDIDOORIENEELZSE . BHtEX—UITDORZ
BULWEEA,

The application circuit examples in this publication are provided to explain the representative applications of
SHARFP’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.

OB I THALLILEEEREZDO . LHRE. $it. #8, B, TOMOATIZTONTEMLGLT
EETAGEENHYET . ARMOEARNCIIEITOEHRETHRICCHREWNIZEFFTTIOEMBULEBLET,
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.

OFHMOIEAICALTIE. ARMEMR G N-ERFH RV EIEFEZETRLNFET . RMEMLHD
FEARAFEHHLIVLIFESHEFZARL-ARNGOFERFICERT28FICHALT. BEE—Ut0EE®
BULWFEEA,

When using the products covered herein, please observe the conditions and the precautions written herein.

In no event shall the company be liable for any damages resulting from failure to strictly adhere to

these conditions and precautions.

OFFmI. —lkREHEFHGICERASNSGZLZBEMICHAE - RSSO TY,

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

OFHMIT EEHBORLEE(RITH. BEE. BBELLE) . E5H. TABNORIENE. 75— LEE.
FRLEHFCEDHFICERI HEEIL, BYIGRAS LU GFIIZERL., EBHEE-ZE2ETHEER
IZTHERIT HAEIITEBROELET .

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.

OFRRMmIT. MEFEMAR. FHRBEHS. RTNOHEESR, E0HFICHIOIERBGRLEOEBOHTHL
EEE-TEEILELNDIAEADEARIERLTEYZLADT. INODAEICIZERIZESIENLTTSUY,
SHARP’s devices shall not be used for equipment that requires extremely high level of reliability, such as:

- Aerospace equipment Military and space applications

“MNuclear power control equipment * Medical equipment for life support



OFRRMICENWTHEHNHRET SHRUNTIEHASNSIGE . FRICEHRFTEEOZRTITERIATET L
BRAWLWELET,

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

OZARLCDED 32— J)UILRoHSIERI5/02IZEHL THYFET ., F£1=. RoHSIETME R UIRIL/ NS T4 D EXH]
ZHEHYFER A,

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

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

OFV UEBHRIRILFMEIIERALTLEE A,

The ozone—depleting substances is not used.

OFBMERIZESENELLGSES X AADITESHICIYERTHIEDELET,
If any problem occurs in relation to the description of this publication, it shall be resolved through

discussion with spirit of cooperation.

OFRHFHBICODEIFHRGRNHYEL L, BRICEARTEOFZRTIERIBESEFT OBBLELET,
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. &8 &G B Applicable TFT-LCD module

AR MER L, 201 BUXGADS—TFT—LCDEY 1—/L LQ201UILW32 [ZEREBLET .,
This technical literature applies to the color 20.TUXGA TFT-LCD module LQ20TUTLW32.

2. B2 Overview

AREDA—JLIZ. TEILIFZRD)AFEERS D XR(TFT : Thin Film Transistor)Z WL\ f=h5—
RLRAIBER T 2747 XMy O R BB ERTAATILAEY1—ILTT,

AS—TFT-LCD/ AL FSA/N—IC, a2 rO—)L B[R, EIREIB RIS 12 vhFEIZKY
EHEN ., /122 —Tx 4 XIZLVDS(Low Voltage Differential Signaling)Z{@E L. + 12VOERER

RO\ IS ABRERHEI2VEHRIET HI LKLY, 1600 X RGB X 1200 kD /4L E[216,777 216D
Xz, XFDRIRMDAIEETT,

This module is a color active matrix LCD module incorporating amorphous silicon TFT(Thin Film Transistor).
It iIs composed of a color TFT-LCD panel, driver ICs, control circuit, power supply circuit and a White—LED
Backlight unit. Graphics and texts can be displayed on a 1600 x RGB x 1200dots panel with 16,777,216 colors
by using LVDS (Low Voltage Differential Signaling) and supplying +12.0V DC supply voltages for

TFT-LCD panel driving and +12.0V DC supply voltage for backlight.

- y—TJHBOLERFALENZAVT. EEABALEZRRLTHEYET,

It is a wide viewing—angle-module (Vertical viewing angle:170° Horizontal viewing angle:170° ,CR=10).

INYISAEERENT A ABDLEDFSA/\BIEREED1—ILIZRELTEYET,
The LED driver circuit is built into the module.
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Items

3. M R9{E &k Mechanical Specifications

t #®

Specifications

EEY AR

Display size

51.1(20.1inch) Diagonal

BB KT B

Active area

408 (H) x 306 (V)

= &= & AL

Pixel format

1600 (H) x 1200(V)
(1 pixel =R+ G+B dot)

T AN

Aspect ratio

4:3

B xEwF
Pixel pitch

0.255(H) x 0.255 (V)

= = B 5

Pixel configuration

RGB ftA+ZA 7
R,G,B vertical stripe

xERE—F
Display mode

/—)—=T3yH
Normally black

S\ HZ <&

Unit outline dimensions

436.0(W) x 335.0(H) x 20.4(D)

B2 (MAX)
Mass(MAX)

(2400)

Z< AL

Surface treatment

FUFTLTN—RFa—r 0L 2H
Anti—glare and hard—coating 2H




4. ANIgFRAFE LOHEEE Input Signal Assignment

4-1. TFTiRGE/\RILEEB)ER TFT-LCD panel driving
CN1
FHI24 Using connector : MDF76GW-30S-1H(Hirose Electric Co., Ltd.)
WME3174 Corresponding connector : MDF76-30P-1C(Hirose Electric Co., Ltd.)

