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& NOTICE

OFRUEHEIBHDEEEICHIDLIABTLEFNTLET OT, MYKRWIZIEFRICTEERIACEHIC,
AEFEONBEHACENTRAEALGVSSBELBRLEITET,

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.

OFXRLEHEZITHBE SN TV AICAMIIE., BURSZFE--RROGICABGIZHRAT H5-HODELEDTHY.
AEMERICEOTIERAAE. TOMERDERITH T HRIAF-IRBEDFHEEZITOLOTEIHYFE A,
Fro. B BMREFERALLILICEY FEEBLIEMAEZICOMNDIBENRELIZBE . BEE—V1ZDES
BULEHA,

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.

OFREGOIHEAICAL T AREICRE SN -FAFHERVUTOEESEEZESTRVET . KMEKE
EHOERAEHEHINIUTOIFESESEEFRL-AESOFEREZICERTHEZICEAL T, Butid—t)
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&HGT, — MEERAEFHBICEASNDILZAMICHE -RESN-LDTY,

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

OFRE ML EEHBORLEE (RITH., BE, BHELL) ., EE5HK. TR OBRMEMNEE. 75— LEE.
BRETERBLEDOHREFICHERTIEHEE. BUILGHRABIUORIGRIEZERL., EHEE-TE2HERERK
ICTHRTDELIICEELELET,

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.

OAXRHGRIE. MEFEHEER. BRAEHKSE. RTNOHIHESR. EaEFICHIDLIERKSFLTEDEHTHL
EEt-REMIDEBELESNIARADFEAFERLTEYERADT, ThoDAREICIEERICELELNTTISL.
SHARP'’s devices shall not be used for equipment that requires extremely high level of reliability, such as:
*Aerospace equipment *Military and space applications

*Nuclear power control equipment *Medical equipment for life support
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OARHMBICTENTHAIHRTIARUNTIERASNDEE. BAICEAREROFTITERBETET LS
BREAVLHLET,

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— /LIERoHSHER2011/65/EUIZERL THEYET , F/=. RoOHSIERYWE R MIEIL/S T DERKE
EREHYERA,

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

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

OFHAD L. MH. REFZFOEFEITISEICIE. FAEREITIIDNET D,

When the specification,material, manufacturing method of this product is changed,advance notification is necessary.

OFXRHMBRICTOESTHALG AL HYFELL, FRICEHRFEEOF CTERIEEZFET IOBELELET,
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. B FAEEE Applicable TFT-LCD module

AEHEL, hS5—TFT—LCDEP 21 —/LLQO64X3LWO2ITERALET .
This specification applies to the color TFT-LCD module LQ064X3LWO02.

2. BBESEIUHEE Overview

ARED2—IIF. TEILITFAR-DAVERNS D ZAA[TFT: Thin Film Transistor]& ALN=H5—R KA HE%E
FOTA7 M) I RBBERBETARTLAED 2—ILTT , H5—TFT-LCD/AR )L, K54 /3—IC,
arvkA—)LERE, EBREBRUV/N\YIIM b1y EFICLYBRESh, 18— X(ZLVDS

(Low Voltage Differential Signaling)Z{EFAL. +3.3VERER. /\vISM HBREM®IET HLITKY,
1024 xRGB X 768N /3R JLLIZH1, 6775 BORER . XFORTINEAEETT,

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. #EMRY1E#HR Mechanical Specifications

E B T % Bify
Items Specifications Unit
;'—'E. AR 16.224 (6.4”) om
isplay size
7~ — A
GRS 129.792 (H) X 97.344(V) mm
Active area
Rk # B 1024 (H) x 768 (V) el
Pixel format (1pixel=R+G+B dot) pixe
T AR 4:3

Aspect ratio
BXxEYF

; , 0.12675(H) X 0.12675(V) mm
Pixel pitch
B % B 5 R, G, BANSAT
Pixel configuration R,G,B stripe
XRRE—F /=xI=T3vY
Display mode Normally black
AR 153.4(W) x 122.0(H) x 9.9(D) mm
Unit outline dimensions
HE 220
Mass g
FENE

Surface treatment Anti—glare and hard—coating 3H

NIEFEREPRC  Protrusions are not included.




