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S¥E NOTICE

OFXMTEHREIEHDODEFEICIHDIDIABTLEENTLETOT., MYRWIZIXFTESIZTEFETACEHIZ,
AKEFEOASTEFHHCHEBTEELGVLESBBWNBLEITET,

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 reguired before any use of this publication may be made by a third party.

OFXREHEEIIEBUSNATOARAGIL., BHESEFES-RRAGICABPERATE-HDLDTHY.
AEMARCL>TIEMFE, TOMEFROERISH T AFRAEFIIEBEDHFEZITOLOTIEHYFELEA,
F BHESEERALIEICEY  FEBLIEMBESFICOOIDOAMENRELGS . BEE—UEDEE
BLEEA,

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.

OFXRHGOITERITEALTIE, REBRBICEMEIN-FEAFHRUVLUTOEEFEZETRENET . KMLEE
AMHDEAEHFHOINILUTOIEBEFEIENL-AESOERFICEET HEFITEAL T, BT —1)
FOEEEAEVLFELA,

When using the products covered herein, please ocbserve 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.

OFXHGE, — EEAEFRFBICEASINLIILLEMNIHE-HEShELOTY,

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

OFHEBIL, EXEBLLTERE(RITH. EF. BRELL), E5E. TARNORILENRE. 75— LKE.
EREERBLUEOBRBIERITLIGEE. BULEMBIURENTRIIZERL. EHE-T2HZTEEH
[ZTHRTAHIIITEFENELET .

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,

OFHMIEL MEFEHMES ., FHRBEMEE. RFHHEERE. EaEFCOADIDLIERBHRTEDOBHTEL
EHM-REMADBEESNIBARADEREIERLTEYELADT, ChOOBRIZEFERICHELHEVTTEL,
SHARP's devices shall not be used for equipment that reguires extremely high level of reliability, such as:
*Aerospace equipment *Military and space applications

*MNuclear power control equipment *Medical equipment for life support
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OFHBITENWTHHANHETLIARLUNATIEASINSGG S, BN BHRTEOEFTIERAZTET L
SRAWLEILET,

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

OAFLCDEY 21— )LIEXRoHS$ES2011/65/EUIZEML THEYET ., £, RoHSESME RSN\ T > DO ERH

BHEEHBVELA,
The device in the production is based on RoHS instructions 2011/65/EU.
And RoHS instructions materials and chlorinated paraffin are not included intentionally.

OFXRHBITODEIFALGRAHYFEL L, BB REEOFEFTCIERIBEET IOBBLELET,
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. BA&E Applicable TFT-LCD module

FEHEL AS—TFT—LCDEY 2—/LLQO64XILWOTIZEALET,
This specification applies to the color TFT-LCD module LQOG4X3LWOT1.

2. BEBIUEEL Overview

LD-28X04A- 4

KEDa—)LIE,. FEILIFFR ) ERENS U AA[TFT Thin Film Transistor]&x BN AS—R R REK
TFOT47 RN )9O AE B ERTAATLAES2—ILTT . AF—TFT-LCD/ARIL . KSA/3—IC.

avkO—) LA, BREIEEVAYITA 2=y HIZLYEBR S A 3—T1 A4 X[ZLVDS

(Low Voltage Differential Signaling)Z#fE L. +3.3VERBIR. \vISAABREHRIBET HIEIZLY,
1024 xRGB x 768N/ AL EIZH, 677HBOER.,. XFORTMNAIEETT,

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 FPC,
power circuit and a backlight unit. Graphics and texts can be displayed on a 1024 x RGB x 768 dots panel
with 16.77M colors by using LVDS for interface and supplying +3.3V DC power supply for TFT-LCD and

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

3. M BE91EHE Mechanical Specifications

IHE it #k B i
[tems Specifications Unit
] N
SBIE Y A X 16.224 (6.4”) cm
Display size
A2 RS R 129.792 (H) X 97.344 (V) mm
Active area
Kok k& R 1024 (H) X 768 (V) val
Pixel format (1pixel=R+G-+B dot) P
FARGRIE 43
Aspect ratio '
BEEYF
Pixel pitch 0.12675(H) x 0.12675(V) mm
H % B 3 R, G, BArSAT
Pixel configuration R.G.B stripe
RERE—F /=) =TS9
Display mode MNormally black
MR ST RX 153.4(W) x 122.0(H) x 9.9(D) i
Unit outline dimensions
HE
Mass 220 €
7 [ AL R

Surface treatment

Anti—glare and hard-coating 3H

%22 #[E< Protrusions are not included.




