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EE NOTICE

OXRTHREIBRUHDEFEICHIDODIABTELETENTLET DT, RYKZWMIIEIFTEAIZTERIACEHRIZ,
FAEREORNBTZTHAICEMTERLGEVWISEBULBELEITEY .

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

s also required before any use of this publication may be made by a third party.

OFEHRFICHBNTVDCABIEL, B ERMEET-RARNIGICRAPIZRBTH-HDLDTHY.
AEREBICIOTIKABE. TOMEFDEIEICH T HRAFZIEEREEDFHZZITOLDTEBHYEE A
Fz. B RMEERALIZCEICEY, BB/ EIXAAEFISHIDOBEMNEELZGE . FHE—VITDRZ
BULEEA,

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.

Ot IETH AL HLISEREBBED =0, HARIE. 1L, # 8 . TOHRONBIZNTEAELT
BRI OAGENHYFET . ARMDERAINCIIFRFTOEHREZHAICTHEBWNZIZEFT I OBMBLEBLET .
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.

OFXEMOTEAICALTIE, AEHFEFICERBN-ERAZHERVEIERRAZTETRLNET . XEHRELHD
EAFEHHOIWXEIERRFEZERL-ARGOERFICSERTHRFICHALT, B3I —UT0RHEE
ALWFEHA,

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.

OFEmIE. —lEEAEFHEFITERASNAILZBNICHRE -RESNT-LDTT .

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

OFREmI EEXHBFPLXEEE (RITH. BE., BPELGLE) ESH. T ARNOBRMERE, 75— LKIE.
FRZERBLEDRFITEAT DS S, BYITEREGT R LU R GRAZERIEL ., FHEE - TEEZRFRK
ICTHERT AIICHBNELET .

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.

OXEMIE. MEFEHHEE. FBEHE. RFOHHEESE. EHHEFICHIDOIERBRLEDEBOHTHLY
EHEM-TE2UIDELENIARADEREIERLTEYFLADT, ChoDARICIIFERICELEWLWTTEL,
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



OFRMICEVWTHEMANHERTOARLUNTIEHINDGG S, FRIHFHARTEOAFTIERIASTET £
BRAVLELET

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

OAXLCDEY A—)UIZRoHSIER95/021Z L THYET . £1-. RoHSESYME R VIR /\5T74 D EE /)

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

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

OF Y/ V@ERIEFMHEIZERLTLWER AL

The ozone—depleting substances is not used.

OFEHRFBICEBNELEGSIE AADITSEICKYRBRBRT HLDELFET .

If any problem occurs in relation to the description of this publication, it shall be resolved through
discussion with spirit of cooperation.

OFXRKMITODEIFRHAGRAHYZFEL L, FRINCRARFEEOF TIERIATEFTIT SOFMBLVELET .
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. @ A %GB Applicable TFT-LCD module
A EIL. HDS—TFT—LCDEYA—)L LQIOEILX75T IBEBHMLET.

This specification applies to the color TFT-LCD module LQT90ETLX75T.

2. #IE Overview

ARKEDA—)LIE. TEILIFZR D)V EERNS D XZ(TFT : Thin Film Transistor)Z AL = h5—
RRAIBEETZ 9747 M) IORBBEREBRTAATUVAEYA—ILTT,

AS—TFT-LCD/\RIL, RS54 /\—IC, 2 bO—)L[EFE, BIREIE RO/ N\VIZA A UMFIZLY
BriEn .. /23— 1x4 RIZLVDS(Low Voltage Differential Signaling)zZz{@ L. + SVOLCDAER
BROINNYITANHBRF12V)ZEIGTHEI2KY, 1280 X RGB X 1024~y b D/ 1)L EIZ£916705 D
X, XFDERTRMNAIEETT .

This module is a color active matrix LCD module incorporating amorphous silicon TFT(Thin Film Transistor).

It 1Is 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 1280 X RGB X 1024 dots panel with 16777216

colors by using LVDS (Low Voltage Differential Signaling) and supplying 5V DC supply voltages for
TEFT-LCD panel driving and +12.0V DC supply voltage for backlight.

F-. KETILOTFT-LCONARILIE, BEENSWLVAT—T4ILRA(NTSCEET6%) Z{FE AL TEHY.
(2, BREE/N\VITARDEERIZEYBRALEEONZEENFGON., TILTFAT 47 AR (IZEHRiE
EOA—ILEESTHEYET,

Fz-. AED2—IVIILBRBEAERELG-THYFET .

The TFT-LCD panel used for this module is a high—-luminance and high—contrast image.

It is a wide viewing—angle—module.