4 ANHFRIMBLUBERE Input Signal Assignment

4-1. TFTR /AR JLEEENER TFT-LCD panel driving

CN1

{494 Using connector :
W& 44 Corresponding connector : DF14-20S-1.25H(HIROSE)

DF14A-20P-1.25H(HIROSE)

EHLVDSL 2 —/\ Using LVDS receiver :
a2 hA—)LICHE R4/ 7 (THCE63LVDF84B (A TL YV A=Y R &) R E AL &
Building into cotroll IC(THC63LVDF84B (Thine electronics) or Compatible product)
#EELVDSkS 2 X2 w4 Corresponding LVDS transmitter :
THC63LVDM83R(HF A TLUrO=- X&) DSI0CIBSA(TIEN X [F RIF LM
THC63LVDMB83R(Thine electronics) DS90C385A(TI) or Compatible product
TF—ATYE VT IFIEIDAT+— b ERYET,
Data Mapping is JEIDA format.
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mF| S HaE LS
+3.3VE]R
1 Vee +3.3V Power supply
+3.3VER
2 VGG +3.3V Power supply
3 GND GND
4 GND GND
~ LVDSDCHOL ¥ —/\EH(-)
5 | RxINO LVDS receiver signal CHO (-) LVDS
LVDSMDCHOL > —/\EB(+)
6 RxINO+ LVDS receiver signal CHO (+) LVDS
7 GND GND
_ LVDSDCHIL > —/\MEH(-)
8 RxIN1 LVDS receiver signal CH1 (-) LVDS
LVDSDCHIL Y —/\MEE(+)
9 RxIN1+ LVDS receiver signal CH1 (+) LVDS
10 GND GND
_ LVDSDCH2L ¥ —/\MEH(-)
11 RxIN2 LVDS receiver signal CH2 (-) LVDS
LVDSMDCH2L ¥ —/\ES(+)
12 RxIN2+ LVDS receiver signal CH2 (+) LVDS
13 GND GND
y LVDSDCKL L —/\EH(-)
14 CKIN LVDS receiver signal CK (-) LVDS
LVDSDCKL > —/\EB(+)
15 CKIN+ LVDS receiver signal CK (+) LVDS
16 GND GND
_ LVDSDCHIL ¥ —/\EF(-)
17 RxIN3 LVDS receiver signal CH3 (-) LVDS
LVDSDCH3L Y —/\EE(+)
18 RxIN3+ LVDS receiver signal CH3 (+) LVDS
19 Reserve No Connetion
20 Reserve No Connetion




LD-2021406A- 6

4-2. LVDSAUB—7TA4ADTOY%~E LVDS interface block diagram

(Computer Side)

(TFT-LCD side)

Controll
ontroller o THC63LVDM83R NG Control IC
G2, R7-R2
7 1RO S _/> RxINO- _
B3,82,G7-G3 7 Too-6 - RxINT+ A 5
_ - _ =
B1,BO,G1,GI8,7F(1?I3 ey = = Rt > S ©
[Note1] TG4 é RxINZ:: (7) oy
< —/? RxIN2- L — 0 2
[Note1] — %9 RxING+ a =
ENAB TCE = EF/"> RxIN3- L >
CK IN+
CLK CLKIN LPLI 1“% CK IN- —{ P11 |
«— 1 CYCLE >
/ \ /
CK IN-/+
\ / \
RxINO-/+ X R3 X Rz 62X R7X_ReX R5X RaX R3X R2 X G2 X
RxIN1-/+ X 64 X a3 X B3X B2X 67X a6 X G5 X a4 X 63 XB3 X
R7/G7/B71: & EE Y
RxIN2—/+ X B85 X B4 X Enas meeiX e XX_B7X_B6 X _B5 X B4 XENaBX (MSB)
R0/G0/BO: B TFzE vk
RxIN3—/+ X rR1X ROX XX B1X BoX Gi1X GoX R1X ROX X (LSB)
[Notel] /NA-AUE—FURATHALGENTIEZEL,

Do not use at high—impedance.

