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& NOTICE

OFRUEHEIBEHDEEEICHIDLIABTLEFEFNTLET OT. MYRWIZIEFERICTEERTACEHIC,
AEHFEONBEHACENTRAEALGVSSBELBLEITET,

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.

OFXRLEHREITHBESINATLAIGAGIE., BURSZFE--RRAOGICAGIZRAT H5-ODELEDTHY.
AEMERCEO>TIEAE. TOMIERDRERIN T HRIEF-IEEBIEDHFHFELITIVDTIEHYFEE A,
Fr BB EFERALLILICEY FEEBLTIEMAEZICODNDIBENRELILE S, B E—VIZDES
BLFEHA,

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.

OFREGOIHEAICALTIK. AMREICRE SN -FRAFHERUVUTOEESEFETRUVET . AMEKE
RHOFERAEEOHIVEILUTOFESTEEZAFR LA SOFERFICERT HEEICEALT, BiEIE—1)
ZTOEEZEVFEE A,

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

OX&GZT, —MEEAEFHBICEASNDILEZAMICHE -RESN-BDTY,

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

ORMA(F, EFEEFOLLEE (RITH. BE. BHELL). S5, TRRNOREERE,. 75— LEE.
BREREBBLULEOMBICHERATIEE L. BULGERTABLIURITRIAZERL. FEME-RE2UEHEEHK
IZTHERTDELSIZBREVLBLET,

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.

OARHERIE, MEFEHIER . BRAEHKSE. RTOHIHER. AaEFICHIDLIERKSFLEEDEBHTHL
ERME-TEMIDELENIARADFEAFERLTEYFEREADT, ThoDAREICIEERICELELTTIEL.
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

©Copyright 2016 SHARP All rights reserved
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OARBMBICTENTHEAIHRTIARUNTIERASNDEE. BAICEARTEROFTITERBEEET LS
BREAVHLET,

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

OARLCDEY 21— /LIERoHSHER2011/65/EUIZERL THEYET . F/=. RoOHSIERYWE R MIEIL /NS T DERE
EEEEHYERA,

The device in the production is based on RoHS instructions 2011/65/EU.

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

OARBMBICTOESFHALG AL HYFELL, FRIICHHRFEREOF CTERIEETET SOBELELET,
Contact and consult with a SHARP representative in advance, if there are any questions about the contents of
this publication.

©Copyright 2016 SHARP All rights reserved
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1. B FAEEE Applicable TFT-LCD module

AEHEL, AS—TFT—LCDED 21 —/LLQO64X3ILWOTIERALET .
This specification applies to the color TFT-LCD module LQ064X3LWO1.

2. BBESEIUHEE Overview

ARED2—IIF. TEILITFAR-DAVERNS D ZAA[TFT: Thin Film Transistor]& LM =H5—R KA R84
FOT47 M) I RBBERBETARTLAED 2—ILTT , H5—TFT-LCD/R L, K54 /3—IC,
arvkA—)LERE, EBREBREUV/N\YIIM b1y EICLYBRESh, 18— XIZLVDS

(Low Voltage Differential Signaling)Z{EFAL. +3.3VERER. /\vISM HBEREMIBET HLITKY,
1024 xRGB X 768N /IR JLLIZH1, 6775 BORER . XFORTIAETT,

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. #EMRY{E#HR Mechanical Specifications

H B ® ¥ Bify
Items Specifications Unit
BIE YA 2 16.224 (6.4”) cm
Display size
% — = iz
R 129.792 (H) X 97.344 (V) mm
Active area
Fok # B 1024.(H) X 768 (V) ol
Pixel format (1pixel=R+G+B dot) pixe
TARGLLEE 4:3
Aspect ratio ’
& ?
B FEYTF 0.12675 (H) X 0.12675 (V) mm
Pixel pitch
B % B 5 R, G, BANSAT
Pixel configuration R,G,B stripe
ZFERE—F /==Y
Display mode Normally black
O RS SORX 153.4(W) x 122.0(H) x 9.9(D) mm
Unit outline dimensions
HE 220
Mass g
RELE - —
Surface treatment Anti—glare and hard—coating 3H

NIEFEEREPRC  Protrusions are not included.

©Copyright 2016 SHARP All rights reserved
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4. ANmFEBHELIUEEEE Input Signal Assignment

4-1. TFTHR @/ JLEREYER TFT-LCD panel driving
CN1
{EAaRYI4A Using connector : DF14A-20P-1.25H(HIROSE)
WE&aR94 Corresponding connector : DF14-20S-1.25H(HIROSE)

FEELVDSL L —/\ Using LVDS receiver :
a2 hO—)LICHRE A2 7 (THC63LVDF84B (F AV IL YO R &) EE M REM
Building into cotroll IC(THC63LVDF84B (Thine electronics) or Compatible product)
#EELVDSk S X2w4A Corresponding LVDS transmitter :
THC63LVDM83R(H A TLUhA=4 X&) DSI0CISSA(TIE) X [ RIFEMHHESR
THC63LVDMS83R(Thine electronics) ,DS90C385A(TI) or Compatible product
T—ATYE VT FIEIDATA—RURERYFET,
Data Maping is JEIDA format.