BELVDSL I —/\ Using LVDS receiver :
a2 kO—JLICHE A A 7 (THC63LVDF84B (WA IL OO =V R H ) F&E 4 RE M)
Building into cotrol IC(THC63LVDF84B (Thine electronics) compatible product)
WELVDSkZ2 X2 w4 Corresponding LVDS transmitter :
THC63LVDMB3R (A IL YO/ R M) R(E RFERESHR
THC63LVDM83R(Thine electronics) or Compatible product

ig¥| KES B RE e
Pin Symbol Function Remark
1 RAINO- LVDS receiver signal A side CHO (=) LVDS
2 RAINO+ LVDS receiver signal A side CHO (+) LVDS
3 RAINT- LVDS receiver signal A side CH1 (=) LVDS
4 RAIN1T+ LVDS receiver signal A side CH1 (+) LVDS
5 RAINZ2- LVDS receiver signal A side CH2 (-) LVDS
6 RAIN2+ LVDS receiver signal A side CH2 (+) LVDS

7 GND GND

8 | RAGCLKIN- LVDS receiver signal A side CK (=) LVDS
9 | RACLKIN+ LVDS receiver signal A side CK (+) LVDS
10 RAIN3- LVDS receiver signal A side CH3 (=) LVDS
11 RAIN3+ LVDS receiver signal A side CH3 (+) LVDS
12 RBINO- LVDS receiver signal B side CHO (=) LVDS
13 RBINO+ LVDS receiver signal B side CHO (+) LVDS
14 GND GND

15 RBIN1- LVDS receiver signal B side CH1 (=) LVDS
16 RBIN1+ LVDS receiver signal B side CH1 (+) LVDS
17 GND GND

18 RBINZ- LVDS receiver signal B side CH2 (=) LVDS
19 RBINZ+ LVDS receiver signal B side CH2 (+) LVDS
20 | RBCLKIN- LVDS receiver signal B side CK (=) LVDS
21 | RBCLKIN+ LVDS receiver signal B side CK (+) LVDS
22 RBIN3- LVDS receiver signal B side CH3 (=) LVDS
23 RBIN3+ LVDS receiver signal B side CH3 (+) LVDS
24 GND GND

25 NC

26 NC

27 | SELLVDS Select LVDS data order (3.3V) Pull up
28 VCC +12.0V Power supply

29 VCC +12.0V Power supply

30 VCC +12.0V Power supply

AKEDA—IVIIREFIZ2ERT —2%2R(TRH2K8—F AN TT , AR—FBE EUBHR—FT
2B RN DT—AERITRYET,
This module has dual pixel port to receive dual pixel data at the same time.A port receives

first pixel data and B port receives second pixel data in dual pixel data.



4-2. LVDSA A=A AN 70Oy 7E LVDS interface block diagram

A side pixels
(Computer Side) (TFT-LCD side)
Controller THC63LVDMS83R
) Control IC
RAO-RA7 N TAOD-6 " . RAINO+
RAO-RA7 |, _TBO-6 S /> RAING- % s
-
RHU—RSE K; TCO-6 N - RAINT+ 1000 ,?E
_ — =
(HS) ~—1DP0-6 I /} RAIN1- % :> 3 2
(VS) = RAIN2+ [ 1009 o o
=< ) =
e /} RAIN2- % ,> > O
x al - ©
S~ RAING+ 100 c
= @
— /} RAIN3- % H> £
100
. RACKIN+
CLKA CLK IN PLL /} RACKIN- % :> PLL
100
B side pixels
(Computer Side) (TFT-LCD side)
Controller THC63LVDMS83R
7 ta0-6 Control IC
RBO-RB7 > w | > ROINO*
RBO-RB7 L/ TBRO0-8 Q /} RBINO- % )
=
7 ] = - $
(VS) EI S RBIN2+ 1004 & >
o /} RBIN2- % > S ©
& q | - ©
o~ RBING+ 100 c
= S
= /} RBIN3- % ﬁ> =
100
N\ RBCKIN+
CLKB CLK IN PLL /} RBCKIN- % ﬁ> PLL
100




4-3. LVDST—AYwE>% LVDS Data Mapping

Transmitter Signal (SELLVDS)
Pin No Data =L =H
51 TAOQ RO (LSB) R2
52 TAT R1 R3
54 TAZ R2 R4
59 TA3 R3 RS
56 TA4 R4 RO
3 TAS RS R7 (MSB)
< TAB GO (LSB) G2
6 TBO G1 G3
7 TB1 G2 G4
11 TB2 G3 G3
12 TB3 G4 G6
14 TB4 G5 G7 (MSB)
15 TBa BO (LSB) B2
19 TB6 B1i B3
20 TCO B2 B4
22 TC1 B3 B5
23 TC2 B4 B6
24 TC3 B5 B7 (MSB)
27 TC4 (NA) (NA)
28 TGS (RSV1) (RSV1)
30 TC6 DE DE
50 TDO R6 RO (LSB)
2 TD1 R7 (MSB) R1
8 TD2 Go6 GO (LSB)
10 TD3 G7 (MSB) G1
16 TD4 B6 BO (LSB)
18 TD3 B7 (MSB) B1
25 TD6 (NA) (NA)




< SELLVDS = Low >

< 1 CYCLE >

CKAIN+ J \{\ /
CKAIN- —\ / \

Eii:ﬁf Xrat XraoX aaoXRras Xra4 XRasXRA2XRATXRAOKGAOY

RAINT+
GAZ AGAT ABA1 ABAO XGAD X GA4 AGA3 AGAZ2 AGAT ABA1

RAINT-

+
RAINZ BA3 XBAZ XDEA X NA X NA XBA5SXABA4 X BA3 A\BAZ X DEA

RAIN2-

RAN3+
RAIN3- RAT XRAG A NA ABAT KABAG AGATAGAGE ARAT ARAGB A NA

S ET-'Js-:q

CKBIN+ 4/ \\ /
CKBIN- —\ / \

E::Ei Xr1XRB0X GBOXRBS5 X RB4XRB3XRB2XRB1 XRBOX GBOX

RBIN1+
RBIN1-

iz DD 0D D (Y €D CD CD.CD &
Eiizi Xre7XRB6X NA XBB7XBB6XGB7XGBEXRBTXRBEX NA X

DE:DATA ENABLE

GBZ2 AGB1 XBB1 XBB0 XGB5 AGB4 XGB3 XGBZ2 XGB1 ABB1

RSV1:)H—7 GNDIZEFE Reserve (GND)
NA:F&{EFH Non Available

AHIEITENABE S DA TEEENT 4.5, Hsyne/ VsynclEF XA NTAKLEIIHYFEE A,
£ L. Hsync Vsynch A ASN TERIGITILEWNA ., SREMEICELZETHYER A,
Hsync/Vsync need not be input so that this model may drive only by the ENAB signal.