4-2. 1\vS5 A FEEE)ER Backlight section
CN2 {494 Using connectors
WEHIORYIA  Corresponding connectors

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

%49 %No In ¥ ek RRE
Connector No. Pin No. Symbol function
NYISANAEBRAD
1 vDD Power supply for backlight
NYISANAEBRAD
2 VDD Power supply for backlight
NYYSANERRT SR
CN2 3 GND Ground for backlight
4 GND NISANERAT SR
Ground for backlight
5 BL EN /39954 ~ON/OFF HI#EE A hifF
- ON/OFF control signal for backlight
6 PWM INVISAMEERERPWMIES A hinF
PWM signal for backlight dimming




5. ¥ KEH Absolute Maximum Ratings
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(Panel surface)

RE w5 | &h VN A B B
Parameter Symbol Condition Unit Remark
EIREE VGC Ta=25°C 0 +4.0 \%

Supply voltage VDD Ta=25°C 0 +15.0 Y
VI Ta=25°C -0.3 Vce \% [Note 1]
=]
ANEE VI2 Ta=25°C -0.3 VDD \% [Note 2]
Input voltage =
VI3 Ta=25C -0.3 +15.0 \% [Note 3]
Storage te:perature Tstg — —25 +70 C
+70(/ SRR L
R . 3 ~20 (EE) % iéigﬁ oo |MNote 4561
Operating temperature opp (Ambient) |

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

[Note 2] BL-EN
[Note 3] PWM

[Note 4]

TEEE95%RH Max.(Ta<+40°CD &)
BREEKEE+3CLLT, (Ta>+40°CDEF)

BL. TSR,

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]

AEBERE TIEIBEDAHRIE, AV AL, WERHE ., TDMDRTAELIE+25CTD
REEEEGYET

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]

EC1—ILOLDERZHMAIBEL TEAEREMZ B ESITL TS,

Take care not to overrun ratings above.




6. ESHYFE Electrical Characteristics
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6-1. TFT;&&/\RJLERENER TFT-LCD panel driving T,=+25°C
] mE| &F | B | BE BA | B "E
Parameter symbol | Condition Min. Typ. Max. Unit Remark
SREIE v 3.0 33 36 v [Note1)
Supply voltage ce ’ ’ ’
HEER _ _ [Note2]
Current dissipation loc | Veo=3.3V 230 360 mA [Note4]
LVDSAHEE
Input voltage for LVDS receiver VL 0 - 2.4 \
R w7 ILE —
Perm?:s?vje\ ?:pi:rip)pﬁigtage VRP - - 1 00 mVP‘P VCC_3'3V
EBAAN Hieh | V - - Vo +100 \Y; Vg =+1.2V
ZUysakgE | o o " o
Differential input
threshold voltage Low | Vq_ Ven =100 - — mV [Note3)
RIRIER R _ 100 - o | EBE=E
Terminal resistor T Differential input
[Notel] Oms< t1  =10ms
0.9 Veg 0.9 Vg, Oms< t2 =250ms
v 0.1 Vgg ; } 0.1 VCT_/ Oms< t3 100ms
* t] O\ 400ms= t4
Data 4 200ms=< t5
ON <
Backlight 't T o Oms= 16
(LE FF 6 FF
REFEEFMT Vec—dip conditions
1) 25V=VcchDhF Vee
Td=10ms
2) Vec<2.5VDRE
BEEERETEREIANBE 7R >
ST BLDELET. B
Vce dip conditions should o) ”
also follow the Vcc turn—on/off conditions «N
td

[Note2]
ZEE AR BRET
Typical situation: 16 level gray—bar pattern.