WF] e e B
+33VER
1 Vee +3.3V Power supply
+3.3VEIR
2 vee +3.3V Power supply
3 GND GND
4 GND GND
~ LVDSDCHOL ¥ —/\MEH(-)
0 RxINO LVDS receiver signal CHO (-) LVDS
LVDSDCHOL > —/\EB(+)
6 RxINO+ LVDS receiver signal CHO (+) LVDS
7 GND GND
~ LVDSDCHILY—/\MEH ()
8 RxIN1 LVDS receiver signal CH1 (-) LVDS
LVDSDCHIL Y —/\EE®H)
9 RxIN1+ LVDS receiver signal CH1 (+) LVDS
10 GND GND
p LVDSMDCH2L > —/EB(-)
1 RxIN2 LVDS receiver signal CH2 (-) LVDS
LVDSDCH2L > —/\MEB(+)
12 RxINZ+ LVDS receiver signal CH2 (+) LVDS
13 GND GND
_ LVDSMDCKL ¥ —/\MEF(-)
14 CKIN LVDS receiver signal CK (-) LVDS
LVDSDCKL > —/NMEB(+)
15 CKIN+ LVDS receiver signal CK (+) LVDS
16 GND GND
~ LVDSMDCH3L > —/\EB(-)
17 RxIN3 LVDS receiver signal CH3 (-) LVDS
LVDSDCH3L L —/\EE(H)
18 | RxIN3+ LVDS receiver signal CH3 (+) LVDS
19 Reserve No Connetion
20 Reserve No Connetion

©Copyright 2016 SHARP All rights reserved
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4-2. LVDSAUBA—DzAADTOvHE LVDS interface block diagram

(Computer Side)

(TFT-LCD side)

l«— 1 CYCLE

Controller THC63LVDM83R
7 tan_& RxINO+ Control IC
G2, R7-R2 =
7 Ro_g 3 —/> RxINO- —
B3,B2,G7-G3 g .
o7 B _TCO-6 '_l,_ < RNT* g
- 7 _ o [ RxIN1- > B —
B1,80,G1,GO,R1R D 0-6 ~ B INOs e g
[Note1] 1G4 < X o &
< _/? RxIN2- L — A t
TCh o > S
[Note1] 3 RxIN3+ —
ENAB TCs E —/a> RyIN3= _
ClLKIN CKIN+
L |
CLK LpL 1“% CKIN= —{p11 |

\4

CK IN-/+

_/
—

\

/

/

\

RxINO—-/+

X R3 X R2 )

(a2 X RTX_ReX_Rs X RaX R3X R2 X G2 X

RxIN1-/+

X G4 X G3 )

B3 X B2X 67X a6 X 65X G4 X a3 XB3 X

R7/G1/B7: & EfiE vk

RxIN2-/+

X B5 X B4 )

(ENA@({Noth{NomX B7X BGX B5X B4 )(ENABX

(MSB)

R0/G0/BO: B F{uEwhk

RxIN3-/+

[Note1]

N AVE—F DR THERALGN T AL,

Do not use at high—impedance.

4-2. 1\ 5L FEEEIER Backlight section
CN2 {#ERaxY% Using connectors

WE a3 Corresponding connectors

X r1 X ROX| x X_B1X_BoX_ 61X _GoX R1X ROX x X (LSB)

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

a9 %5No I Hokzg ek
Connector No. Pin No. Symbol function
NIISAHAERAAN
1 VDD Power supply for backlight
NyISARAEBRAN
2 VDD Power supply for backlight
NI ZANERRBIZUF
CN2 3 GND Ground for backlight
4 GND NISANEBRATIVR
Ground for backlight
5 BL EN I\v 54 ON/OFF HEME & A HimF
- ON/OFF control signal for backlight
NS A WE RE SE B =0 g
6 PWM INVOSAMEERZRAPWMIES A HinF

PWM signal for backlight dimming

©Copyright 2016 SHARP All rights reserved
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5. ¥R KEH Absolute Maximum Ratings

HE e B B &5
Parameter Symbol Condition 0 e Unit Remark
EEEFE VCC Ta=25°C 0 +4.0 %

Supply voltage VDD Ta=25°C 0 +15.0 V
VI Ta=25°C -0.3 Vce \Y} [Note 1]
5=
ANEE VI2 Ta=25°C -0.3 VDD V | [Note 2]
Input voltage =
VI3 Ta=25°C -0.3 +15.0 V | [Note 3]
RERE _ _ 0
Storage temperature TStg 25 +70 C
BiE R T _ 20 (JEIE) +70a=(_,§’ \—"?;éli’gﬁ o |[Note 4.56]
Operating temperature opp (Ambient) =3 c
(Panel surface)

[Note 1] RxINi-/+(i=0,1,2,3). CK IN-/+
[Note 2] BL-EN
[Note 3] PWM

[Note 4)
IEE95%RH Max. (Ta=+40°C D EF)
RARERE+3CLLT, (Ta>+40°CDEF)
BL. BEIELENIE,
Humidity: 95%RH Max. (at Ta=<40°C)
Maximum wet—bulb temperature at 39°C or less (at Ta>40 °C)
Dew condensation must be avoided as electrical current leaks will occur, causing a
degradation of performance specifications.