INVDSANEERE T H5ADLEDF A /N\ERBEZEA—IILICABLTEYET,



3. BTk Mechanical Specifications

/g H T &k B4

[tems Specifications Unit

BIEY A A 483 (19inch) Diagonal om
Display size
ctive area

> F K Rk 1280(H) X 1024 (V)
Pixel format (1 pixel =R+ G+B dot)

T AN 5.4
Aspect ratio '
18] 7w
BREYTF 0.294 (H) X 0.294 (V)
Pixel pitch
= & B % RGB ftARSA4 7
Pixel configuration R,G,B vertical stripe
X R~E—F /=)=
Display mode Normally black
| ”ﬁ‘{'jﬂ:‘ | 396.0(W)x 323.6(H) x 11.5(D)
Unit outline dimensions
& E(MAX)
Mass(MAX) 1,00

7% m L EE FoOFILTF/N—KFa—MLE:3H A1 X 3%
Surface treatment Anti—glare and hard—coating 3H ;Haze 3%

pixel




4. ANImFRAFE LUBEEE Input Signal Assignment

4-1. TFT&aa/ N\ JLEEBIER TFT-LCD panel driving

CN1
{FEHIART3 Using connector : FI-XB30SSRLA-HF16(JAE)

WE 34273 Corresponding connector : FI-X30HL(connector)(JAE)
- FI-XC3A-1-15000(terminal)(JAE)

EELVDSL ,—/\ Using LVDS receiver :

O hO—)LICAEESZ A 7 (THC63LVDF84B (A T LA =X H) B HF 4 RE W
Building into cotrol IC(THC63LVDF84B (Thine electronics) compatible product)

WELVDSkS2 X33 Corresponding LVDS transmitter :
THC63LVDM83D (VA ILVFO=ZVRAR) X BEFMHEES
THC63LVDMS83D (Thine electronics) or Compatible product

Wm¥| &5 B2 RE e
Pin Symbol Function Remark

RAINO- LVDS receiver signal Odd CHO (-) LVDS

RAINO+ LVDS receiver signal Odd CHO (+) LVDS
RAINT- LVDS receiver signal Odd CH1 (-) LVDS

4 | RANIT | (VDS receiversigna Oag ORI ) | Lvbs
6 | ANz | (VDS receiver sl Oaa Oz )| Lvbs
Tl ew [ aw
6 [ RAGLKIN-|  LVDS recever smal 030K )| Lvbs
"o [ RAGLKIN'| _[VDS receiver sgnalOss oK) | Lvbs
10 | RANo- | LVDS recever sinal 0as OR3 )| tvbs
11 | RAINGr | LVDS recsiver signal 0ag O3 ) | Lvbs
Wl ew [ aw [
"5 | RBINI- | LVDS recever s Even ORI O | tvbs
"6 | RBIN® | LVDS receiver signal Even O () | Lvbs
o ew [ aw [
1o | REINZ | LVDS recever sl Even 02 )| LvDs
1o | RBINZ+ | LVDS receiver sigmal Even Gz () | LvDs
W ew [ aw [
s ew [ aw [
s e [ aw [
o ew [ aw [
| veo | voovPowerswy |



4-2. LVDSA I ARA—Tx4 AN T Oy E LVDS interface block diagram

ODD DATA
(Computer Side) (TFT-LCD side)
Controll THCB3LVDS83D Single LVDS interface contained in a control IC
| RO-R5,GO ||] TA0-6 | || RAINO - RA 0 - 6
(7 J - RAINO- _
‘ G1-G5,B0B1 QB_O;ﬁ_ g ,_._. ;> '; RB O -6
7 B ~ RAIN1+ - RCO-6
B2-85, NANADE |22 =" X 1 0
J _TD0-6 = ] - < RDO-6
‘ R6,.R7.G6.G7, T RAIN?+ %
— a
< [ .21l RAIN2- | > o
s | e v 2
a RAIN3+ % !
. | | * 2 ]
> |
- > |l RAIN3- | ;I> o =
| -
| | _RACKIN+
CK CLK IN oL > ) >—’—P_LL' CKOUT
EVEN DATA
(Computer Side) (TFT-LCD side)
COI"ItI"O” THCG:;LVDBSD Single LVDS interface contained in a control IC
RO-R5,GO ||/ _TA0-6 | e | RAO-§
0 l RBINO- - =08
G1-G5,B0,B1 O 2 |
2 | RBINI+ _. 2C 0 - 6
B2-B5, NANADE |1 6 — w |
| |I_ v I .?(l RDO-86
R6.R7.G6,G7, T RBIN?2+ %
- > a
A :
a I RBIN3+ g
_
- » | rems- -
I RBCKIN+
CK CLK IN s «D I _




4-3. LVDST—A2TwvE>% LVDS Data Mapping

Transmitter

Signal
EO
s | Tt | moas)
s |ow | R
s | o | R
--_



< 1 CYCLE

R*xCLK+
R*xCLK- -

ReNo Y Ro Y oo Wre YR Xra R X R Ym0 (o)
o mmmm@mm@mm
e X e e e XveX(ms)Xee XBe X(Ba X Bz X(oE)
D G O (Y € O 6 O G & O

*A or B

DE:DATA ENABLE
(HS:Hsyne)
(VS:Vsync)
NA:Non Available

AR IENABIES DA ZTEEFN T 5.8, Hsync./ VsynclEBIZ A DTEKAEIIHYEEF A
L. Hsync./ Vsync N ANSNTERIGIEZLIGEWNE . SRFEICEACEIIHYER 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.