4. ANmFRAMPBLUBEE Input Signal Assignment

4-1. TFTH#E s/ N\~ JLEEEIZR TFT-LCD panel driving

CN1

RO+ Using connector :
HE 31232 Corresponding connector :DF14-205-1.25H(HIROSE)

DF14A-20P-1.25H(HIROSE)

EHLVDSL <»—/\ Using LVDS receiver :
a2 kA—)LICAE R4 7 (THC63LVDF84B (A T LAY R H) RF M EESH)
Building into cotroll IC(THC63LVDF84B (Thine electronics) or Compatible product)

WELVDSkS» AZwAR Corresponding LVDS transmitter :
THC63LVDM83R(HY A TL2+O=S A% ) DSI0C3SSA(TIZ I X 1T RIFTEEESH
THC63LVDM83R (Thine electronics) DSI0C385A(TI) or Compatible product
F—AIYE T ILJEIDATZ A — b ERYET,
Data Maping is JEIDA format.

VCC

+3.3V Power supply

LD-28X04A- 5

VCC

+3.3VEIR
+3.3V Power supply

GND

GND

GND

GND

RxINO-

LVDS®DCHOL L —/MEB(-)
LVDS receiver signal CHO (-)

RxINO+

LVDSDCHOL L — /N ES(+)
LVDS receiver signal CHO (+)

GND

GND

RxINT-

LVDSOCHIL L —/NMES(-)
LVDS receiver signal CH1 (-)

RxINT+

LVDSDCHIL L —/\ES(+)
LVDS receiver signal CH1 (+)

GND

GND

RxIN2-

LVDSDCH2L > — N ES(-)
LVDS receiver signal CH2 (-)

RxIN2+

LVDSMDCH2L L —/\E5(+)
LVDS receiver signal CH2 (+)

GND

GND

CK IN-

LVDSDCKL- L —/N\ES(-)
LVDS receiver signal CK (=)

CK IN+

LVDSDCKL L —/N\{EF(+)
LVDS receiver signal CK (+)

GND

GND

RxIN3-

LVDS@DCH3L L —/\E5(-)
LVDS receiver signal CH3 (-)

RxIN3+

LVDSDCH3L“—/NES(+)
LVDS receiver signal CH3 (+)

Reserve

No Connetion

Reserve

No Connetion
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4-2. LVDSAA—Tx4AMOTOv7E LVDS interface block diagram

(Computer Side) (TET-LCD side)
Controller THC63LVDMS83R
cr rory |1 TAD g . RxINO+ Control IC
: 7 innon i } RxINO- >_
B3B2G7-G3 [~ — ° €
\_!’. TC O -F l_ll_ - RxIN1+ §
B1.B0.G GEEEI; {_TDo-6 - o RxINT- >_ 3 =
] F F F F m
{Nﬂte ]] TC4 i ™. RxIM2+ {; %
<I g RxINZ- p —_— g -El
[Note1] — 3 RxIN3+ f N
ENAB L6 - /z> RxIN3= k>—
+
CLE IM ) > GK IN
CLK PL CK IN= ! P |

< 1 CYCLE >

RxINO-/+ X R3IX R2X G2 X R7X R6X R5X R4X R3IX R2 X G2 X
RxIN1-/+ (G4 X G3 X B3 X B2X GTX _G6X G5X G4 X G3 XB3 )

R7/G7/B7: Lt it vk
RKIN2~/+ (B5 X B4 {ENAgK e X X BT X B6 X BS5 X B4 KENAE) (MSB)

RO/G0/B0: B FHiEwk
RxIN3—/+ R1 ROX X BIX BOX GIX GOX R1IX ROXA X (LSB)

[Notel] /N\AA2E—F U ATHERALEWLTEELY,

Do not use at high—-impedance.

CK IN-/+

4-2. 1Ny S5 REEBIER Backlight section
CN2 {#FEHI7+24 Using connectors - SMO6B-SHLS-TF (J.S.T. Mfg. Co. Ltd)
WS+ 73 Corresponding connectors  : SHLP-06V-S-B  (J.S.T. Mfg. Co. Ltd)

A %5No BiaE

Connector No. function

NV IZABERASD
Power supply for backlight

NI SAEREIRASD
Power supply for backlight

RS NERAT 5K

Ground for backlight
INVDSARERRAT VR
Ground for backlight
1\ 254 FON/OFF HI#E1{E S A DiiiF
ON/OFF control signal for backlight
NS4 EEERPWMIES A NiRF
PWM signal for backlight dimming
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5. XTI AKEFR Absolute Maximum Ratings

HH i

Parameter Condition MAX
EEET Ta=25°C +4.0
Supply voltage Ta=25°C +15.0
Ta=25"C . Vece [Note 1]
ATVEE Ta=25°C . VDD [Note 2]