If Hsync/Vsync is input, it doesn't become a malfunction.



< SELLVDS = High >

< 1 CYCLE >

CKAIN+ J \{\ /
CKAIN- —\ / \

Eii:ﬁf XrasXrazXaazXra7XrA6 XRAS XRA4XRAS X RAZ X GAZX

RAINT+
GA4 AGA3 ABA3 ABAZ KGAT XGAB AGAS AGA4 AGA3 KBA3

RAINT-

+
RAINZ BAS XBA4 XDEA X NA X NA XBATXBAG6 X BAS ABA4 X DEA

RAIN2-

RAN3+
RAIN3- RAT XRAO K NA ABA1 KABAO A GATAGAOARAT ARAO A NA

S ET-'Js-:q

CKBIN+ 4/ \\ /
CKBIN- —\ / \

E::Ei Xre3XRrB2)X aB2)XRB7 X RB6 XRB5 XRB4XRB3 XRB2XGB2X

RBIN1+
RBIN1-

g D0 D0 (0.0 D CD.CD) =
Eiizi Xre1XRBOX NA XBB1XBB0XGB1XGBOXRBI XRBOX NA X

DE:DATA ENABLE

GB4 AGB3 ABB3 XBB2 XGB7 AGB6 X GBS XGB4 XGB3 ABB3

RSV1:)H—7 GNDIZEFE Reserve (GND)
NA:F&{EFH Non Available

AR IZENABIE B DAIZTEEEN T 4. Hsyne VsyncfE B IEZ A NTAKBEITHYFE A
£ L. Hsync/ VsynchH A NS TERGIZILEWNA ., RBEICELZEEIHYEE AL
Hsync/Vsync need not be input so that this model may drive only by the ENAB signal.

If Hsync/Vsync is input, it doesn't become a malfunction.



4-4. LED/N\y 254 MR LED backlight
CNZ2
#EHIR~Y4 Using connector : SM10B-SHLS-TF(J.S.T. Mfg. Co. Ltd)
WEa7R~7% Corresponding connector : SHLP-10V-S-B(J.S.T. Mfg. Co. Ltd)

%75 No. i FNo. BKs HERE
Connector No. Pin No. Symbol Function
+12VEIR
1 VBL +12V power supply
+12VEIR
2 VBL +12V power supply
+12VEIR
3 vBL +12V power supply
+12VEIR
4 VBL +12V power supply
9 GND GND
CN2
6 GND GND
7 GND GND
8 GND GND
9 BL EN I\ 754 ~ON/OFF#IfEI{E S A HinF
B ON/OFF control signal for backlight
10 pwM | 7 V7T MEEIRERAPWMIEE A HlinF

PWM signal for backlight dimming




5. #x K TEH Absolute Maximum Ratings

"E FH I+ 4 EHS{E e

Parameter ) Condition Pin Ratings I Remark

BIREL
Supply voltage

Ta=25°C VCG (-0.3 ~ +15.0 ) [Note1,2]

Ta=25"C VBL (-0.3 ~ +15.0 ) [Notel,2]

ANEE

Input voltage

Ta=25"C RxINi-/+ =0,1,2,3

x=A.B

(-0.3 ~ +VCC+0.3 )
Ta=25"C RxCLKIN-/+

Ta=25"C SELLVDS (-0.3 ~ +4.0 )

Ta=25"C BL_ EN,PWM (-0.3~+VBL )

RFmE

Storage temperature

=29 ~ +60 [Note1]

[Notel]

[Note2]

[Note3]

[Note4]

B {EnE

Operating temperature

0 ~ +50 [Notel3.4)

FEEE - 95%RH Max.(Ta=<40°C) #ERITEETHIE,
EATBEGRE3CLLT (Ta>40°C) f=12L. &8I &,
Humidity : 95%RH Max.( Ta=40°C ) Note static electricity.

Maximum wet—-bulb temperature at 39°C or less. (Ta>40°C) No condensation.

BEBEIZDULVT, VCCIKQA, VBLIZOSH AN EREFEZEEL THEEERFT (Ea—XEE. LCDAER
BRI FHEHREE (A —T i a—bEBR) T THRYET,

ERBEMNNIVNGEIT. BRSO I—FENRELE. BHEREBOE2L—HNETNT
RIE-RANERIIAEENBRISINET, EyMIBRRFTDIFEL. EEFEFEN L., EyHMAIIZT

BER - BEEZING T OREREERITTIESEIHRBBEVELET .,
The VCC power supply capacity must use the one of (3)A or more.

The VBL power supply capacity must use the one of (7.5) A or more.

There is a possibility of causing smoking and the ignition without fusion of LCD fuse when abnormality
occurs when the current capacity is smaller than regulated values.

Please install the protection function in which the over current and the excess voltage are controlled

to the set side when you design the lower current supply.

FEREEBRICHBT. 50 ~ 60°CTHEAINSBE. RBEV1—I/LIFHIRICEIEYFE AL,

B LT, RRa{IDSIEEBATREELHYET,

F-(En) ZRRE(60%LLL) TORRERICEOLWTERUBSIEEBAREELIHYET,

There is a possibility of causing deterioration in the irregularity and others of the screen and the display
fineness though the liquid crystal module doesn't arrive at destruction when using it at 50 ~ 60°C.
There is a possibility of causing the fineness deterioration by the prolonged use in the (high temperature)

humidity environment (60% or more).

FMEREEBICEVT, EaIIERERERE. Saflld Al xBEE&RER) aERELBLET.

In the operating temperature item, the low temperature side is the ambient temperature regulations.

The high temperature side is the panel surface temperature regulations.