4-4. LED/\v 254 AR LED backlight

CN2
{FRHIRI2 Using connector : SM10B-SHLS-TF(J.S.T. Mfg. Co. Ltd)
WE 34273 Corresponding connector : SHLP-10V-S-B(J.S.T. Mfg. Co. Ltd)

125N i —No. .65 B RE
Connector No. Pin No. Symbol Function
+12VE R
+12VEIR
+12VEIR
+12VE]&
CNZ2
e [ e
e ] e
oL EN I\v2254 KON/OFF &I {H{ES A HifF
- ON/OFF control signal for backlight
0 SWM INVD A MERRERAPWMIES A HinF
PWM signal for backlight dimming




5. #XI & K TEF Absolute Maximum Ratings

Parameter Symbol Condition Pin s Remark
: Vce Ta=25C VCC -0.3 ~ +6.0 V Notel,2
gmme | Ve || vee | 03~+0 | v | [Newi2]
Suppl| It

-0.3 ~ +VCC+0.3 V
ANEE Vi, Ta=25"C RxCLKIN-/+
Input voltage

TP \ ,
BFRE - :

[Note1] EE:95%RH Max.(Ta=<40°C) #ERIZIETHIL,
ERAREKGRE3CLLT (Ta>40°C) =1L, fEH/SE LI &,
Humidity : 95%RH Max.( Ta=40°C ) Note static electricity.

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

[Note2] TEIRBFEIZDLVT, VCCIL3A, VDDIZADEBREBEZEEL TEIEEREH (E1—XFEE ., LCONER
BIRERET) | SREHREE (A —T 23— blBR) 21T THYET,
ez NSNS EIE BIRBRO I —FFENREELELRE. BHERAOEL—INUINT
RIE-RANZEITAIEENEZINET . CYMIBRFZESTORIE. EREFEFED L, ©yMAIZT
1B E i B EEE G T OIRERAEZR T TIASEF I HRESBLELET,
The VCC power supply capacity must use the one of 3A or more.
The VDD power supply capacity must use the one of 6A 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.

[(Note3] @EREIRBICHNT,60 ~ 70°CTHEASNDSIGE . BB EVA—I/LIEHRICIEIZYFEZ AN,
BELD, RRMZDEIEZBAERENHYFET
#z1-(&m) ZIRIRIE (60%LL L) TORGERICENWTOMIUBIEZIBAIEENHYFET,
There 1s 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 60 ~ 70°C.

There is a possibility of causing the fineness deterioration by the prolonged use in the (high temperature)

humidity environment (60% or more).

[(Note4] #EREIRBICEWLWT EafllXEEaERE. SaflllINrILEXATERnELLEOEMTO
MEEBLET

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

The high temperature side is the panel surface (part of the maximum temperature) regulations.



6. BHISFTE Electrical Characteristics
6-1. TFT; & aa/\*JLEEBIZR TFT-LCD panel driving Ta=+25"C

Parameter symbol | Condition Min. Typ. Max. Unit Remark
TREE
ERER )
LVDSAAEXE
FBEAN)VTILEIE -
Permissive input ripple voltage VHP 200 mVP_P Vee=oV
=MAN - Ve +100 -
Differential input
IR - 00 5 | EBESH
Terminal resistor ! Differential input

[Note1] AADBEI—4 2R Vee turn—-on/off conditions 20U s< . = 10ms
0.9 V. 0.9 Vo 0 < t, < 20ms
0.1V 0.1V
Vee - ¥ 0 < t; = 1s
+——r | —>
——_— t, t s = t
Data >A< ! 3 J= '
o 300ms = ts
Back light ‘ —_— | <
(LED) OFF t tﬁ OFF 200ms= tﬁ
t]r ;: 100ms
ot 5 5. [ fF T Vec—dip conditions 1) Vo< Voo = V..
VGC Y td g 10ms
:Vmin 2) VCC < Vth
|V, =425V R REERTEHITIANEBE 7R
V.. =45V ICIET 53 DEHLET .

Vcc—dip conditions should also follow the On—off

¥ conditions for supply voltage

T—RANENIIDTARR KT EDBERIE, LRBANV T RAFHERLET,

INFILBIELIRID NI MR R T . HAHAWMINRILEEFILED NNV IZAM R LTIZT, BREI B R
DHHOWNMEEBTEWRTRZITIGENHBYETH. CNEANESTODEHIZLLSEDTHY., &b
EDA—IUITHF A= B Z 50D TIEBYFEE 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 i1s not damaged.