Input voltage -
S Ta=25°C . +15.0 [Note 3]
RERE — +70

Storage temperature

) +70(/ f_ii‘-!lfﬁﬁ [Note 4,5.6]
= pE1E)

(Panel surface)

BhER R -20 (JEl
Operating temperature (Ambient)

[Note 1] RxINi—/+(i=0.1.2.3). CK IN-/+
[Note 2] BL-EN
[Note 3] PWM

[Note 4]
i E95%RH Max. (Ta=+40°C D ¥)
ERANBEHGRE+3CLLT, (Ta>+40°COEF)
BL. BHFSELEINIE,
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]
AEERE TIEENMEDAREE, AV M A, [BERE., TOMD TR REHLLIE+25°CTD
RAHEEZYET

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—ILOWHESE AR ICELTEREREZH AN EIIZL TS,

Take care not to overrun ratings above.
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6. ES I Electrical Characteristics

6-1. TFTi& &/ < JLEEEIER TFT-LCD panel driving T,=+25°C
HE &4 B/
Parameter Condition Min.
Supply voltage Ve 3.0 3.3 3.6 v [Notel]
HEER . B
Current dissipation log | Vec=3.3V 230 360 mA [Note2]
LVDSANERE
Input voltage for LVDS V'— 0 - 24 v
HEBRANIVTILER
’ Permissive input ripple vHF _ - 100 mVpp Vee=3.3V
EEAD High | V - — Ve +100 \ Ven =+1.2V
ALyl a)LFERE b ™ GM m CM
Differential input
threshold voltage Low VTL 1II|"'GIH."I -100 — — my [NDT.E:S]
FiumiEin _ . =HiESTH
R 100 62
Terminal resistor T Differential input

[Note1] Oms< t1  =10ms
0.9 V, 0.9V, Oms< t2  =250ms
ch-' Veo qui Oms<  t3  100ms
Q;t &1 | . | 400ms < t4
Data & 200ms= 5
Back leht - -E;I/ ON -; Oms= tb
(LED) 6 OFF

BREFEEET Vcc-dip conditions

1) 2.5V=VccDlF Vee
Td=10ms

2) Vec<25VDEF
B RER TR EANBES—7o R = .
[ZETHLDELET, - <
Vee dip conditions should L -

also follow the Vec turn—on./off conditions
td

[Note2]
EEE-a 216 [ERRT
Typical situation: 16 level gray—bar pattern.

RGBRGB RGB RGB RGB
G0 Ga166332 - - Gh221G5240

—_—
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[Note3]
VCM : LVDSKFSA/A\DaEVE—FEE
VCM : LVDS common mode voltage

[Note4 ]

ERBENMREEIYNESNGEF, EBBROLI—FFNRELLR, BHEARAOEL—IHINT,
AT RNERCTAEENESINET . 2Oty MIICTBER - BEE LN T HREREFRIT
JAEFEIHREBLNELET,

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.



6-3. 1\ OSAFEEEISE Backlight driving Section
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Ta=+25°C
"HE . : B e
Parameter Symbol Min. Typ. Max. Unit Remark
ERET VDD 10.8 12.0 13.2 v | [Notet]
supply voltage
HEEM _
Current dissipation oo 380 460 mA [Note2]
SFEANVYTIVERE _ N
Fermissive input ripple voltage VRP BL 200 mVp-p
AHHEE ~
High voltage VIH BLEN 2.1 VDD V [Note!]
E Note3
i’“}jLD%E VIL BLEN 0.0 - 0.4 V [Note3]
ow voltage
BL_EN ADV—2EE
(High) [IH BLEN - - 1.5 mA BL_EN=VDD
Leak currentHigh)
ADV—2EE
(Low) [IL BLEN - - 1.0 A BL_EN=0V
Leak eurrent|Law)
AAHERE _
High voltage VIH PWM 2.1 3.6 V [Notei]
1. Noted
E‘EL"LDFE VIL PWM 0.0 - 0.4 V [Noted]
ow voltage
PWM ADV—2EE
(High) IIH PwM - - 0.4 mA PWM=3 6V
Leak currentHigh)
ADV—oEE
[ Larw) [IL pwm - - 2.0 A PWM=0V
Leak eurrent|Law)
PWMIE] K fPwm 200 - 1000 Hz
PWM frequency [Note5)
— — ote
PWMT 2—7 14—t D Pyt 10 - 100 %
PWM duty ratio '
=& . N 710,000 B h [Note6])
Life time (Module) [Reference)
[Note1l] ANEBEEL—4 A On-off conditions for supply voltage
0.9VDD 0.9 VD 20us = t7 = 200ms
' 01V t8 0.1 VD
VDD 1 VDD i " Oms < ts
N -
t7 10 Oms -':=: 1o
BL-EN 200ms= tio
t11 PWM signal t12
- . - Oms = tii
P M
Oms = ti2
N
Backlight OFF OFF