6. BREIIFIE Electrical Characteristics

6—1. TFT& g/ \1~JLEEEIER TFT-LCD panel driving

EIREL
Supply voltage

8| S

Parameter

symbol | Condition

Ta=+25C

HEEM

Current dissipation

Veo=12V

LVDSAAETE

Input voltage for LVDS receiver

FBEADVVTIEE

FPermissive input ripple voltage

Vec=12V

ALviga)LREE

Vo =+1.2V

Differential input

threshold voltage Low

[Note3]

Rim i

Terminal resistor

=B{ESHE
Differential input

ANHEE
High voltage

AALoETE

Low voltage

SELLVDS

) =D&l

Leak current

[Note1] AHDBEL—4> A Vee turn—on/off conditions

0.9 Vooyl
01V
vﬂc L t
5
Data
Back light

ON -+
Y/ t

BiFE £ E T Vee—dip conditions

vﬂﬂ

(20)us< t = (10)ms
0 < t = (20)ms
0 < t; = (1)s
(1)s = 1ty
(300 )ms=  ts
(300 )ms=
t;, = (100)ms

1) Vie< Vee= Viin
td = (10ms
2) Voo < Vg
R ER TEHIEIADEE—7 R
ICIESH5LDEHLET .
Vec—dip conditions should also follow the On—off

conditions for supply voltage

T—RANENVISALRITEDEFRIL, LRBAN—T R FHREBLET,

INRILBIELLRID NV D TA R RUAT. HANENARILBEF L EZED N\ IZA/RKTIZT, BEBRT
HOWIEFE TENRTZTIEGENHYTTHA. CNEIANESDEHICLHLDTHY. &H
EVA—INIF A=V EZ 53D TEDYF A,

The relation between the data input and the backlight lighting will recommend the above—mentioned input

sequence. When the backlight is turned on before the panel operates, there is a possibility of abnormally

displaying. The liquid crystal module is not damaged.



[Note2] HE B Current dissipation

EEE: B 22568 R =
Typical current situation : 256—gray—bar pattern
GAIE S Vec=+12V. fck = 81MHz, Ta=25°C)

[Note3] Vgy : LVDSKSA/\DIEE—FERE

Ve @ LVDS common mode voltage

RGE RGB RGE

el

RGE RGB
GSﬁEd GS5255




7. ADESDAA(Z T %1% Timing Characteristics of Input Signals

7-1. 34225 %1% Timing characteristics

HE

Parameter

JE R AR

Frequency

7K 3 JE B

Horizontal period

BT AEL

Horizontal display period

= 5[5

Vertical period

BT ALEL

Vertical display period
[Note1] DEES DTVHAR NN REHE, TV vHEDR TR DIE T EBLAIREMLHYET .

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

TH

DE

bt

/
A side DATA X X X
5 side DATA

Te

P
12 1199 1200
\\
e S (e V1 S I I
TV

d
< >

1A%
< -




6—2. LED/\v75 4+ EX &0l EEER Backlight driving Section

Ta=+25C
I8 H 25 =/
Parameter Symbol Min.
BREE VBL | (108) 12.0 (132) | v [Note1)
Supply voltage
[Note?]
HEE R IBL1 - (2.1) (2.5) A 25 T (1 (ER FEMIN.BF)
Current dissipation position 1) (Luminance Min.)
IBL2 - - 100 uA
Sl ] =
”tf'&}“jj / Jj.j‘”"%E VRP BL - - 200 mVp-p VDD=+12.0V
Permissive input ripple voltage
.?_\ AHIEE VIH BLEN 1.4 - (VBL) V
High voltage
AFALoEE B B High : Backlight ON
BLEN Low voltage VILBLEN (0.7) v Low : Backlight OFF
1] — S S
J=T8R IiL BLEN - - (1.3) mA
Leak current
‘?'.’* AIHiE T VIH PWM 1.4 - (VBL) V
High voltage
AFLoEE B B High : Backlight ON
PWM Low voltage M (0.7) v Low : Backlight OFF
|| — AT
)= & I pw - - (0.5) mA
Leak current
PWMJE] iR 4 _
PWM frequency fewm (200) 1K Hz [Note3]
PWMT 1—F+—Lk . |
PWM duty ratio Drwm (10) 100 % [Note3]
Fn L (50,000) _ h [reference]
Life time (Module) [Noted,5]
[Note1] ANEBEL—4>2 X On—off conditions for supply voltage
0.9 Voo 0.9 VaL
VEE" Vob (20us ) = ts = 200ms
ts E Oms = tg
Oms = t10
BL_EN
- ; (1s) =t
| — : : 4_5‘ S
ti2 >< ti3 Oms = t12
PWM .
: : Oms = t13
Back light '
(LED) OFF ON | OFF| ON OFF

[Note2] ;H&E 7 Current dissipation

Typ. value:

Max. value:

VBL=+12.0V, PWM Duty=100%
VBL=+10.8V, PWM Duty=100%



t14

[Note3] PWMERAIES
frwm = 1/t15
Duty 10% : Min. Luminance PWM
Duty 100% : Max. Luminance < tis >

TaA—TA—LIZIGCTHEEMNTZE (HL, t14= (500 1 s) THH &)
BlRHMAECGDE, BEDEFDRTMADIETEZHRUGENAHYET,
Luminance changes in proportion to the duty ratio. (t14= (500 u s))

When the frequency slows, the display fineness might decrease.

[Note4] Ta=25°C AHMAXIZCERRLTLI-ZIE., iEENHED 50%(27Go1-FF
Luminance becomes 50% of an initial value. (Ta=25"C, PWM=100%)

[Note5] A MIZEALTLALEDIXEEICHLTIEREICHETT . @ RRET TREMBLHLNIIRYIEL
CERICGEoNFET L REICHFANMET IO REEAHYET,
LEROIIGIRRET CTEABICUONDBRICIL, BEFETIHEHA TS,
The LED used in this LCD module is very sensitive to temperature change. If it operates for extremely
long time under high temperature, it is possible rapidly to shorten the life time of LED.

In case of such a condition, consult with us.

[Note6] PWMIES % (10msec) LL LOFF9 435 & 13, BLENESZFLowlZU YL TTFELY,
JEyhENTITPWMIESEZBIRALIZGE L, VIR —FERENMEMN W -OREBRNELET S
EENHYET,

When PWM signal is set "Low” more than (10ms), please turn off BL_EN.
If PWM signal is input without reset of BL EN ,Soft start function of LED driving circuit is invalid

and inrush current may occur.