RGB RGB RGB RGB RGB

Giﬁ) Gil sz GS£54Gf255

[Note2] HE R Current dissipation
EAE(E : B2 HE25605 3z B

Typical current situation : 256—gray—bar pattern

GRITE &4 Vee=+5V. fck = 54MHz. Ta=25°C)

[Note3] Vg : LVDSFSA/\DIEE—FERX

Veom ¢ LVDS common mode voltage



6-2. LED/\w754 b+ EEE)[0] R &R Backlight driving Section

Ta=+25"C
Parameter Symbol Min. Typ. Max. Unit Remark

EIREE
Supply voltage

HEER

Current dissipation

HBEANIVTIEE

LT . VRP BL - 200 mVP-pP VDD=+12.0V
Permissive input ripple voltage
ABDHET B
High voltage VIH BLEN | VDD V [Note3,5)
AJJLoE VIL BLEN - 0.4 V [Note3,5)
Low voltage l
AFBDHET B
High voltage VIH PWM | VDD V [Note4)
- + ——I—-
AFBLoETE Vit P _ 0.4 Y [Note4)
Low voltage '

PWME] R %%
PWMT A—T4—Lk
fp 1 (70,000) N " [reference]
Life time (Module) [Note7,8]

[Note1] AAEEL—472,R On—off conditions for supply voltage
0.9 Voo ¥ ) f 0.9 Voo
Vnnm Vo ta | to ; 0.1 Vo 20us = ts = 200ms
D Oms = tg
I A Oms =  ti0
— ' 200ms = t11
\ tis Oms = t12
o Oms =  t13
Back light
(LED)

[Note2] JHE TR Current dissipation
Typ. value: Vpp=+12.0V. PWM Duty=100%

Max. value: Vpp=+10.2V. PWM Duty=100%

[Note3] 33k QDT IA YU IRINAESH SN TLVET,

This terminal i1s connected to a 33K ohm pull-down resistor.



[Noted] 33k Q DT LA Y ARIMAEH SN TLET,

This terminal 1s connected to about 33K ohm pull-down resistors.

[Note5] High : Backlight ON

[Note6) PWMERSLIE S [€
frwm = 1/t15

Low : Backlight OFF
T4

Duty 10% : Min. Luminance
PWM

Duty 100% : Max. Luminance <
TaA—T4—IZICCTHEEMNAZE (BL., 142500 4 sTHAHE) Gs
BlLREMNELGDHE, BoDEFORTMUDIETZIBUGZENHYET .
Luminance changes in proportion to the duty ratio. (t14=500 i s)

When the frequency slows, the display fineness might decrease.

[Note7] Ta=25°C FRFAMAXIZTEF S LTUE. MENWERED 50%(Z75->1-6F

Luminance becomes 50% of an initial value. (Ta=25"C, PWM=100%)

[Note8] A BIZHEARALTWALEDIFZREICKLTIERSICEETT . mRIRIE T CTREFRH L IIZFEYIRL

CEAICGoNFET &, QAFRINMETITHRIREEMNHYET
FRDEOIBBRB T COEAICGoNDFIC(E, BHAFTIHHE TS,

The LED used in this LCD module 1s very sensitive to temperature change. If it operates for extremely
long time under high temperature, it 1s possible rapidly to shorten the life time of LED.

In case of such a condition, consult with us.

[Note9] PWM{E B % 10msecl LOFF3 415 & 1%, BLEN{ESZLowlZ )y bLTTFELY,

)t ybhanT [CPWMEESZEBIRALIZESIX. VIR Z—FEBENBMN WV -OBERNELET D
ZERHYET .

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

sLen Numol” ) oy /

PWM

over 10ms . _ over 10ms

--—_____--- ____—-- "3 }: ---__- '—._____-- --_____--'- 3

.-—'"'__f-- --------"'---__ -_____--- P“;M --________----"':_="'---_________-- --_____________---- -

- = - & e il




7. ADESDIAZT % E Timing Characteristics of Input Signals
7-1. R4 ¥ Timing characteristics

Parameter Symbol Min. Typ. Max. Unit Remark
207 ES R 1/Te 54 700 MHz
Clock Frequency
KEmAm |
Horizontal period
A —
ENAB

5 5 1R o 1029 1066 2043 ine Notel]
Vertical period _ 16 66 e
= — A
Vertical display period

[Note1] ENABESDTVEIR N RGEDE. 2V UAFEORTMUDIE T ZHBAIREENHYFET

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

=
7

clock

TH
THd

ENAB
\

e DATA K121
(0}

(R2,G2,B2)
Tc '
| 2 1023 1024
\\
ENAB | I | I | I | I
TVd

8%




7-2. ANDEHSLEEFE< Input Data Signals and Display Position on the screen

T—REX /0 T REmELFET .

Two pixels—data are sampled at the same time.