[Note 5]

RENMERE TIEEMED AR, IV SRR, IREFHE. TOMDRRAELLIE+25°CTD
REHELGYET,

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

[Note 6]
EV2-IILONIEEEAITEAL TEAREREBA L EIITL TS,

Take care not to overrun ratings above.

©Copyright 2016 SHARP All rights reserved
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6. ESHYFE Electrical Characteristics

6-1. TFT;&&/\RJLERENER TFT-LCD panel driving T,=+25°C
IHA me| F#H =2\ BE =N 1:-Liv] &%

Parameter symbol | Condition Min. Typ. Max. Unit Remark
SRELE V. 3.0 3.3 3.6 v [Note1]

Supply voltage ce ’ ’ '
HEBER _ _

Current dissipation loo | Veo=3.3V 230 360 mA [Note2]
==
LVDSANEE v, 0 _ 94 v

Input voltage for LVDS

HFBEANIVTIVERE

Permissive input ripple

ZEBARN High | V — — Vg +100 Vo =+H1.2V
< s g mV .
Abvyia)llRER ™ o M
Differential input
threshold voltage Low | Vq_

BIRIER R _ 100 A o | EBE=H

Terminal resistor Differential input

Ve - — 100 mVp_p Vcc=3.3V

Vo —100 — — mV [Note3]

[Note1] Oms< t1 =10ms
0.9 Vg 0.9 Vg Oms< t2 =250ms
v 0.1 Vee t )I_OJ Vch Oms< t3  100ms
* T T 400ms=  t4
Data 4 200ms< t5
ON <
Back light t Y Oms= 6
(LE OFF 6 OFF

REEEEET Vee—dip conditions

1) 26V=VccDkf Vee
Td<10ms

2) Vec<2.5VDH

BSEERTEAEANBES—722R .
[SEFBLOELET, e
Vcce dip conditions should 0 «
also follow the Vcc turn—on/off conditions N

td

[Note2]
ZEE-AZ216 BRART
Typical situation: 16 level gray—bar pattern.

RGBRGBRGB RGB RGB
GSO GS16GS32 - - GS224GS240
Ry VR

©Copyright 2016 SHARP All rights reserved
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[Note3]
VCM : LVDSKSA/\DaEVE—KRERE
VCM : LVDS common mode voltage

[Note4]

ERBENHAEEIYNSVGEE RBHBADI—FENFKEL IR, B ERAOEL—DUNT .
FRIE-RKERITAREMENBEINET . TOBRIEEYMIICTEER - BEEXE NG T HREMBEZERITT
BEFITHRBBELELET .

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.

©Copyright 2016 SHARP All rights reserved
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6-3. /\vOSANERBIER Backlight driving Section

Ta=+25°C
1EH a3 . Bifr e
Parameter Symbol i iz LT Unit Remark
=N E]
ERELE VDD 10.8 12.0 132 % [Note1]
Supply voltage
HEEBR _
Current dissipation Ioo 380 460 mA [Note2]
HBEANIVTILER
Permissive input ripple voltage VRP_BL B B 200 mVp-p
ABNHERE _
High voltage VIH_BLEN 2.1 VoD Vv [Note1]
Note3
iujLo;:E VIL BLEN 0.0 - 04 \Y; [Note3]
ow voltage
BLEN  —Gi—m=
(High) [IH BLEN - - 1.5 mA BL_EN=VDD
Leak current(High)
ABI—UER
(Low) IiL BLEN - - 1.0 uA BL_EN=0V
Leak current(Low)
ABNHERE _
High voltage ViHPWM 2.1 ‘3 v [Note1]
Note4
iujLo;:E VIL PWM 0.0 - 04 \Y; [Note4]
ow voltage
PWM ARU—0"H
(High) IIH_PWM - - 04 mA PWM=3.6V
Leak current(High)
ABI—UER
(Low) IiL_PwMm = - 20 uA PWM=0V
Leak current(Low)
=] SRy 2
PWMIE| %3 FowM 200 - 1000 Hz
PWM frequency [Note5]
— — ote
PWMFa—F4—t | o 10 - 100 %
PWM duty ratio
fn L _ 70,000 _ h [Note6]
Life time (Module) [Reference]

[Notell] AAEBEI—4>2RX On-off conditions for supply voltage

0.9VDD 0.9VD 20us = t7 = 200ms

t8
VDD  0.1VDD 0.1VD
%4—» t9 Oms = ts
BL-EN 200ms= tio

t11 PWM signal t12

. L Oms =t

PWM
Oms = ti2
) ON

Backlight OFF ] OFF

3 BL-EN#fiFIZDWL\TlL. VDDERE®D A AT,
VDD=BL-ENTHERR(X. TRIZTFTTEESY . PWAMIEESZ A ALI=FE T, VDD=BL-ENOOFF/ONI|Z
KBINVISA DB/ RATMNEIEETT,

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)

©Copyright 2016 SHARP All rights reserved
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0:LVDDO.QVDD O.lV?/ 0.9VDD 20|JS é t7 é 200ms
VODBLY t11 N\ ‘E’,\ZOOms = two
‘t;' > PWM signal « 110, 100ms =  ti1
PWM Oms = ti2

ON ON
Backlight OFF OFF h OFF
B — L

#9(200)ms(PWMA H1B% . VDD=BL-EN~B/L S KT & THRERI)

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

[Note3]
BRALHFBL-EN(10kQ DT LT YU ERAERHE SN TLVET ),  High: ON, Low: OFF
BL_EN is connected by the pull-down resistor of about 10k%.