OK NG
Turn off
BL-EN \f BL-EN
ver 10ms over 10ms
H--_-_'h"-,_\_ _-d"'-_'-'--d_'- {_}i -h--h\-_'“ ---"“——___ _'_'_,—I_'------ B —I- _"--__\_\_\_
= ; el : e
PWh T T : —— WA T TT— —




7-2. ANEE LEMFE 7~ Input Data Signals and Display Position on the screen

RA

(

GA | BA

RB‘ GB‘ BB
(2 1)
|+ |

T—ADE@ERRAEH, V)
Display position of input data(H,V)

T—REEF1 7Oy THERIELE T,

Two pixels—data are sampled at the same time.

* A side : RAO~RA7,GAO~GA7 BAO~BA7
* B side : RBO~RB/7,GBO~GB/7,BBO~BB7

—
. — —

'-—-._.I

rDﬂ A )ID(?,;)h3(3,1)

D(1 ,2;|D(2,2)
D(1,3)

D(1, 1200 )

D( 1600 1)

D( 1600, 1200)




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

& BiE T —A{ES Data signal

Colors &

Gray scale

Green

Cvyan

Red

EXE

Basic Color

Magenta

Yellow

White

3
(ah]
o
e
o
20 o
S ;
'I'L'_\::_‘
o
3

o401
Gray Scale of Green

B DM
Gray Scale of Blue

0 LowlNJLEIE Low level voltage 1 :Highl-~NJLE&EJIE High level voltage
FRERTADT—REBSEYFANICT, HB26EFERTL. SHUEVLOT—2DEAEHE
&Y. 167772168 DRTMARETY ,

Each basic color can be displayed in 256 gray scales from 8 bit data signals. According to the combination of

total 24 bit data signals, the 16,777,216—color display can be achieved on the screen.



9. LA E Optical specification
Ta=+25"C, Vcec=+12V
15 H &

Parameter Condition

- IK
*E.ﬁﬁ.g = Horizontal
Viewing [Notel,2,4]

angle EE o
range Vertical

. L= R R
a2 RS AR * [Note2.4]

Contrast ratio optimized
angle

ERERE)
Response Tim::(White Black) [Note3,4]

ZTrHABRRE [Noted)

Chromaticity of White

RRERBEE [Note4]
Chromaticity of Red

FTHGEBERE [Note4]

Chromaticity of Green

xTrEHEEEE [Note4)
Chromaticity of Blue

BEREEE [Noted]

Luminance of white

¥R
White Uniformity [Note5]

XN IS4 EATEI07 £, PWAMD T 2—T4— L1004 CTRIEELET .
F-RHFRFHREIL., FTEOE2OBEAEZEANVTHEELANIINERIFLKREICTITUEY,
The measurement shall be executed 30 minutes after lighting at rating.

The optical characteristics shall be measured in a dark room or equivalent state with the method

shown in Fig.2 below.
=2 JLEs Sensor

- I B IR E Response time (BM-5A/BM-7)
: - AT A+ Contrast(SR-3)

2728 Sensor(EZ-CONTRAST) | ! ¥ Luminance(SR-3)

400mm >| - B8 Chromaticity(SR-3)

EEEP:R Panel center{ 9 :UD j] EEEP% Panel ﬂ-EﬂtEr( 9 =Du }

:\ TFT-LCD module \ TFT-LCD module

H2-1 {REABFEAEAE F2-2 QS AN ME/ICEEE/ AERFENEAE
Fig2—1 Measuring setup for Viewing angle Figd—2 Measuring setup for Luminance, Chromaticity and Response
time

K2 SFRIRFERIE S A

Fig.2 Optical characteristics measurement method




[Note1 ¥R S0 ) E & Definitions of viewing angle range
548 Normal line

69 812 g4
66 :
: 'f .
2 /v
[/
740 N b. ...................
7
L/
7

.i-—f 6BF A [ 60'clock

[Note2]a/ bS5 A REEMTE FE Definition of contrast ratio
RFINZTCAVSAMEEEERELET,

The contrast ratio is defined as the following.

AV RS AR (CR) B BER RO BEE AP RIEE Luminance with all pixels white
Contrast Ratio(CR) B ERTOEEAPRIEE Luminance with all pixels black

[Note3 )it ZEE D FEF Definition of response time
TRIZCRTIIICIBIRUTRICZELTHETZEANL. FABHENIOEILEFRICTERLET,
The response time is defined as the following figure and shall be measured by switching the input signal for

“black”™ and “white”.

| Black White
o White > le >l |
2354 100
&S 90%
R
HoS
k]
g T 195 w,
3 S e i FR—
E r d r r
>
- Ti
[Noted BB P REFTHRIELET, e

This shall be measured at center of the screen.

[Note5 )& E 731 D FE FH Definition of white uniformity
TRICERISEMO~G)DBIEMET, ROFAERXICTERLET,
White uniformity is defined as the following with five measurements.((1)~©))

Sw = D~BEDHmKIEEE Maximum luminance of 5 points
D~BO5/NMEE{E Minimum luminance of 5 points

400 800 1200 pixel

300
600
900

pixel

10. FaufiL Display Qualities

A AIREREEEEZSRBL TS0,
Please refer to the Outgoing Inspection Standard.



11. EDa—ILOHY$KELY Handling Instructions

[EVa—ILEYIHRWNCEAT A FESZEELREL]

[Handling Precautions]

a) EVaAa—ILORYBEWNEITZARYEEDDGWMEIRIZTIT 2T TEW, HIZERBEDODEYNE 12— ILIZHHE
T HERBRIBMN I —FLTHIET SR REENHYET .