- I % A side - RAO~RA7.GAO~ GA7 BAO~BA7
T—2OBEBEERTEH V) 4B side - RBO~RB7.GB0O~GB7 BBO~BB7

Display position of input data(H,V)

\/

— - —

(. D(.1D2.10DE.1)

D(1, D( 1280 , 1024)




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

T—A1{E 5 Data signal
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0 :LowlN)LEIE Low level voltage 1 :HighL N JLE[EX High level voltage
FRETADT—RESSE YA NITT, 7r256F55R. #k256F536. F256F55Z2 &K =L .
SEt24E YR DT 2D ERIZLYKI6TTABEDRTMNAIGETT .

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

P,

Darker

H DS

Gray Scale of Blue

total 24 bit data signals, the 16.77-million—color display can be achieved on the screen.



9. S HIFFTHE Optical specification
Ta=+25"C, Vcc=+5V

Parameter Symbol | Condition Min. Typ. Max. Unit Remark

. IKF
. CR>10 [Note1,2,4)
angle EE
= ¥ N PR
EEE(ER)
Response Time(White Black) Tr+Ta 39 e [Note3 4]
EREEEEE 0263 | 0313 | 0363 | |
Chromaticity of White 0279 0 329 0379 -
p—— I T N
p—y e = eme [
p—— - Jom | - [
HERERE Yii 350 cd/m’ [Note4)
Luminance of white
B 57
White Uniformity 1.33 [Note5]

XK\ T4 RATRI0DRIZ. PWMD T 2—T4—LE100%CTRIEZLET
F-AFHBFHAEX., TEEOR2OBMESEZEXRAINVTHEEHOIWNNIIAERFLEREIZTITOVET,
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.
ZIC3F Sensor

- 2R E Response time (BM-5A/BM-7)
. A5 A Contrast(SR-3)
- ¥8 & Luminance(SR-3)

.I - 8 & Chromaticity(SR-3)

2 IC2F Sensor(EZ-CONTRAST)

B R Panel center( 8 =0" )

B @ PR Panel center( 8 =0° )

X2-1 HEBFERESE H2-2 AV PSANBE/GEEE/ BEFERER X

Fig2—1 Measuring setup for Viewing angle Fig2—2 Measuring setup for Luminance, Chromaticity and Response

H2 SFRIFTERIE T IE

Fig.2 Optical characteristics measurement method



[Note1 4R A §0E @) T & Definitions of viewing angle range
5 %8 Normal line
09 | 612 0 3

LN

L’f- 68F 75 M) 60'clock direction

[Note2]a> RS AREED TEE Definition of contrast ratio
RTINS AMEZEELET .

The contrast ratio is defined as the following.

A RS ARH (CR) . B&R OB E P RERE Luminance with all pixels white
Contrast Ratio(CR) ERTODEMPRIEE Luminance with all pixels black

[Note3 )i Z 1R [E D FE & Definition of response time
THEICRTIIICTIBIRAVRIZEIETAIESZANDL,. ZABFTHNOEILERICTERBLET .

The response time I1s defined as the following figure and shall be measured by switching the input signal for

“"black” and “white”.

White Black White

@ 3 E 100% N T s ¥
X 5 S 90%
Bo
= 0 .2

S o
He © & 10% NS A7
£ g 0" j
X ©

- - T,

_—
-
[Noted ] B EmHPRETRELET, e

This shall be measured at center of the screen.

[Note5 )& &£ 7 %1 D 7 F& Definition of white uniformity
TRIZRISEMODO~G)DBIEET. ROFEXICTERLET .
White uniformity is defined as the following with five measurements.((1)~(5))

Sw = D~ONHAEEIE Maximum luminance of 5 points
D~BE)DHw/EEE Minimum luminance of 5 points

320 640 960 pixel

296
212

768

pixel

10. FTfafi Display Qualities
AR REREFZSHEL TS,

Please refer to the Outgoing Inspection Standard.



11. EVa—J)LOEYIKLY Handling Instructions

[EVa2—)LEYKRWCET 5 FEFEEL L]
[Handling Precautions]

a)

ES1— L OEYENETEBRYEE O DHENEBIZTHT>TTAN, B2 BROBRYMA TS 1— LI 55
5L MEBEBAL 3 — L THRIET B RERABYET .

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

—TJIEADNARIRIERT AL T EDA—ILIZCANT ABRCIESEOFFIZLTHABIToTTFELY,

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

T—TILDIRFHELEFIZIZED 2 — /LA DO REIBE AR IFERIE NN B MHSLENEIITTFELTT S,
IRIBCEMAREGDAREREAHYFET,

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.

NRIILREDRARIEIFBOEZH VDT ENLDPRFTGEELDTELZYLGENE I BYRNICIE+7EELT
Talb.

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

RAHRLEDOIZIL, BFEANELN SN AA M T HEDON2TO—TRERIZLTTF U,

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

KEBFNRFBTEITAEERPLPIIDRAIIGYERIDT, <12, RIEMRDOVIIROMNHIFTIHEM-ST
TaLy,

Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft
cloth immediately.