[Note4]
HRIHFPWM(10kQ DT LA IR A EHSN TLET) High: ON, Low: OFF
PWM is connected by the pull-down resistor of about 10k <.

BL- PWM

10k Q 10k Q

GND GND

[Note5]) 113
PWM fPWM =1/t14, DPWM=t13/t14 -~
TA—TA—HITR/IMEE., T1—T4—L100%TRAIEE | ’
F1—FA—HICBLTEEATE (BL. t18210 s THEIE) <—>
ARMAEESE . bEOEENRRRMDEFERSABHYET, e

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. FF100% = CT:EME M ATLT-FE. 3EE N EAED50%I Ao 1=8F,
Luminance becomes 50% of an initial value. (Ta=25°C, PWM=100%)

[Note7)

PWM{EE%10ms LI EOFF 9735 & (1%, PWM B ARICBAERLELGYET DT,

BL-EN {85 & tyrLTZELY,

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

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

and inrush current may occur.

OK NG

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

PWM PWM

©Copyright 2016 SHARP All rights reserved
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7. ANEBDRAZ2 T ¥ Timing Characteristics of Input Signals
7-1. 84225 41 Timing characteristics

HH is | &= BE =X Hf "E
Parameter Symbol Min. Typ. Max. Unit Remark
7097 ki 1/Te 60 65 80 MHz
Clock Frequency
7}(2‘2]%] Eﬂ - 1344 - clock
. . TH
Horizontal period 207 s
7 — AT
Horifniﬂfiglz%?eriod THd - 1024 - clock
ENAB
FEEEHA - 806 - line
Vertical period ™ 16.7 = [Note1]
R EE T i} - ,
Vertical display period Tvd 768 line

[Note1] ENABIES DTVEIRIARLGSE, UV HEDR TR LMDIE TEIBATREEAHYET

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

TH
X THd g
ENAB \ A\ // \\_
o K12 X X0 X2 X XX
(R.G,B)
> Tc »
ENAB #it \, 299 768
Lvuul LI LI_LI I I
TV < >

©Copyright 2016 SHARP All rights reserved
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8. ANESLETERBLLUEEOBERT

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

T—41E5 Data signal
glfi% RO|R1|R2|R3|R4|R5|R6|R7]GO|G1|G2|G3|G4|G5|G6|G7]B0|B1|B2|B3|B4|B5|B6|B7
Gray scale | GrayScal
LsB mss|LsB mss|LsB MsB
Black - ofojofojofojojojojofojofojojojogjofojofojojojojo
Blue - ofojofojofojojojojofojofojofojotftj1ftr]1f1]1f1
5 Green - ofojofojofojojojtyt1fryt1fry1rj1yrgofojofojo0fojojo
dl g Cyan - ofojofojofojojojry1rfryrfrprfrprgprfprj1rfry1f1ry1f1
ﬁ '% Red - 1{1y1f{1|1|1f{1rj1jJ0jofojofojojofojofojofojojojojo
@ Magenta - 111|111 ftrj1go0jo0fojojojojofogtfr|1f{1t1]1f1]1
Yellow - i1yttt jp1p1gpt1yp1]p1]p1]1yp1)1]1140j]0]0]0]0]0]J0]0
White - 111 {11111 f1ptrp1rptrp1rfrprfryp1{1p1rp1f1]1
Black Gsojofo|ojofofO|JO|jOjJO|O|O|]OfO|OJO|OJO|O]|JO|jOfOJO]O]O
5 1 GSt|J1|(ofofojojojo|O}jOfOfO|jOJO|JO|JO|OJOfO|jO]O]JO]|JOf|O]fO
2 Darker | GS2 JOf1|O]JO|OfO|JOJOJOfO|JOjJOfOflO|JOjOJO|O|JO|OfO|O]JO]O
@ E, 1 ! ! l l
g S| ! ! ! !
E Brighter |GS253} 1 |0 |1 |1 |f1|1]1]1}0o]O|JOfOfO|O]JOJO}JO|OfOfO|O]|O]O]|O
© ! Gs254y 0|t |(t1|1]J1|{t1f1]1JofofojojOfOfO|JOJOfOfO|O]jJOfO|O]|O
Red |GS255) 1|1 |t1(|(t1]1]1|1f1]JojofofOo|jOjOfOfOjOjOfOfO|O]jOfO|O
Black Gsojofo|ojofofOo|JO|jOjJO|O|O|OfO|lOJO|OJO|O]|O|OfO]JO]O]O
s 1 GStjofofofojOojojO|O}Jt1|fOfO|]OjJO|JO|JO|OJOfO|jO]j]O]JO]|Of|O]fO
(g Darker | GS2 JO|(O|O|JO|OfO|JO]JOJO|fT1T]|]O|JOfOflO|JOjOJO|[O]|JO|OfO|O]JO]O
o
-&u; 1 | l l l
% 3 ! ! ! ! !
> | Brighter |GS253J0|0|OfO|O|OfOfOft1|Of1]1|1f1]1]1]jojO|jOfO|O|OfO]O
& ! GS254y0|(0f0|O0jOfOfO|JOfJOft1 {11111 ]1]JOofOflO|]O]JOfO|O]|O
Green |GS255)0(O|OjOfOfO|OjO1|[1|1]1f1]1)1]1]0|0O]O|OfO|O]JO]O
Black Gsojofo|o|jofOofO|JO|jOjJO|O|O|]OfO|JOJO|OJO|O]|JO|OfO]JO]O]O
S 1 GStJjofofofojojojo|O}JOfOfO|OJOJO|JO|O}Jt1|[O|jO]jJO]JO]|Of|O]fO
% Darker | GS2 JO|(O|OJO|OfO|JOJOJOfO|JOjOfOflO|JO]jOJO|[1]O|OfO|O]JO]O
el 1 | ! ! !
Ssl v | ! ! !
E Brighter |GS253J 0| O0|O|OfO|OjO]JOjoOo|joOfOfOfOjOjojoO}t1|Oftf1]1]1]1]1
v ! GS254y0|(o0f(o0|JoO0jOofOfO|JOjJOfOfO|JOjOfOfO|OfJOft |11 ]1f1|1]1
Blue |GS255)0|(0|0|OfO|O|O]|OjJO|O|O|jOfOfO|OjOqQt1 |11 |1f1]1)1]1
0 :LowlLRNJLEE Low level voltage 1 :HighL R JLEE High level voltage