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

b) H—TJIEANIRIZIZHERT DEIX. BT EDA— I ANTEAERLCIESEOFFIZLTHISIToTTFELY,

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

¢) —JI)DIRFWBLEHFIZIZED 12— IILAIOREIREPPIRTABR 5@ LV MWW EIITEEBELTTFSLY,
WEOEMLRREGDAEMNHYFET,
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) NFIVREORFRARTEOZFZH VDT ENELDOHFGELDOTESYLGWDESIWMYFRNICE+2FEELT
LAY

Do not touch or scratch the polarizer with items harder than the surface rating or permanent damage can result.

e) R LEOIIZ, BETEINBEINT-A1F LI T7HOFON2TO—THRERIZLTT S,

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

f) KEFEHPREHRTETHEERBOLVIOREIZHYET DT, I, REEHROOIVIEEZoMNAETHER ST
Tl
Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft
cloth immediately.

g) CMOS LSIZEALTLWEI DT, MYBLEOFHRERICTHREIEL. AMFT7T—RALGEDBREZLTTSELY,
T, BEEFIHBMICHTHEZSFBIIETFLTTSL,
This module contains CMOS LSI. Please use appropriate anti—static protection methods for all contact with
the LCD panel and its electrical circuits.

h) ELa—JLICEEREZFERALTEYERT O T, BRUBWICEICEI VO +2FELTT S,

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

) ATAOCHHESREMEERALTEYETOT, FELEYEWEDIZHETEY, BWNVEREMZSE, TL, HY
PCAREEROREIZZYET DT, RYFEWNIZIE+7FELTTSLY,
Since the LCD panel is made of glass, it may break or crack if dropped or bumped on hard surface.
Always handle with care.

i) NFRILRTRENREBLI-EE. AN —UEICMIAET ETHETLIENHYET,
BIEEZF TS ANLIIIZ TR ERELTTELY,
When the panel is broken, do not touch the glass. Although the panel is difficult to be scattered, touching the
broken part may hurt your hands.

k) NRILTRTSEHDFEELI-GE. \RILADRBNBILIENLHYET , HLR->TEPLOIZASIEE(E
EbL|ITKTELEEL. EBDZIERITTTSLY,
Liquid crystal contained in the panel may leak if the LCD is broken. If LC material should accidently come in
contact with the mouth or eves rinse with water as soon as possible, following the instructions of the
appropriate MSDS.



»

m)

n)

o)

p)

B ER fn B AN R— BRITRR N TGN TS0 AR AR T SR BEENHYET,

Do not touch the circuit and the pattern of the board. If you touch it, the circuit may be broken.

E5 BAGEMOENMRICRERISOSTEVEIITHRALLET .

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

ELVA—ILDOREZEIZONTIE., A BARICEYRGTEZZ T2 ELRHYET, T O BEERGIIC
PE->THERELTTF S,

Follow the regulations when LCD module is scrapped. The government you stay may have some regulations
about it.

AEDVA—IVIZE, RIFFLIR EDBFHIERITIRETIVLZB>THYET , RETIILLZTFHIBET HEFIL,
HEASRYEAEBERIC. FERITEELGEN P Y ERIB TS0,

ER S

T AN EREDL RBIERZT D,

BREIJOT7ORETREESSICHTENo—TFIRET S ENTTRIEET 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.

TAILLFERITRIEARBREAAT I LEZRYFITHZNTTEL, AR ERARLIEDREI I LE
BURBYMTTRIMRE T AL RAERRANEEL, VIRONBEFRESZELLHAREENHYFET,
After peeling laminate film off, please do not 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.

[vhEEFT LD SR
[ Set—-Design Precautions]

a)

b)

c)

d)

e)

f)

HBEOREAEGYFEIT DT, RLTEVA—IILZEDELENWTTSLY,

Disassembly of the LCD panel in any way voids the warranty and may permanently damage the LCD panel.

BRYIHRZRI—FETEEL. Ea—/ILIZ" V)" R ROL"FOAMNANNMHLGENEDICLTTSLY,

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

EL 21— )LERYAT T ERIZEMI, ESDONE/ A XITHTHAREILD B, T—AEREEREDLET,

Consider grounding the bezel to reduce EMI, ESD and minimize electronic noise into the LCD panel.

ERANORYAMHIZLIE=0.294+002N-m MAXELZYETH, BEICKDER T T 22T TTFELY,
When install LCD modules in the cabinet, please tighten with{ “torque=0.294+0.02N-m MAX").
Be sure to confirm it in the same condition as it is installed in your instrument.

ELa—/ILE@AICIE, ERBERNHYET DT, AL TEFICA A MO 5N FRIZLTZSLY,
ARLZAANH S EEBRER MRS T HBRNLHYFET .

When mounting the LCD panel, use all the provided mounting holes and maintain uniformity and coplanarity
so as not to bend, bow or twist the LCD panel at any time.

If stress is added, there is a possibility that circuit parts may be damaged.

EVA—IIRAICEFE-—EDENIIDNELGERTLTI  RAFARGEDRALGYFT DO TEVA—I/ILEET
EET HDLIEEEICIHILGELTT S,

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.



g)

h)

i)

j)

k)

1)

m )

o)

q)

r)

NI REIFRERFZODHAGEIETHREEBEEZSLESTLBIDENLIEFELTTE,
In case of attaching a cover glass or touch panel to the front surface, use appropriate measures to avoid
degrading optical performance.

BB EA—ILARICHIANEDFENADLALFEMICHABL. BIEFELLDITLTIARETLIEADHYFET,
EREREE., SHNED0ERARUVRAIFRIEE77FEABKIZE. FORAQICLEEOMAN NI IILEE
WU 5FNEEZHBLELET,

To prevent loss of uniformity and prevent the introduction of contamination to the optical path of the LCD panel,
please use fine—pitch filters in the air flow of forced ventilation.

EVA—NWICHEAEREZEENELGWWESIC, R EZEEL S MEE -5t BRBELWLFT
Please design part arrangement to consider the heat dissipation not to change the local temperature
for module.

AEHREISRESN TS ERKEREIL. T FoTZEN, CNEBATHEAL-EE . BimD B - BiEAS
BEODZEOBRNMLHYET . BEERECANGESED. ERBMDNTVYFFLEREDO L, N EATERZ
HATEWLEIITERETL T T LY,

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 meodule.

HESRBIE SR %0
A,

Be sure to use LCD module within the recommended operating conditions. Operating module out of the

HANICTEALTTSWL, COEHEZEA 56, N RRKERNTH > THLIMEIFRIIESNE

'

recommended range is not guaranteed even if it is in the absolute maximum rating.