CMOS LSIZEALTWEIT DT, RYKZWEFORERICTHEEL. ART—RAGEDEREZLTTSLY,
T BEEFIMISHITHEERIAITBFLTTSLY,

This module contains CMOS LSI. Please use appropriate anti—static protection methods for all contact with
the LCD panel and its electrical circuits.

EVaA—)VLICIEERZEALTHYET OT, MYBWITHITIEIZ @S+ ERLTT LY,

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

ASARHHERBREERALTRYERIT DT, FELEZYBEIWLWEDIZTEHETIY, RLMEEZNZSE,. L, A
PLASEROBRRIZEYET O T, BRYFRWNIZIE+2FELTTSULY,

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

Always handle with care.

INRILERTEARIBLIZIGE ., AN —UIEEICMNE T ETHAZETAIENHYET,

IRIBEZF TSNV EIITTHREFRELTTSULY,

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.

INRILERREIMNIRIBLIZIGE . \RILAD BE@MNBNLEIENAHYFET , LLER-2THPLOIZASZI5E8 X
EBIZKTHEWNEEL. ERDZEZZITTTSLY,
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 eyes rinse with water as soon as possible, following the instructions of the
appropriate MSDS.



n)

0)

BIEEER an B O\ 2= BRI AN IE LT IZS LY, BB R T H el REEMNHYFET S

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

BB AT ERMULNVENRICREBRISOSEVNEIICHEMINLET .

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

EVA—IILORFIZOVTIX A BHBRICEYRFTNZEZRZITHEENHYET . TNETIO BIBIFERFIC
WEHTEELTTSULY,

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

AEDVA—IIZIE. RIBRAIRLEDEHILABICERE TV LZE>THEYET . RETILLZXIBET ABFIL,
HEABYERERIZ. RERITEELEASH Y LFIEE T S0,

GEREEH

T —RINREEEFED L. R EEET 5.

BRETOT7ORZRNEES NN HTEN—TFRET SHLUENMTTREET 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.

TAILLRBERIZIBARKREAANI7AIVLEEZRRYAFLENT TSV, ARIILERERIEIRDREIILLE
BUBYMTTRARET AL RARKRANZHL. VIRONETRESZELLHAREENHYET
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.

[y hEREF EDHFELY)
[Set—-Design Precautions)

a)

b )

c)

BEDRRELZYEFT DT, RLTEVA—INZEFHBELELT TS,

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

RYFTRZzR—FETEEL,. Ea2—ILIZ"V) R R FOARLANMOLIENEIIZLTTSULY,

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

T a—)LERYAF T ERIZEMI, ESDOHAE /A XITHTEIREILD S, 7—RAEREZERZOLET .

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

EARAORY G FIERLIZE=0.2942£0.02N-m MAXEZYFET A, EICKAHEEE T IZToTTFELY.
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.

EVa—I)ILERAICIE, RRERNHYFET DT, SXETHEA L TEICARL AN MO LELFRIZLTLZELY,
ARLAD MO AHEEIRBERmMNEIB T AN HYFET
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—I)LRAICERF—TEDENAIMDNSERTLD . RIRARGEDIREAELGYFRIDTEVA—I/ILREAZE
BT AEIEEEIZIEILENTT 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) NRIILEKBEIZERERFZDTAGAIETHBELEEEBEZEILSELIFTDENLIEFELTTSULY,
In case of attaching a cover glass or touch panel to the front surface, use appropriate measures to avoid
degrading optical performance.

h) BR@EDV1—ILABISHEMANEDFNALEALFEMICHBL. BEFLELICTLTNRETHIIEAHYET .
EXERETH. AERIFOZEI ARV RGN RS 277 (EARIZIE. TOWRAQICLEO#ENWNTILEZE
YT HFDEREEHSMNELET

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.

1) EVA—IVICEATEREZIENELLGTNESIC, A EBEL-MRECE - RETZHRBLLET,
Please design part arrangement to consider the heat dissipation not to change the local temperature
for module.

J) EEREBICRESN TSN ERRKERIE, T FoTLESW, ChEBATHEALIIEE., SR BHE - #HiE O
BHEODSIEOENIHBYET . BBEERECPANESZED. EXAmD/N\TVYFFLFTEDOL, XEXERT
BBATEWNEDITERETL TSN,

Be sure to follow the absolute maximum rating in the specification. I'he 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) HRBEFHEBEERNICTERALTTEV, COBEZEA 158 BRABRRXERRTH>TELRERRIISNE
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—IABREBAZDANESOENM., IEIZOVTIX, AEBREOER-ESEEXED L — U XIZH ST
BEEtLTTSL HEENDEHTANLIZGE . BECRRBILEGDAREELHYET,
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on—off
input signal after power on of LCD module.

m) ZybDERAFHIZEHE T, TV /LEEFOEBIREB RFRERZREZCRIT TS

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

o) EVA—ILACDARERFNEDRFICHZIZES A LGNS IICHRILREFICELTIER S G —ILERRE
HRLLET,
Take enough shielding countermeasure not to interfere to peripheral electronic device by unnecessary radiation
from the module.

p ) ZAHEFEIXFLEE -FH/KRIIEBLTHEYEL A

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

q) EVaA—IVIZEESRAERAZESENYNELGZVNEIIICTEDVA—I/ILEEERTERELD ZERIEHEINmMEUTTD
BEHERESEVBLET .
In order to prevent LCD module from bending by local stress, please consider the design of less than 3mm
In the space distance between the mounting device and LCD module.