BERTHADT—HESSEYFAAIZT, BE256AZRTRL. BETUEVOT—20MA#EHEIC
&Y16,777,216 DR RHMATEETT

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.
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9. R[N HAYE]  Optical specification[Initial characteristics]

Ta=+25°C, Vcc=+3.3V

EHE s &4 : B i
Parameter Symbol Condition Min. Tvp. Max. Unit Remark
15 £ &0 K _

Viewing | Horizontal 63.69 CR>10 0 80 Deg. [Note1 4]
angle E 66 70 80 = Deg. R°"
range Vertical 612 70 80 - Deg.

D RS R XEHRAAHE
4 ) Viewing angle —
Contrast ratio CR of optimal 600 800 [Note2:4]
vision
B RE - -
Response Time Tr+Td 35 ms [Note3,4]
NR)IEHBEEEE X 0 -0° 0.255 0.305 0.355
Chromaticity of White y N 0.280 0.330 0.380 [Note4]
— ote
Luminance of white cd/m

X N\VITARERRITERGBOMRICAELET , FAFNEFHRIE L, TRDBIEAREE
AVWTHEEHDIWIICNEREFHIREICTITVWES X T2 —Tr—LE100%,
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.

ZJ%8 Sensor (EZ-CONTRAST)

B+ R Panel center(9=0° )

X TFT—LCDEYa—/L
— e

o —1 RAFERIESE

400mm X FF Sensor (BM-5A/BM-7/SR-3)

Field=1°

B+ R Panel center(6=0° )

A TFT-LCDEZa—IL
- le

Ho—2 g BE/ICERERES

(G&EE:BM—5A/7, 1EE/BE/aAVF5R:BM—5A, SR—3{#F)
Fig.9-2 Measuring setup for Luminance, Chromaticity and Response time
(BM-5A/7 is used for Response time,

BM-5A and SR-3 is used for Luminance, Contrast and Chromaticity)
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[Note 1]
RAGHEODER

Definitions of viewing angle range:

LD-28X04A- 15

(7‘5?7? Normal line

6k J71A]

6 o’ clock direction

[Note 2]
aAVRSRAMEDEE
Definition of contrast ratio:

RAIZTERLET

The contrast ratio is defined as the following.
HRZBROBEmPRIEE Luminance with all pixels white

O kS AREEICR]

Contrast (CR) =

[Note 3]
LEREDER
Definition of response time

EARTOBEEmPRIEE Luminance with all pixels black

TRISRY LIICARVBRRELLGHESEANL. TOROZAFHNORMELICTERLET .

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

“black” and “white”.

HiKRE Bk =E/N
Ra > [€ > [«
H t'# 100%
g 90%
R
B
10%
0%
—> |«— —> «—
r r Z‘ d
—_—

[Note 4]
EEOFRMBTAELET,

This shall be measured at center of the screen.

10. |BRMAEL Display Qualities
AFRH A REEEEZEFLSRL TS,

Please refer to the Outgoing Inspection Standard.
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10. EDa—J)LOEYKLY Handling Instruction

[(E22—LBRYBWIZET S EERREESEN]
[Handling Precautions]
a) EVa—)LORMYFEWEITESRYERDDLEWREICTIT>TTEW, HICEEHDOEINMNED 2 —ILIZHE
FTHERFEBEMN S a— L THET HEEEENHYET,

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

b) —JIINEANARVRIIERT B BT ED2—ILIZAATHEROIESEOFFIZLTAL
T TTFELY,

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

c) =T ILOREELEFICIETED 21— )LAIOERBEEAOIRIZERZZRUVN A MHSENESISEFRELTT LY,
BiEVEMARLGEHAREEAHYET,
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) NRILREADRERIEDEZ VDT, BOLDPOHFLIDTESLYLBDRIEYZ DT HERLT
Ty,

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

e) RARLDTII, HERAKNESNIAA LT THLFDON2TO—TRERIELTTFSELY,

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

f) KEENRBEMAETILERVOIIDRREICHEYETDOT, I<IC. FHEHHIVIERLNNFETHER-ST
Téll\o
Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft
cloth immediately.