3% BL-ENifFI—2WLZTiL, VDDEIRERD A DT,
VDD=BL-ENTERIL. TRHIZTT &BY. PWMIESEZ A DLI-EFET. VDD=BL-EN®OFF/ONI[Z
£BINYITA D BT/ B kTR EIgETY,

BL-EN tarminal may be applied VDD.
In case of "VDD=BL-EN" backlight may be Turned off and on in accordance with VDD=BL-EN off-

on with continuous PWM input.(See below figure)
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0.9VDD 0.9 VDD 20us
1 VDD 0.1 ‘v}/
L N .
PWM signal «t10 >
| 7 100ms
PWw M 0
(ON
Backlizht  OFF \ - -
OFF OFF

OMN
- ﬁ

A A TIA TA

t7

tio
th
t12

A

#(200)ms(PWM A 1 EF . VDD=BL-EN~B/LA¥ £ TOHHE)

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

[Note3]
HAIHFBL-EN(10kQ DT LT DU ERAERINTLET),
BL_EN is connected by the pull-down resistor of about 10kGZ.

[Note4]
T AIHFPWM(10k Q DT LA AR A RSN TLVET) .
PWM is connected by the pull-down resistor of about 10k §2.

g

BL- > PWAI

10k L 10k 0

GND GND

[Note5]

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

Ta—T4—HI0TR/MERE, Ta—T4— L1005 THRKIEE '
Ta—T4—IZRCTIEEMNRIZ (EL. t13210us THAHIE)
FlREMECLLE BoDEFORTHUDETZRGENHYET,
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.

[Note6]
Ta=25°C.
Luminance becomes 50% of an initial value. (Ta=25°C, PWM=100%)

[Note7]

AR FE100% ZTEKE [ KTLT-FR. IEEIFERE D50% 272> =k,

High:ON, Low: OFF

High: ON, Low: OFF

t13

PWMIES#10ms LLEOFF 9 45&1d. PWM B ARIZBAERELYET DT,

BL-EN 8%t kL TL{FZELY,

When PWM signal 15 set “Low™ more than 10ms, please turn off BL-EN.

t14

It PWM signal is input without reset of BL-EN ,Softstart function of LED driving circuit 1s invalid

and inrush current may occur.

200ms

over 1 0ms

OK NG
BL-EN \f BL-EN /
__Qver 1 0ms I _
ey — _
PWM e _——  PWM

e




7. ANEEDIAZ %1% Timing Characteristics of Input Signals
7-1. 3427 5 1% Timing characteristics

HHE

Parameter

B 24

Frequency

7K FE £

Horizontal period

AR RELEL

Horizontal display period

=5 521

Ve;l:in:al period
AT A
Vertical display period
[Note1] ENABIESDTVHIRI AN ELGHE. 7V UNFORRGMDIE T EZHEAIREMENHYET .

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

TH

THd

ENAB

O\
DATA X1XZX

(R,G,B)

ENAB

TV N >
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8. ANGHRERTEFREBHLIUSBDEEREH

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

_ T—2A{E58 Data signal
& - 55
Colors &
Gray scale jGrayScale
Black
Blue
- Green
o
E S Cyan
L
it} E Red
@ Magenta
Yellow
White
Black
|
=
O
o= Darker
I|I|n Lla
& o !
ss| |
B2 |
o Brighter
(]
|
Red
Black
c I
>
E Darker
Illln b
go © I
QO
S3 | !
= N
E Brighter
< !
©
=
m
T 4
i O
i o
S 3
.Hhr (7))
E Brighter
o
|

0 :Lowl~NILEIE Low level voltage 1 :Highl~~JLEIE High level voltage

FEEXTAOT—2EBSEVFAAIZT. HR256EAERTL. SFt24EVROT—2DMAEDHEIC
FU16,777,216BDFRAMNARETT

Each basic color can be displayed in 296 gray scales from 8 bit data signals. According to the combination of
total 24 bit data signals, the 16,777, 216color display can be achieved on the screen.