RGB RG
GSZZ4GS§40

RGBRGB RG§
GSO GS16GS 2.
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[Note3]
VCM : LVDSFSA/\DIEVE—FEE
VCM : LVDS common mode voltage

[Note4]

ERBENHAEEIYNSVGE X RBHBADI—FENFKEL IR, B ERAOEL—NUNT .
RIE-RKERITAREMENBEINET . TOBRIEEYMUICTEER - BEEXEINGIT HREMBEZERITT
BEFITHRBBOELET,

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

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

Then, please make the protect function in set side to control excess voltage and excess current.
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6-3. /\vHSAFERENER Backlight driving Section

Ta=+25°C
"HA e . By S
Parameter Symbol L i Typ. TS Unit Remark
RREBIE VDD 10.8 12.0 13.2 vV | [Notel]
Supply voltage
-1 == 32
/|
ERER B
Current dissipation Ioo 310 400 mA [Note2]
HBEANIVTILER
Permissive input ripple voltage VRP_BL B B 200 mVp-p
AHHEE
High voltage VIH_BLEN 2.1 - VoD \% [Note1]
Note3
iUJLOEE VIL BLEN 0.0 - 0.4 \% [Note3]
ow voltage
BLEN ARV—UBER
(High) [IH_BLEN - - 1.5 mA BL_EN=VDD
Leak current(High)
ARV—UBER
(Low) IILBLEN - - 1.0 UA BL_EN=0V
Leak current(Low)
AHHEE
High voltage ViH WM 21 N y° v [Note1]
Note4
AILOBE |y oy 00 - 04 y | [oted]
ow voltage
PWM ANU—oER
(High) IIH_PWM - - 0.4 mA PWM=3.6V
Leak current(High)
ARV—UBER
(Low) IiL_pwMm - - 2.0 uA PWM=0V
Leak current(Low)
=] i #
PWMIE &3 FowM 200 - 1000 Hz
PWM frequency [Note5)
— — ote
PWMFa—F4—t | o 10 - 100 %
PWM duty ratio
n L _ 70,000 _ h [Note6]
Life time (Module) [Reference]

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

0.9 VDD 0.9 VD 20us = t7 = 200ms
t8
VDD 0.1 VDD. 0.1 VD
#H t9 Oms = ts
t7 110 Oms = to
BL-EN 200ms= t10
t11 PWM signal t12
¢ L Oms = t11
PWM
Oms = ti2
_ ON
Backlight OFF OFF

¥ BL-EN#fiFIZDWL\TlL. VDDERE®D A A1,
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)
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0.9 VDD
01V2D/ (VPP 20us = © = 200ms
0.1 VDD :
VDD=BL- t11 % ‘E.,\ZOOFHS = tio
‘;’ > PWM signal - t10 ] 100ms = t11
PWM
Oms = t12

ON ON
Backlight OFF OFF OFF
e — /

#3(200)ms(PWMA /185, VDD=BL-EN~B/L &S kT £ TOHEFRI)

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

[Note3]
BRAHFBL-EN(10kQ DT LA AR AER SN TLVET ), High:ON, Low: OFF
BL_EN is connected by the pull-down resistor of about 10k .

[Note4]
BRHFPWM(10kQ DT LA IR A RSN TOES ), High: ON, Low : OFF
PWM is connected by the pull-down resistor of about 10k Q.

BL- PWM

10k Q 10k Q

GND GND

[Note5]) t13
PWM fPWM =1/t14, DPWM=t13/t14 PWM
TA—TA—HITR/IMEE. T1—T4—H100%5TRAIEE | ’
Tai—T4—HIGCTEEATZE (BL. t13210us THHIL) <
AREP B DE, boOETENRRREDETERBEABYET ., 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. FA100%C TEHE s ATU B, #EEE A RN HAE D 50%I 278> =B o
Luminance becomes 50% of an initial value. (Ta=25°C, PWM=100%)

[Note7]

PWM{E5%10ms LI EOFF 3731553, PWM BIRAKIZBEREAYET DT,

BL-EN {§ 5 &)y LTIEELY,

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
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7. ANEBDRAZ2 T ¥ Timing Characteristics of Input Signals
7-1. 84225 41 Timing characteristics

HH iis | &= 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
FEEEH - 806 - line
Vertical period ™ 16.7 e [Note1]
R EE T i} - ,
Vertical display period Tvd 768 line

[Note1] ENABIES D TVHIRIARLGHE. TVIAFEDRTAMDIETERBARIENHYFT

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

TH

A
A 4

THd

A
A 4

ENAB \ \\ / N

owr K2z X C XX XX

(R,G,B)