g) CMOS LSIZHRALTLET DT, RYBKLEOHERICHREEL. ART—RGEEDEREEZLTTEL,
ZTOM. BEEFHMICHTHIRBETETFLTTIL,
Since CMOS LSI is used in this module, take care of static electricity and injure the human earth when handling.
Observe all other precautionary requirements in handling components.

h) ELa—ILIZIZERBZFEALTHYFETOT, RYKZWICHIZFIYOEIZ+HSEELTTEL,

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

i) ASROHHBEHRBMEEALTEYETOT, BELEYENDLDIZHTRY, BOVEEEMASE, TL,
A7 PREERORRAICEYES DT MYBNICE+EBLTTEL,

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

) NRIURREBIEASRAORBLUISKDEELE>TUVETH. AL—UIEICAINET LITAET LA HYET,
B EF TGV ESICHMERLTILZEY,
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) MRFILKRREBHFEIELIZBE . ARILHADOBERDRNEIBNLHYET, LLER->TEPLAICASIEEE
BELITKTHINEEL. EEDZMERITTIZEL,
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) EEREERU/NI—2 BRI E N TZEN, BRI BT SR HYET,
Fr. BEPAa—LEROERRENN—(BT—)OTICIXEBESNEESNTEYET DT,
ERREN/NA—ITHMSAOTZELY,
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) E5t BAGERDVENMRICRERESOSEVLIICERELLET .

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

n) EDa—ILOEEICONTIL, thAFBARKICKYRFZEZZITDEELAHYET, TNhEN D BARERFIC
> THREZSELY,
Follow the regulations when LCD module is scrapped. The government you stay may have some regulations
about it.

o) REDVA—IIZIFH. RIFBARLOGHLERIZRESZIAR—IEE>THEYET . REFIR— LRI T DB,
HRSBYERERIC. RESITEELGA S oY ERIBECTIZELY,
HEEEMH
T—RNUREEFED L REEEEET S,
BREIJOTORERBEBACHTENL—ERET 20U LM T TRIBET S,
Protection film is attached to the module surface to prevent it from being scratched .Peel the film off slowly ,
Jjust before the use, with strict attention to electrostatic charges. Blow off 'dust’ on the polarizer by using
an ionized nitrogen.

p) FEFR—MRIBERIFEARKRAANTIR—MELHYMFITLEOTTED ARV RERERDOFRESIR—IE
BUBYRMTTRARE T HL. BARKEHLEEL, DIKONEBEFESZELLATREELHYET,
After peeling laminate film off, please don't attached to the front polarizer. If you attach again and store it long time,
surface of the front polarizer changes in quality and it may cause display non—uniformity issue.

q) LCD/ARILICHERSNEIL VI RERTUTIXEE - MRLPOTUVV=H . FFTORYKL®, EV2—ILD
YUKW ZECREFLEVNESIZTEELZIL,
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.

[EyhERET LD BEEL]
[Set-Design Precautions)
a) BMEORREREGYETDT, RLTED1—IILERBLENTTSY,

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

b) EDa—ILIZY) RO "EDRL AN MHSHENKIIZLTTELY,
Be sure to design the cabinet so that the module can be installed without any extra stress such as warp or twist.

¢) EDa— LR IFEXEMIOHNE /A X2 TERERDE. T—AEHREHREDOLET,

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

d) EEADOBRYAIFIELI{E=0.294+0.02N-m(3.0+0.2kef-cm)&ERRYE T AN, EHIC KL HHERE T2
ToTTRELY,
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—ILE@EICIE. BRERSHYET DT, FHEHHEA L THICRFL AN MO SIELMRIZL TS,
AL AN S EEIRERAHIET SRNAHYES,
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) EPA—ILREICEH—EOEANINDERTLS . RRARGEDRALLGYETOTE 12— I/LETE
[EiBFBLIBEECIZLENTIZELY,
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) NRIILRAIREREE DSBS I T HHRELEEEZLLIEIBDOENLIFELTTIL,
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 quality.
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h) BREDI—ILASITHNVDEDNENADELFIMIAEL., BEFEEBICLTARETHIENHYET .
EREAF. PHNZEOERARVRGH X RIEEI77UFEAKICIE. ZORAQIZLEOHM VT IILIE
MY IFE2EDEREESENBLET , £z, ED 31— ILIEIKAN—RETREL., 180 - KHABRZIZALLEL
BREtEHRELLET,

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) ELa—I/VICERMEEREEIEAELENESIC, HBAVEEEEL-BREE - RHEHSELLET.
Please design part arrangement to consider the heat dissipation not to change the local temperature
for module.

i) AEHEBICHEEINTOWDEXMRRER (X, BT FoTIEEWN, CNEFBATHERALIZIGE . MmO BEE - iE®
HEDOSIEDBNAHYET, AFREECANESED. ERBRONTVFELZED L EXFRKERE
HBRIEWNEDITERETLTZELY,

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) HEEBHEEHHENICTERALTTIV, COHEZBAIGE. BEEAERANTH>THLIER RSN FE
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—IABRBAZRDODAAESONM, PIRIZSOVTIE. AMEFEOER-EEEED—HT U RIZH-T
AL TSV RN DOEH TANLEEE  MEORTEILLELLAREMENHYET,
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on—off
input signal after power on of LCD module.

m) EYrDFEREHICEHLE T, EV1— L BEROEREBRREREZ CREIZE,

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

n) EVA—IOLOFREENIEDKFICHEE SR LGOKIICHBIEEFITBLTIER LG —ILERRE
BREVLWLES,
Take enough shielding countermeasure not to interfere to peripheral electronic device by unnecessary radiation
from the module.