9. XM EARE] Optical specification[Initial characteristics]
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Ta=+25°C, Vcc=+3.3V

HE Eas &5 . B e
Parameter Symbol Condition Min. Typ. e Unit Remark
*ﬁiﬁ H;’;ital 93,609 70 80 - | Des
angle FEE g6 CR210 70 80 - Deg. [Note1.4]
range Vertical B12 70 80 - Deg.
RS R H BBtk A A M
-7 Viewing angle _
Contrast ratio CR of c_-p_timal 600 800 [Note2,4]
WISION
i 21
. T B ﬁfﬁ Tr +Td - 35 - ms [Note3,4]
esponse [ime
NI EBREREE X g =o° 0.255 0.305 0.355
Chromaticity of White y - 0.280 0.330 0.380 [Note4]
HEXEEE L 260 350 - d/m’
Luminance of white casm

XK INVISAPTERRITRGBOMRITHELET . ELAFZNFEAEL, TROANEREZ
AVWTHEEHSNEChERFREICTITWES ., AT 2 —Tr—EE100%,
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.

=25 Sensor (EZ-CONTRAST)

peen
H
]
H
H
B
H
H
]
b
H
]
B
H
u
-—
"
B
E
5
i
E
E
]
E

E AR Panel center( 8 =0" )

Ho—1 RAGEIEAE

TFT—LCDEYa—)L

e

400mm = JtEs Sensor (BM-5A/BM-7/SR-3)

BIEn#R Panel center( G =0" )

TFT—LCDE>a—/L

TET-LCD module

FHo—2 fEE BE FILEERENESE
(LEEE . BM—5A/7. . BE/AE/ QAN BM—5A, SR—3{EH)
Fig8-2 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)



LD-28X04A- 15

[Note 1]
RAGNEODESE

Definitions of viewing angle range: %
ﬂ’clﬁ Mormal line

g & A lh‘, #12

6l 17 1]
[NE'tE 2] 6 o clock direction

R SARLEDEE

Definition of contrast ratio:

RAICTEELET .

The contrast ratio is defined as the following.

OS5 AREECR] HR&x OB @mPREE Luminance with all pixels white
Contrast (CR) = ESRTOEARPRIEE Luminance with all pixels black

[Note 3]
EREDER

Definition of response time

THRHIZCRTIIIBRUVRRELGSESZANL, TOROZASFIHAOEKRELLIZCTERLET.,
The response time is defined as the following figure and shall be measured by switching the input signal for
“black” and “white”.

=ErN;:12 RIREE Bk EE
R >| * » |
.HE A 100%
ﬁgg 90%
;Hn,_.-
M
10%
0% <
—» >
T T,
— =
i=d)
[Note 4]
BEOPRETAELET,

This shall be measured at center of the screen.

10. }~aafi Display Qualities
AR AR EREEZEZSRL TS0,
Please refer to the Outgoing Inspection Standard.
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10. EVa—JLMOEYKLY Handling Instruction

[(EL 21— ILBRYBRWVIZETATEEREGREL]
[Handling Precautions]
a) EVA—ILOBRYBWNITESRYEZEDPGEWREICTIT>TTEL BICEBEOEYMAE 12— LIS
T AHEARMEIEAL I—FLTHIET S EELAHYET.

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

b) =T IEANARTRNERT DEIE. BT EDA—IILICA DT AERPLIESEFOFFIZLTHIG
T>TTF&ELY,

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

c) = INOWERLFIZIEED 21— ILAIORIBEE LR I2ERSEWLAA AN GENRIITEFELTTEL,
IR PEMAREGLHAEEELHYET.
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) NRIJILREADREEREIEOEZ VDT, BHLEDOPLHEFLGEHLDTESLYLGENSOBYFENIE+H5FELT
Ty,

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

e) RARLEDIZE. FERNENEEIN A4 MEITHOFON2TO—TRERIZLTTEL,

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

f) KEBFENREBIETAEERDPVIOREIZEYETOT, IS REROLIVEELIOHFTHER-T
TELY,
Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft
cloth immediately.

g) CMOS LSIZERALTWETOT. RYERLWHOFERICTSEEL. AET7—RALGEDEEZLTTELY,
T, BEEFESSICHTHIESIEITETLTTFSLY,
Since CMOS LSI is used in this module, take care of static electricity and injure the human earth when handling.
Observe all other precautionary reguirements in handling components.