[CEAICETIEEFRELSML]

[Operation Precautions )

a) BBNARIIZIX, KEBEAFOESFAZETEVWSLSFEAZSN, CORGIRIBE T TIERICESEA L.
BT ZFITAFIERELTZSL, Raa/ \RILITIRWLAENBH I NET E/ARIVFED SEITENY,
RAmUMETITEAENHBYET,

Avoid prolonged exposure to strong UV light as the panel may be permanently damaged. Apply sufficient

nrotection +ta hlack IV radiatian in ctrane | IV anviranmente



EVA—I)LORYFNEUVEEIADEAHAAITFRLU T, BRIEEF (TR T EA ABRE K[ A (S02, H2S75E)
TORMIERPRE. Fz. INoDERRJZHRET H5E., BA. #ZEH., BEFOMHZLCDEY2A—ILD
BETERALI-GES. BR.XB. RAmiUDS L. BFERFORALLELH. RE-CEAZEITTTSL,

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.

LyMAIZERLTUWAHMHE PR EMENOH TAIRFUEE (T RELHFD . ) EEH

(BR7 A= LR BRUFAFLR) LA EBR (TVIEEM) FITKY ., RAIRADEM - FEEMITHIADHLT .
RABRDEBICEIAIRTODEENEZSLAGEENHYFET . AADERAMHEEOBSHEZEHEE TSI,

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.

S0 LT LIFEBRARZREELLCD N\RILDEGEHDOEEEICEEESZ 50 EALLELTTILY,
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.

RERIOBEE/ N\ —RRTOEAIX, RBEBRENECLAHZENHYFEFTDOTIERE TS,
(BRBEEITA-HARD)—t—\—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.)

ERERERFAEUTTIE. ASOBESENEBELAARIBERORAIZGVET . F£-. EBERFLAEZEZSL
ReaMFAMEDRELELZY ., tDIREICESEVENHYET . HESZTE R TORFZHSMBLINLFT .
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.

KEHE. samrRIRTEAT OGS, G lLOEREZHBLL-LET,

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



12. HET 2 RE Packing form

12-1. REKRER Packing form figure
H3BERRERITTT,

Packing form i1s shown in Fig 3.

12-2. h—F O RESEH Carton storage conditions

a) h—h iR EATEREY Piling number of cartons - MAX. Scartons
b) Ex KULHN S 24 Package quantity in one carton - 10pcs
c) h—bkHY 4 X Carton size(Typ.) - 505mm(W) X 410mm(D) X 415mm(H)

d) ¥ 8 F(108 YL§REF) Total mass (One carton filled with 10 modules) : 16kg

e) h—h R E 1515 Carton store environment -
1);8E Temperature 0~40°C

%R E  Relative humidity 95%LLTF
REEERIBEOFEVELLTIE. TEEFHZSEICBTEBRBIVET,

Please refer below as average value of the environmental conditions.

=215 ;@ & 1 20~35°C B 85% LI
%15 mE :5~15°C B :85% LT
Summer time Temperature: 20~35°C Humidity: 85% and below
Winter time Temperature: 5~15°C  Humidity: 85% and below

40°C 95%RHDIRIR T TIRESNDEFRIA ., RETT240FR LIAICEERBLVET .
Please maintain within 240 hours of accumulated length of storage time, with conditions of
40 degrees Celsius and room humidity of 95%.

FESTA Y Direct sunlight
- HMICESABANEEZA-LEVLDIIZ, BEIKENMEETHRERWNET .

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

4)FFES Atmospheric condition
"BRENAPCERBAOREDEREMNHAGFATIEERELEWLTLIZSY,

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

St IEIZx T ABFELY  Prevention of dew
faer Bt TA-HERBIIEERICENT . T /N\LIYMED LIZIRERULET,
F=N\ULYrTHDBERZ BT 5=, —EAMIZIELLIENTLIZEY,
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.

REEBENENSELTERERBLET,
Please place the product cartons away from the storage wall.

BEAXERZR(THIIVIEIRT MRARELGEDREZCAEE TSI,

Be careful of the inside of a warehouse to ventilate well and please consider installation of
a ventilator.

BRARETULEOR G nERIENESIIICEERNET,

Manage to rapid temperature change under natural environment.