[CHEAICETHIRERESREL]
[Operation Precautions]

a) BENARIITIE KEAFOESAZ L THEVLSIFEASESL, COFRGIRET CTHEAIZESIGE L.
EHT—REFRITHECERBLIZEN BE/ARIVICEDESBIHINEST L/ARILFED BEICELY,
REMUENMETTEELHYET,

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

b) ELaA—ILOBYRLNRUEIRADHEARAAELT, BILEFEISETEARBE R F(S02, H2S72E)
TORHCHEAPLRE. F-. INSDORXEHETHHE. BH. BEEF. BHEEOMHELCDE D 2—ILD
FETERALEGE. BR. E68. RO ZIE. BIEREZOREL LGS A RE -CHERAZTEITTTEL,
When handling LCD modules and assembling them into cabinets, please avoid that long—terms storage in the
environment of oxidization or deoxidization gas and the use of such materials as reagent, solvent, adhesive, resin,

etc. which generate these gasses, may cause corrosion and discoloration of the modules.
Do not use the LCD module under such environment.
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c) EYMAIZERL TV AHEOCEBEM BN SE TAIRF IR (T RERA]D . UV EER
BR7ILA—ILRBRUEAFD LR FLAFARI(TUILEM) FITEY  mARA QAL - SEERMICH DN DST
RABRDEBIZLOIRTOEENEEZLGEENHYFET . EHOFEAMBLEOBEES L EFERT I,

An abnormal display by changing in quality of the polarizing plate might occur regardless of contact or no contact
to the polarizing plate, because of epoxy resin (amine system curing agent) that comes out from the material

and the packaging material used for the set side, the silicon adhesive (dealcoholization system and oxime system),
and the tray blowing agents (azo—compound), etc. Please confirm adaptability with your employed material.

d) 7007 TLIFIERAHREFKLELLCD /ARILOEGEOEFEEICEEE5Z 5126 HRLAVLTIZAEY,
Don’ t use polychloroprene (CR) with LCD module. It will generate chlorine gas, which will damage the reliability of
the connection part on LCD panel.

e) REMOBEEN\I—VRRTOFEAL. BERENEILHGENHYFETOTIEZETIL,
(P 1BER(THI=ORD)—2—N\—FZFAFES,)
Be careful when using it for long time with fixed pattern display as it may cause afterimage.
(Please use a screen saver etc., in order to avoid an afterimage.)

f) EIROFFEF. RIZICHUW -GN KB Z S TRAITHADEVLWDI-REBRENRLET HEENHYETH.
MERIERZ/ARILDFEIZKDEDTHYEDS 21— LD REICEEEEZ5ELDTIEHYEE A,
When LCD is stopped, residual image may be occurred and disappear gradually.
This is caused by attribute of LCD panel and it does not cause the damage to the LCD module.

g) AERITEALTWALEDIZREICHLTHFEICHRETYT . RRETT. REMHIVIEREYRLIFERIC
TonFETE BRICEMMETISAEEMAHYFET . LRRDLSLIRET CTHERIZESNBIEICIE,
B FTHEMEB TS,
The LED used for this product is very sensitive to the temperature. Luminance decreases rapidly when it is used
for a long time or repeatedly under the environment of the low temperature or the module is being cooled.
Please avoid the continuous or repeating use of it under such an environment.
Please consult our company when it is used under the environment like the above mentioned.

h) BREMEHIIEESN-REREHFEL T CTEO>TLEVEY . F-AEREHENICE =& TH, R B
TOREBIZFRYFERA. BIREREHERNICREED 12— ILEHFL 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.

i) BREMBIATEEHERLTBRLEEAMRITEY (RRELTOMEZRV) . RICERYFERA BITRERE
SFENICHBED 2 —IILEHFEL TS,
Keep LCD module in the range of the specified temperature conditions at all times. Once out of the range,
liquid crystal will lose its characteristics, and it cannot recover.

i) REME. SEERRETHERATSIGEEE. BEHLORELZSRELWLET,
Nature of dew consideration prevention is necessary when LCD is used for long time under high—temperature
and high—humidity.
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12. HfETH2HE Packing form

12-1. BEWEER Packing form figure

2. B &M RERIZRY,
Packing form is shown in Fig 2.

12-2. H—hREZH Carton storage conditions

a) H—hFEH EITEEE Piling number of cartons: Scartons
b) B RULVENE E Package quantity in one carton: 40pcs
c) H—bkH AKX Carton size: 396%343%240mm
d E=E[1h—bk> 40BUEARE] Total mass [One carton filled with 40 modules]: 11kg
e) Hh—FrAREIREE Carton store environment:
M;EE Temperature 0~40°C