h) ELa—ILIZHXEREERALTEYETOT, MYTRWLVIHFIZEI v+ A B L TTFEL,

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

i) ASAPHMBERSMZERALTEYETOT, FELEYEWRDIZEHT-Y  BVEEZMALE. TL,
N CREERORERICGEYET O T, BRYRWLIZE+5FELTTEL,

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

i) NFIBRTREIEDTASARMLICAWNVEELEGE>TWET A, AA—UHEICANET EITAETLIEABYET .
BIEMEF TS AL IS HERL T ALY,
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) NRJILFRREHSIFIELIZFZE . N\RILADQERNBEBNLIENLAHYET . LLEBR-TEPOICASEEEE
ELICKTHRWNVEEL. EFOZMERT 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) EREMHEUNAF—E NG TS, BRI EIET S A HUET .
F. BV ILEROERFEENN— (BT OTICEEBEAHIFEESNTEYFET DT,
ERERE DN (LMD TZEL,
Don't touch the circuit and the pattern of the board. If you touch it, the circuit may be broken.
Electoric componets are placed under the PCB insulation tape (Black tape).
Don't touch PCB insulation tape(black tape).
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m ) BESTBXGEBLVENMRICRBREICoSHEWLEICHEELLET .

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

n) ELA—ILOREZEIZIODNWTE, A EBRICKYRAZRITHEEAHYET . th LD EaEREI
- TEBREEELY,
Follow the regulations when LCD module is scrapped. The government you stay may have some regulations
about it.

o) REVa—ILIZIE, RIEHABRLDEIHIEAICRESTHF—FEM-THEYET . REFIR—FERIBET DRI,
HEASBEYERERICZ. FERICTERELEHL S oY ER|BECTZELY,
EZREMS
T—ANREEEFOL, HBERET D,
BRETO7OREHHEBSCHTHAS—FEET 28U EMFTHES 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) FER—FHBERITFEBARBAATIIA—FEERYMHEVDTT SV ARIILRERAEEDORES I —%
BURBRUTTEERET A& RARETENEEL, D RONBFAESEELAAEMEIHYET,
After peeling laminate film off, please don't attached to the front polarizer. If vou attach again and store it long time,

surface of the front polarizer changes in quality and it may cause display non—uniformity issue.

q) LCD/NAFILISHERSNATL 7 AREKETU 7 ZEE -ERLLT V=0 FEFTOMYRENG, ED2—ILD
B UHRWLEFGEE ICR/TFLLELEIICTERZEL,
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.

[yhEEH EOHREL]
[Set-Design Precautions]
a) BEOREREGYETOT RLTEDA—ILEGHBELELTTEL,

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

b) ELUA—=)LIZ*VY "R R UL "EQARL AN ML S ESIZLT TS,

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

¢c) EUaA—)ILEYMITEMIEMIONE/ A X2 d AREILOE. T—REFESEHLEST,

Connect GND to flame of module to stabilize against EMI and external noise.

d) EERAOIRYFTIFIZLI{E=029410.02N - m(3.0+0.2kegf cm)&GUET A, BHICEHERE 5
FToTTFELY,
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.

e) EVa—IILE@ICIE, QBERILHYET DT, XEHEA L THEIZARL AA M SELVRIZLTZELY,
ARLADNH L EEREE MO IR T AN 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.

f) EVA—ILEERICER-—EOENIMNLERTLI . REFRGEDRALLGYETOTE 22— /LERE
FEBT DESEEEICIELEN TS,
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) NRIILEAICRERFEZDODTAEARXTHRLELBEEZSIEEELFTOENELITELTTEL.
The polarizer surface on the panel is treated with Anti—Glare for low reflection in case of attaching
protective board over the LCD, be careful about the optical interface fringe etc. which degrades display guality.
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h) BBRECI—ILASICHAVEDFNALGEAFAMICMABEL, BFELDICLINRET O ENBYFET.
EREEEF. fHNEOERILEVEFER RS 77EABICIE. TORAOICEHLEOHMMNI(ILIE
BUFIT5FEDEREEZSBEWVWELET . £-. T2 —ILIEIMRAKAN—LGETHREL, 57 KHLBERIZALLL
HEtEBRLLET .

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) ELaA—IICEANEEREEENELGENESIC. M EEELI-BREE it EHERBELLET .,
Please design part arrangement to consider the heat dissipation not to change the local temperature
for module.

i) REFEICHRESAh TSR RERIE, BT FoTEWL, ChEBITHEAL-E S, SM0OBHE - iR ©
BFHEORIEOBENAHYET ABEEEOCANERED. EXRMEONTUYFFLERO L, R RKERE
HBZ N EDITERETL TKZELY,

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) HEETEEFHERBENICTEALTTSV., COFRBETEAISGE . N EREBATHOTLBEIRIISNE
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) ELA—IAEBREEAROADEESOMMN, YOV TIE, FHEBOER-EEEEDL—7 U AIZH-T
SATL T EW  HENDFHTADLEEES  MEORTELIEEGDLAREELAHYET,
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on—off
input signal after power on of LCD module.

m) EYrDEAFHICELET. B2 —LHEHOERERFEEEET TREETZEL.,

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

n) EVa—IAhoOAEEFNEDHSFICHEES A G OICEMIESEFTICBEL TR G — L RS
BRELLET.
Take enough shielding countermeasure not to interfere to peripheral electronic device by unnecessary radiation
from the module.