N

Te

A
\ 4

ENAB _|_| J |_| |_| = 1 |_| Z |_|_\\|_|

TV <«

599 8

In nle

Y

A
A 4
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8. ANESLETERBLLUEEOBERT

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

T—41E5 Data signal
glfigjg 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 - ofojofojofojojojojofojofojojojojofojofojofjojojo
Blue - ofojofojofojojojojofojofojofojoqtftj1ftr]t1f1]1f1
5 Green - ofojofojofojojoftyt1fryt1fry1rj1y1rgofojofojofojojo
E :E Cyan - ofojofojofojojojry1rfryrfrprfryprgprfrjp1rfpryp1rfry1f1
| 'g Red - 1{1y1{1|1j1f1rj1jJ0jofojofojojofojofojofojofojojo
@ Magenta - 111|111 ftrj1go0jo0fojojojojofogptftr|t1f{1t1]1f1]1
Yellow - i1yttt yp1yp1}p1p1gpt1yp1yp1]p1]1yp1y317140]0]0j]0j]0]0]0]0
White - LI L L L L T e T T I O O
Black Gsojofo|o|jofofO|JO|jOjJO|O|O|OfO|JOJO|OJO|O]|JO|OfOJO]O]O
5 1 GSt|J1|(ofofojojojo|OjOofOfO|jOjJOJO|JO|OjJOfO|jO]jJO)JO]|Of|O]fO
2 Darker | GS2 JOf1|O]JO|OfO|JO]JOJO|(O|JOJOfOfO|JOjOJO|OJO|OfO|O]JO]O
E E, 1 ! l l l
g (;E ! ! ! ! !
o Brighter |GS253} 1 |Oo |1 |1 |f1|1]1]1}J0o]O|lOfOfO|O]JO]JO}JO|JOfOfO|O]|]O]O]|O
© ! Gs254 0|t f(t1|1]J1|t1f1]1JofofojOojOfOfO|OJOfOfO|O]jJOfO|O]|O
Red |GS255) 1|1 |t1(|ft1]|]1]1|1f1]Jojofofo|jOojOfOfOjOjOfOfO|O]jOfOfO
Black Gsojofo|ojofofo|JO|jOjJO|O|O|]OfO|JOJO|OJO|O]|JO|OfO]JO]O]O
S 1 GSt JofofofojOojOojO|O}Jt1|fOfO|JOJO|JO|JO|OJOfO|jO]jJO]JO]|Of|O]fO
(g Darker | GS2 JO|(O|O]JO|OfO|JO]JOJOf1]|]OjJOfOflO|JOjOJO|O|JO|OfO|O]JO]O
e e
am © ! l l l )
% 3 | ! ! ! !
> | Brighter |GS253J0|0|OfO|O|OfOfOfJt1|Of1]1|1|f1]1]1]jojO|jOfO|jO|OfO]O
S ! GS254y0|(o0fo0|O0jOfOfO|JOfJOft1 {11111 ]1]JOofOflO|]O]jJOfO|O]|O
Green |GS255)0(0O|O|OfOfO|O]JO1 |1 |1]1f1|]1)1]1]0|0O|]O|OfO|O]JO]O
Black Gsojofo|o|jofofO|JO|jOjJO|O|O|OfO|JOJO|OJO|O]JO|OfO]JO]O]O
A 1 GSt JofofofojOojojO|O}JOfOfO|OJOJO|JO|O}Jt1|[O|jO]jJO]JO]|Of|O]fO
U_g Darker | GS2 JOf(O|O|JO|OfO|O]JOJOfO|JOjOfO|lO|JO]jOJO|[1]O|OfO|O]O]O
mo | v ! ! I
ﬁ: B ! ! ! !
E Brighter |GS253J 0| O0|O|OfO|OjO]JOjoOo|joOfOfOfOjOjojoO}t1|Oftf1]1]1]1]1
© ! GS254y0|(o0f(o0|JoO0jOofOfO|JOjJOfOfO|JOjOfOfO|OfJOft |11 ]1f1|1]1
Blue |GS255)0|(0|0|OfO|O|O]jOjJO|O|O]jOfOfO|OjOqQt |11 ]1f1]1)1]1
0 :LowlLNJLEIE Low level voltage 1 :HighL RN JLEEE High level voltage