EC1—NABREAERDANES QM. EFIONTIE, AHEEOER- ESEENL— U RIH T
BETLTTFSWV RN DFEHTANLIZGE ., MEPRTRSFIELEDOARIELAHYET,

Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on—off

input signal after power on of LCD module.

TYrDEAFEICEHOE T, BV —LBEROEBRBBRER EZ R TS,

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

ELa— IR EBERBFNEDERF BT EA LGNS IICHAEFEHRBLTEREL G — LR ERE
BRALWLET,

Take enough shielding countermeasure not to interfere to peripheral electronic device by unnecessary radiation
from the module.

ABETE (X FHEE - FH/KA RITERL TRYFEE A

This product is not water—proof and dust—proof structure.

HMEORRELZYETOT, B/ N\— 2D T—TEHENTEO B ILRLTHEDOENT TS,
Notice : Never take to pieces the module , because it will cause failure.
Please do not peel off the Black tape pasted to the product.

EU 21— ILOERY{HITEF, LED FPCX AR T —T ILESIo5k oYU B o8MI-ULLENWESITFEFELTTELY,
Please do not pull, and do not hang LED_FPC and distibuting cable at the installation of the module.



[CERICET A EERERESRAN]

[ Operation Precautions]

a)

b)

c)

d)

e)

f)

h)

BEATILIZIE, KIBEAFOEF AT A THEVNSLERZEN, COFGIRET TITERIZGDEE .
BT FZERTAFIRELLZSU @AV BE SN FE T E/ARILFED S EIZENY,
RITmLAMETITHEAHYET,

Avoid prolonged exposure to strong UV light as the panel may be permanently damaged. Apply sufficient
protection to block UV radiation in strong UV environments.

Foa—I)ILOBRYIENWEREVEIADOEAAAFELT. BB EEE-ITETED ABRER A (S02, H257:E)
f@%ﬂﬁ:fﬁm#bﬁ: R NG DZEI[ETERETLHAE, BH. BEER. BHEFOMAELCDE A —ILD
BB CHEAL-ZE8.BRE.ZE. RT-miuLt. SMMEREREDRALLGL A, RE -CTHEAFEHTTTSLY,

When handling LCD modules and assembling them into cabinets, please avoid long—term storage in the

environment of oxidization or deoxidization gas. The use of materials such 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.

yMAIZERAL T DM HOCREM NS H TLAIRF UG (T RIELRAD . &) AREE
(BR7ILA—ILREBEUFFLLR) . FLAFEBRI(T/ILEY FIZKY  ARAIRA~OHERL - JEERLIZH D HST,
RHAABRDEBICLIORTODEENESLIEENHYET . RADEAMBEDBESEHZHEZR T 0,

To prevent reduction in optical quality and abnormal display, avoid exposure and contamination of the LCD

panel from epoxy resin (mine 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 LCD panel compatibility with materials employed in your
manufacturing and shipping processes.

/OO7 LU LIFIBRARZRELLCD NRILOEGEHOEHEEICHEEZSAA-0 ERALGELTTY,

Do not use polychloroprene (CR) with LCD module. It will generate chlorine gas, which will damage the reliability
of the connection part on LCD panel.

REFRIOEENZF—VRTTOERE BREREMECHEENHYFEIT D TIEE TS,
(FRBEEETEI-HAD)—ot—\—ZZF AT, )

Do not drive the LCD panel for a prolonged time with a fixed pattern or image retention may result.
(Please use a screen saver etc., in order to avoid an afterimage.)

ERRFRELUT T ARORSENEBELNARIIVBBORREICAEYET . -, EBRFREZTEZILL
BN FAEDBREEGY, TOREBIZELGWVWSEAHYFET . BELIZTEERTORFEESRBELINLET,

If stored at the temperatures lower than the rated storage temperature, the LC may freeze and it may cause
LCD panel damage. And If stored at the temperatures higher than the rated storage temperature, the LC will
lose its characteristics, and it cannot recover. Please keep it at near room temperature.

EEHE. SRR RECHERT 83 BRI LEOREXSEBLL-LET,
Nature of dew consideration prevention is necessary when LCD is used for long time under high—temperature
and high—humidity.

BIROFFEF, RRICHEWBRELHMM B R OTHERITEZDEVSEREBRRRNELET LEENHYFTH.
AERITER/ SRILOFEICEZLOTHYES 12— ILOGEICHEEEZ DO TIEHYEE AW

When LCD is stopped, residual image may be occurd and disappear gradually.

This is caused by attribute of LCD panel and it does not cause the damage to the LCD module.



12. T2 B Packing form

12-1. A% FREHE Packing form figure
K3 EKERIZRYT,

Packing form is shown in Fig 3.

12-2. h—b R E S Carton storage conditions

a) h—rk kg EITEESL Piling number of cartons - MAX. 4cartons

b) Bx RUNHA S 24 Package quantity in one carton - dpcs

c) H—bkrH 4 X Carton size(Typ.) - 518mm(W) X 301mm(D) X 430mm(H)
d) 2 & 245 UNEHEF) Total mass (One carton filled with 4 modules) - TBD kg

e) h—FREIRIE Carton store environment :
e E Temperature 0~40°C

2ABXTIEE  Relative humidity 95%LLTF
FETERBOFHELLTIE,. TEEHZSEICEHBUVET,

Please refer below as average value of the environmental conditions.

215 @& 20~35°C SEE 85% LT
215 @ 5~15°C SEE85%LLTF
Summer time Temperature: 20~35°C Humidity: 85% and below
Winter time Temperature: 5~15°C  Humidity: 85% and below

+40°C 95%RHDIRE T TRE SN HEFREA, RETT24065MLINICEEFEVET .
Please maintain within 240 hours of accumulated length of storage time, with conditions of
40 degrees Celsius and room humidity of 95%.

BESTB Y Direct sunlight
HGICEFAAANEES -GS, BERENBETEREBLET,

Please keep the product in a dark room or cover the product to protect from direct sunlight.