©HRE) Vibration
- BEFIREDNH SFREISFATIIERELGELNT RS,

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

DIREHARS Storage period
s FRREREEHICTIFELADREELTLIZELY,

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



13. & AA'L T Marking of product name

13-1. SNJLEXRAZRE Label indication

A)EDa— )L )7 ILTAIL Module serial label
EUa—)LEMIZ, SHARPOD - & A L2 ( LQI90ETLXT75T) - W EFE S ERRLI=SNILEFREFLET,
The label that displays SHARP logo-Model No.{ LQ190E1LX75T) -Lot No. is stuck on the back of the module.

OYMNoRRAER (MFERUTILIZFAYR)

SHARP
~QT190ETLX791

XXXXXXXXXX <

Model No.

Bar Code(Lot No.) S OOOOOOOOOO

Production year

(Last digit of dominical year)‘ ‘ )7 JLNo. Serial No.

Lot No. s :
. =2k )| =

i B (1 ~9.X=10.Y=11.2=12) & TR A —F

Assembly site code

Production month (1-9X, Y, Z)
1A EIE AT Discernment code

B)/\yO54b:)7 ILF)L Backlight serial label
EVA—I)ILEREIC \VITAMDRMBEZ - REFESETERRLIEZIANINZEFILET
The label that displays the model No. and lot No. for the backlight is stuck on the back of the module.

Model No. (0~9 and A~2Z)
Lot No. (0~9 and A~2)

Bar Code

XIN)LDBRIZEFRELZYZET, The label color is blue.

C)ULEEEEY—25.X )L UL Certification Marks label
EDVa—/)LEMEIC, ULGBEER— W IANIWZERELET .
The label that displays UL Certification Marks is stuck on the back of the module.

C
FEIHI—F—"

| —

US




13-2. @lEEFfg 3= T~ Packing box Label

BERIC, DE L (LQ190EILX75T) QHFT BT QEVA—ILEE R RLESIANIVEFRAFLET .
= N\ —FRTBLINIZELFT,
The label that displays (1)Model number (LQ190E1LX75T) @2)Lot number (3)Quantity of module is stuck

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

wma®  (4S) LQ190ET1LXT75T

Bar code ({1))

Lot No. : (1T) 2015, 06. 23 * Xk

Bar code ((2))

Quantity : (Q) 10 pcs
Bar code ((3))
'fIJ Model number{ LQ190E1LX75T)
aA—H—aFE 2) Lot number (DATE)

3) Quantity of module
r—ORAZANILTT,

I FHEEMBEZLATLIAHESHLEHYET . (Hl: LQI190EILXT75S F)
Qur management product number might be filled (Ex: LQ190E1LX75S ete.)

RoHSHER G CADEBBIZHLTIE. ARIORELEZITVET .

¢ R.C.(RoHS Compliance) &IXRoHSIERICHE S L TWVS e ERLFET .
BED2—ILIZ AEBEYRHSIESIZHIELTHYET .

A right picture is written to the packing box of module for the RoHS restriction.

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

This module corresponds from the first sample to RoHS Directive.

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

] OR

| D |



14. {61418 H Reliability Test Items
?ItEﬁIEE ﬁﬁlﬁlﬁ
Nl Tostmem | Conttom | pema

=m IR 17 FIFERE 70°C ORERPIC 240H & [Note1)
High temperature | Ambient temperature 70°C 240H
storage test

KRR TF FIBEmE -25°C OFE T PIC 240H HE [Note1)
Low temperature | Ambient temperature —25°C 240H
storage test

emeeen{E | FERE 40°C. ;2E 95% RHOFER I 240H B [Note1]
High temperature | Ambient temperature 40°C . Humidity 95% RH 240H
& high humidity | (Ff=FLEEZHIETE)

operation test (No condensation.)

= m BN 1E INRILERERE 70°C DFER P T 240H E1E [Note1]
High temperature | Panel surface 70°C 240H
operation test

{Km Bh{E BB mE -20°C OFBER P T 240H E{E [Note1)
Low temperature | Ambient temperature —20°C 240H

operation test

& ) (GEEN1E) <IEF%KE Sin wave >
Vibration test B R E0 [ Frequency :10~57Hz.” / #&kM&E Vibration width:0.076mm

(non—operating) -57~500Hz 7~ JNiEE Acceleration:9.8m/s2
Hmo|MDEIS Sweep time : 11minutes
s EREFME] Test period:3H(X, Y, Z direction 1H)

{5 (GEF1E) % = MR E Max. acceleration :490m/s2 7\)L APulse width:6ms
Shock test 1IE 5% 3 K A [ Half sine wave direction : =X Y +Z

(non—operating) [B]#% Test period: Once for each direction

EAEEE (FEE{E) | -20°C[0.5h]~70°C[0.5h).” 50cycle [Notel)
Thermal shock

test
(non— operating)

[Note1] F{fi5;% Result Evaluation Criteria
FEREXICABNVTHTREREFTOREFRE T. EALZEELGAZTIENENEELET,
(k) FEAEARRE - B - 15~35°C,iBE :45~75% . %/ : 86~ 106kpaDIRiE (JISZ8T03XEHL)

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

. S T D I R

which may affect practical display function.

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

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

N
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