(CERAICEAT 2 EESERESMEL]
[Operation Precautions])

a) BEARIVIZIE, KEAFOBEHN AT S TEWISFERZEVD. CORKGIRE T TIERICELAB S,
BT —REERITAFIERE ISV ERATILITERDAESABE INET ENARILFEDO SEICELY,
RTmUMETTEELABHYFET,

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

b) ELaA—IILOERYBNREUHERI~DIHAAAZERL T, e R ETEH ASFEHR G (802, H2813 L)
TORBMIERACRE. F-. CNoDAIJZRETHHE, BH BHER. BHIEFOMHZLCDEY2—ILD
FBETEALEZES. FR. Z8. ZETGUO5E. MEREFORELGLA RE-CHEBAZEITTTIL,
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, sclvent, adhesive, resin,
etc. which generate these gasses, may cause corrosion and discoloration of the modules.

Do not use the LCD module under such environment.



c)

d)

e)

f)

g)

h)

i)

i)
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LyHAIICERALTWASHHEPCBEM N H T AIRFUHEIE (T RERAFD . )5
RZILI—INREUAFLLR) . FLARBBI(T/IEEW) FIZELY  RAR~OEM-SEEMICIN ST,
RARDEBICLARTORENEZTLEEIHYET . EHOERAMHEOBEHEHEZR 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.

SO0TLYTLITIEFRHARAERELLCD ARILOEREOEEMEICEEL5Z 5O EALGENTZEW,
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.

EHRBORBRENI—VRTTOERE, RBREFNEZDIEEVHYETOTIEE TS,
(R EFETLzHARAI)—tr—n—F ZF RS, )

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.)

BIEOFFE, B ICHELV-MEL BB TRAIEAAEVHEREBERENRLETLHBEAHYETH.
FIERK LI BNARILOFEICELIEOTHYE 22— IILOREICEEFSEZ 53O TESRYEEA.

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.

AHBIEALTWALEDIZREICHLTESIZHETY . BERETT. EFEHANERUVIELIFERIC
HoNFET L BHICHEGNETTHAIEEAHYET . LEDLOGRIET THERICEo N SBRIZIEL.
MEdt F THEMEE T &0,

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.

RIS h - R R ENE U T CE-TLENET . 2R B ERENIC R % Th. TRH T
TDGBIZRRYFER A BICHEREEEANIZRSED 1 —I/ILE#FL TS,

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.

BRMMHIREREMBEZEADLEFAEICLYCERELLTOREZELD), TICEREYVERA .. BIZIRERE
FEARNCERED 21— LEHBFLTIZEL,

Keep LCD module in the range of the specified temperature conditions at all times. Once out of the range,

liguid crystal will lose its characteristics, and it cannot recover.

EHH. SRSRBRETERTIBAE. EEFLOEREEZEBLW:LET,

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

T e— g —— = mm
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1 firficBE Packing form

12-1. AR EE Packing form figure
M2 &R RERIZRY .

Packing form is shown in Fig 2.

12-2.

H—FRE S Carton storage conditions

a)
b)

c)
d)

e)

H—b3EH EITERE Piling number of cartons:  Scartons

AU ERE# Package quantity in one carton: 40pcs

H—b2H 44X Carton size: 396%343%240mm

mEE[1h—bk2 408 ULHFF] Total mass [One carton filled with 40 modules]: 11kg
H—Fk{REIRE Carton store environment:

(14BE Temperature 0~40°C

2481 EE Relative humidity 70%LLTF
REREREOIENELLTIE, TREEHZSEICEEBBLEYT .
25 BE.20~35°C BE:-70%LLTF
215 BE.5~15°C BE-70%LLTF

*Please refer below as average value of the environmental conditions.
Summer time Temperature: 20~ 35°C Humidity: 70% and below
Winter time Temperature: 5~15°C Humidity: 70% and below

SEETA Y Direct sunlight
HRIZEF AP ERA LGNS, BRRENEETRERLETY.

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

@EBESR Atmospheric condition
BEMEHACIERBZTOREDEEENH LIS TIXEELEWLTZE,

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

GfEEE LT ALY Prevention of dew

faEs Bt TA-OORKMBIIERRKICENT . &9 LUy ED LIZRERBLET,
EFr-Ly b THOBRZ BT H=HI1Z, —EAMIZIELGERTZELY,

REBEDOEMEELTRERWVLET,

BEAIBERAZR(T A& IIREIAE. MREELEDHEEZZEE T LY,

-BARARBTULORREEEE(ENESIIICEERNET .