4)5RESR Atmospheric condition
BEEMNDACERSRIOREDRBIERELNH DGR TIEEE LELTZEY,

Please refrain from keeping the product with possible corrosive gas or volatile flux.

GFEEMIEIZxdT H5EBFELY  Prevention of dew
FEEEEITA-OBERITEERICENT . AT ALY EDLEIZERERELVETD,
F=NLyrTROERZRBLTA=-HI1Z, —FARIZIELLAERTLEELY,

Do not place directly on the floor, and please store the product carton either on a wooden pallet

or a stand to avoid dew condensation. In order to obtain moderate ventilation in the pallet’ s
bottom surfaces, arrange correctly in the fixed direction.
" REEEDEMNEELTRERBLET,
Please place the product cartons away from the storage wall.
BEAXBRAZER(TASIEEIEE. MR EELGLEDFHEZZEE TS,
Be careful of the inside of a warehouse to ventilate well and please consider installation of
a ventilator.
BRRETLULORTEEZRIENESZLIICEEREIVET,

Manage to rapid temperature change under natural environment.

©IRE) Vibration
CBEIRESHSA MO AU TIERELLZWLTTELY,

Please refrain from keeping the product in the place which always has vibration.

THREBAME Storage period
FEREREEHICTIELURDREEL TS0,

Within above mentioned conditions, maximum storage period should be one year.




13. WABAFER Marking of product name
13-1. INJ)LFRHNE Label indication
EDa—ILL )T ILTAIL Module serial label
EUa2—)LEEIC, SHARPOD - # F R Z ( LQ201UTLW32) - B E BB ERRLIZINILERFLET,
The label that displays SHARP logo-Model No.( LQ201UTLW32) -Lot No. is stuck on the back of the module.

AYbNoT R AE (B#FREUTILIZAYE)

4 SHARP ™ _—~ Model No.

HEFE (EEXRE)
k|
LQ201UTLW32 Production year OQOOOOOCOOOO
-. . - 4— Bar Code(lLot No.) (Last digit of dominical year) 27 JLNo. Serial No
XXXXXXXXXX +— Lot No. 3% B (1~9X=10.Y=112=12)
Ny A Production month (1-9X, Y, Z}
HHRERELE Discernment code

13-2. BEEFE R T Packing box Label
MEFRIZ, DR A (LQ201UILW32) QHE B @EV1—IULEE R RLE-SNILERMALET,
Fzf- /N\—O—FRREINIZELFET,
The label that displays (1)Model number ( LQ201U1LW32) Z)Lot number (3)Quantity of module is stuck

on the packing box. Moreover, the display of bar code also applies to this.

#mas  (4S) LQ201UTLW32

Bar code((1))

Lot No. : (1T} 2014.01. 08 *
Bar code((2))

Quantity : (Q) 4 pcs
Bar code((3))

(1) Model number [ LQ201U1LW32)
A—H—aF 2 Lot number (DATE)
(3 Quantity of module

Lp—THMRRAZALTT.

M EELREAXLLATLESAHYET . Hl: LQ201UILWI2ZA 3F)
QOur management product number might be filled (Ex: LQ201U1LW32A etc.)

3 R.C.(RoHS Compliance) &EIZRoHSIERIZEELTWWAZEEZEKRLET,
BED1—)LIF, 1BBLYRoHSIESICHIELTHYET,
A right picture is written to the packing box of module for the RoHS restriction.

RoHSIR I L FOBBEIZ L TIE, EEDOREEFITLVET,
(R C.)

¢ R.C.(RoHS Compliance) means these parts have corresponded with the RoHS directive.

This module corresponds from the first sample to RoHS Directive.

EEEIZOVTIXaZEFEOSHARPOI FIZFRMOEREEITLNET,
The figure below is written under the SHARP logo of the packing box about the production country.

2D ol e [EDEE I SHIEE



14. {E3E1¥ 18 B Reliability Test Items

N AERIEH BN &5
O Test item Conditions Remark
1 =.m kT FBLRE 60°C OSFERPIZ 240H FE [Notel]

High temperature | Ambient temperature 60°C 240H
storage test
2 ERRE FEIFRE -25°C OFER DI 240H B [Notel]
Low temperature | Ambient temperature —25°C 240H
storage test
3| SREEHE | FBERE 40°C. JEE 95% RHOFE S B 240H EfE [Notel]
High temperature | Ambient temperature 40°C ., Humidity 95% RH 240H
& high humidity | (f=F=L#ZHALELIE)
operation test (No condensation.)
4 =m Z1E N LR (FRTEEL) JRE 50°C DFFESK T 240H FHE [Notel]
High temperature | Panel surface[Active area] 50°C 240H
operation test
5 K mENE FAERE 0°C OFFES P T 240H EhfE [Notel)
Low temperature | Ambient temperature 0°C 240H
operation test
6 | I=EY(EBNE) <IE5%iE Sin wave > [Notel]
Vibration test B #U 85 B Frequency :10~57Hz.~ F#RIE Vibration width:0.075mm [Note2]
(non—operating) :58 ~500Hz.~ N1EE Acceleration:9.8m/s2
IRE|IDES Sweep time : 11minutes
ERERBSFE] Test period:3H(X, Y, Z direction 1H)
7 B (FEE1E) e IR E Max. acceleration :490m/s2 7\JL APulse width:6ms ENateﬂ
Shock test IE5% % & [ Half sine wave direction : £X,+Y,+7Z [Note2]
(non—operating) 8] 21 Test period: Once for each direction

[Note1] FE{fi 5% Result Evaluation Criteria

EERE®ICBLWTHAREREEEORESZH T. ZERLXEELGAITENGENEELET,

(%) FBAEIRRE B E 15~35°C,/ B E -45~75% K./ : 86~ 106kpaDIR1E (JISZ8T03HEHL)

Under the display quality test conditions with normal operation state, these shall be no change

which may affect practical display function.

(*)normal operation state : Temperature:15~35°C Humidity:45~75%, Atmospheric pressure:86 ~ 106kpa)

[Note2] X, Y, ZARDEEEZTT .
The directions of X, Y, Z are defined as below:
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