@tE*EE Relative humidity 70%LLT
-REREREOTEYELLTEL. TREHZSEICEERENET,
2i5 BE:20~35°C BE70%LT
15 BE:5~15°C BE:70%LLT

*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

Q@ESTBY Direct sunlight
HERCESFAXANEELOLAVNLIIC, BEKENBETRERUVET,

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

@FEFES Atmospheric condition
BERMEHAPERBFNOREDEBRELSHSIGFTTIXRELELTIESLY,

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

OfEZMIEIZxF B BELY  Prevention of dew

fEBRERTA-OBERIIEERKICENT . T /ALY EDLIZRERLET
FrALYFTRIOBREZEBT 5=OIZ. —EAMITIELLIERTEZELY,

"REBEDEMNHLTERERLET,

"BEANILRREZRCTHLIEIETEE MREELEDHELCEET I,

-BERARETULEDRHEEELTIENESSISICEERET,

*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.

G®REHIR Storage period
LFERREEHICTIELRORELL TS,

Within above mentioned conditions, maximum storage period should be one year.
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13. B E B LA RR Marking of product name
13-1. SRJLERTAE Label indication

#3848 Model name
LQO64X3LWO0

62A0C00001 )7 IJLES Serial number

Serial number
& E 4 Product year
4% B Product month
34HTH 34digit HNEIREES Internal control symbol
5#TB 5digit T i5%3—FK Factory code
6 10#TH 6710digit E#E Consecutive numbers

DT ILBEEAR
1HTE  1digit
2HTE  2digit

(5l 20164 — 6)
1,2,3,---9XY,Z

00001~

13-2. G5 R T Packing box Label

WEFIC. OE4 (LQO6AX3LWO1) QHRIB T @FEDa—ILEE ERRLI-SNVEBFLET,
Ffo. N—a—FRFBINICELFET,

The label that displays DModel number ( LQ064X3LWO01) @Lot number @)Quantity of module is stuck
on the packing box. Moreover, the display of bar code also applies to this.

Model No:

(4S) LQO64X3LWO1

Barcode (D)

Lot No. : (1T) 2016. 02. 01 * %
| Barcode (@) |
Quantity : (Q) 40 pcs
| Barcode (®) |
@ Model number ( LQ064X3LWO1)
1—H—RF ® Lot number (DATA)

@ Quantity of module
So—TMFRASNILTY,

RoHSHRFIX IGEDBERICHLTIE, ERIDREEITVET,
3 R.C.(RoHS Compliance) &IXRoHSIERICHEAEL TSI EEFEKRLET,
LEDa—)LIE, 18 B KYRHSIEFITHIGLTEYET .

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.

H£EE:HE
HEERICOVTIEIEEFDSHARPOT FIZTRIORIEEITLET,

Country of origin : China
Country of origin is written to the packing box. (below figure is printed on the side of packing box)
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14. {55814 E E Reliability Test Items

No. HERIEH HEBRRNE
Test item Conditions

1 R T240hNE
High temperature [Leaves the module at Ta=+70° C for 240h
storage test
2 ERRF [EABRE —25°COFERF T240nNE
Low temperature |[Leaves the module at Ta= -25° C for 240h
storage test
3 EaemafE |[/\RILEREERER)EE440C, EEI90~95%RH
High temperature | D B FE SR T T240nEN{E FEE|E=L)
& high humidity | Operates the module at Tp=+40° C: 90"95%RH for 240h
4 =im 2N 1E NRILRE(RTAEE)EE+710°COFESFT240nE 15
High temperature |Operates the module with +70° C at panel surface for 240h
operation test
5 ERENE FEBERE —20°COFHERF T240nEN1E
Low temperature |Operates the module at Ta= -20° C for 240h
operation test
6 BEME +200V,200pF[0Q] & i+ 1[H]
Strength against | 200V, 200pF [0Q2]  One time for each terminal
7 it 181 24 (3F3h =S INEE Max. acceleration :490m.~'s”
) Shock test [,<JL R Pulse width: 11ms
(non- operating) | IE3& 4 A A Half sine wave direction: £X; +Y;+Z
[E%k:1[E.71AM[ Once for each direction
8 REGEEIE) |BREELE Frequency:10~57Hz.~ F#R1E Vibration width:0.076mm
Vibration test :57~500Hz.” I5EE Acceleration:9.8m /s’
(non- operating) |{2E|ME|E Sweep time: 115
SREREFME] Test period : X, Y,Z&- A M 1EFRE(ET 3HR)
1 hour for each direction of X,Y,Z (total 3 hours)
9 | #EHE (GEEE) |[—25°C~+70°C, 50H(4/L [05h] [0.5h]
Thermal shock | —-25° C~ +70° C, 50 cycle [0.5h] [0.5h]
test
[FHEAEIEEREBIZEVT, REAUBEEEHOT. EFERAEXEELGLIEIENIE,
(IZHEAREE SR 15~35°C,/RfE : 45~ 75%, K[ : 86~ 106kpa D IR 15 (JISZ87034EHL)
[Result Evaluation Criteria)
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

Y4

[Notel]
X, Y, ZERADEERETRT o
The directions of X, Y, Z are defined as below:
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Fig.1. Outline Dimensions
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B Z)L(Packing Label)

X2 : aEmER
Fig2: Packing form figure

©Copyright 2016 SHARP Al rights reserved