*Don't 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.

*Please place the product cartons away from the storage wall.

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

*Manage to rapid temperature change under natural environment.

G1RELAME Storage period
TERAEEFHICTIELAORE ELTLZE0Y,

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



13. RSB L FRKR Marking of product name
13-1. SARJLFERAZE Label indication

s

.
. " %E% Mﬂd&| nanme

%@[ﬂﬁ LQO64X3LWOTY |

@ 62A0C00001% ST ILES Serial number

e !

YT ILESHNE  Serial number

1#TB  1digit 4 & Product year (5 20164 — 6)
2HTE  2digit A [ A Product month 1,23,----9XY,2Z
3.44TE 3.4digit #ABIEEES Internal control symbol

5#TH 5digit T 53—k Factory code

6 106TH E~1Ddigit B&E  Consecutive numbers 00001 ~

13-2. G¥EFEFT Packing box Label
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BEEFEIZ, MAEIA ( LQO64AX3LWO1) DB QED2—ILEE #RRLEFNILERRALET,

Fto A—a—FRRLNICELET

The label that displays (1)Model number( LQO64X3LW01) 2)Lot number (3)Quantity of module is stuck

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

RoHSI &I IGHEDREFRICHLTIE. EEOREEFTINVET,
3% R.C.(RoHS Compliance) & IZRoHSIERIZES L TWAZEEBHKRLET,
LECa—J)LIE. 1EBEYRHSIEERIZH G LTEYET .

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

Madel No (48) LGUG“XSLWU"
Barcode (1))
Lot No. : (1T) 2016. 02. 01 &k
Barcode (2))
Quantity : {Q) 40 pcs
Barcode ((3))
(1) Model number({ LQO64X3LWO1)
d1—H—5E (2) Lot number {(DATA)
(3] Quantity of module
r—JHMHATAILTT.

(RC.)

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

This module corresponds from the first sample to RoHS Directive.

S EETE
S EEICOWVWTIZTaEROSHARPOI FIZ FTREIDFRREZ{TLVET .,

Country of origin : China

Country of origin is written to the packing box. (below figure is printed on the side of packing box)



High temperature
storage test

Leaves the module at Ta=+70° C for 24ﬂh

ERERTF
Low temperature
storage test

FBEnE—25"COSBER[P T240nHE
Leaves the module at Ta= -25° C for 240h

= rmll_l:igjﬂ;
High temperature

& high humidity

NIV ERE(RTREE)RE40°C, [ BE90~95%RH
DEFAT[ P T240nBNE GERBEEL)
Operates the module at Tp=+40° C: 90795%RH for 240h

=m 2 1E
High temperature
operation test

NF L EE(ETBEEAE 10 CHOBEER T C240nENE
Operates the module with +70° C at panel surface for 240h

KR EME
Low temperature
operation test

FIFRE —20°COSEBETP T240nFNE
Operates the module at Ta= -20° C for 240h

BEMT
Strength against

+200V,200pF[0 Q] &Fix+1[E
+ 200V, 200pF [0€2]  One time for each terminal

M Er 2 4 (JEED
YE) Shock test

(non- operating)

BEEIERE Max. acceleration : 490m.~ s’

/NJLA Pulse width: 11ms

IEsL 3 iFE AW Half sine wave direction: =X Y ; +2
[E%4:1[8].- 15[ Once for each direction

RE) (FEE1E)
Vibration test

(non- operating)

B #EL B Frequency:10~57Hz.” HEIE Vibration width:0.076mm
.57 ~500Hz.~ NNEEE Acceleration: 9.8m.~ s
5 MDES Sweep time: 117[HE]
sLBREFME] Test period : X, Y.Z& 73R 1 K& (1 385 )
1 hour for each direction of X,Y,Z (total 3 hours)

AT GGERNE)

Thermal shock
test

(AR HEARRE

—25°C~+70°C, 509 4%7J)L [05h] [0.5h]
-25° C 7 +70° C, 50 cycle [0.5h] [0.5h]

B A EIEEREBIZSENWT. R UBREEFHFOT. EFALXELZLELIENI L,
o P

[Result Evaluation Criteria]

16~35°C,/H /% :45~75% =T : 86 ~ 106kpaD IR 1E (JISZ8T03#EHL)

Under the display guality 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
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[Notel]
XY, ZARDOEEETT .

The directions of X, Y, Z are defined as below:
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A& Z~ JL(Packing Label)

2 . REMER

Fig2: Packing form figure