BERTHADT—HESSEYFAAIZT, BE256AZRTL. FEtUEVFOT—20MA#EHEIC
&Y16,777,216 B DRRHMATEETT

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, Voo==43.3V

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

Viewing | Horizontal 63,69 CR>10 0 80 Deg. [Note1 4]
angle e 66 70 80 = Deg. orel
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° 0.250 0.300 0.350

Chromaticity of White y - 0.265 0.315 0.365 [Note4]

= ote

Luminance of white cd/m

X IN\VITARERRITERGBOMRICAELET , £FAFNEFHRIE L, TROBIEAREE
AVWTHEEHDWMNICNERFHIREICTITVWES A T2 —Tr—LL100%,
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.

=28 Sensor (EZ-CONTRAST)
-1+ ]
BEEAHR Panel center(8=0° )
=

TFT—LCDEYa—IJL
TFT-LCD module

Xo—1 RAHEAES X

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

Field=1°

BEEmA R Panel center(6=0° )

TFT—LCDEYa—IL
\ TFT-LCD module
M9 —2 JEE B/ ISEEREREA L
(BEEE . BM—5A/7,  BE/AE/AVFS AL BM—5A, SR—3{EA)

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

Definition of viewing angle range:

Yf;ﬁ'ﬁ Normal line

6HFT7IA)
[Note 2] 6 o’ clock direction

aAVRSRAMEDEE
Definition of contrast ratio:

RAIZTERLET

The contrast ratio is defined as the following.
OV S RREE[CR] HaFRROBEEFRIZEE Luminance with all pixels white

Contrast (CR) = EARTOEEHRERIEE Luminance with all pixels black
[Note 3]
LEREDERE

Definition of response time

THRICRTRICARVBRELLESESEAAL. TOBOZARE NOBEELICTTERLET .
The response time is defined as the following figure and shall be measured by switching the input signal for
“black” and “white”.

BIRAE RN 2 =7

Ra > [€ > [€
H ;%l. 100%
ey e 90%
R E
B

10%

0%

—> f— —> j—
4 T4
iS5

[Note 4]
BEEOHRRIFCAELET,

This shall be measured at center of the screen.

10. XML Display Qualities
FlFEH T REREEEEZSRBL TS,
Please refer to the Outgoing Inspection Standard.



10.
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EDa—)LOREYFKLY Handling Instruction

[(EC2—ILERVEEWICET S EEEREEEN]

[Handling Precautions]

a)

b)

c)

d)

e)

f)

g)

h)

i)

k)

EC2—ILOBRYFEDETEZRYERDDBVBEICTToOTTEN, FICEBEHOERYAEDS 1 —ILICHE
THENEEIERMN S I— L THET A BEEAHYET,

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

=D EANIARGZIHERT BEF DT ES 12— ILIZANT EERDIEEEFZOFFIZLTHDS
T-oTTFELY,

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

=TI OREHELFICITED 2—)LAIOEREERAOIRIZEIZRLS DA MHSANESITEELTTIL,
IS OEMT R LGS AREEAHYET,

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.

NPV KREDRAERIFIEDEZLVD T, BNELDPHFZLDTEZYLLGNESIYFNIZE+73FELT
Ta&EL,

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

RARLEDOTIUT, HERRIESNIAF LT THLFEON2TO—TRERIELTTEL,

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

KEENRBEHMBETIEEROVIDERRICEYET DT, 3<IZ, FRERHIVIEZLMNFETHRER>T
TaLY,

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

CMOS LSIZEALTHWETOT, MYBRWKOHESRICTHEEL. AMET—RGEDEREELTTELY,
ZTOM. BEEFEHMICHTHIRBETETFLTTIL,

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.

EV1—NICEEREFFERALTEYET DT, RYRWDIZFICIET Y OEICT+H2FELTTF S,

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

ASRAWHBERBREERALTEYET DT EELEYEWVNLDICHTY  RULMEREMZ SHE, TL,
A7 RREERORREICEYES DT MYEWNICETEBLTTEL,

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

INRILRREBEASRADRERLICKUVDMEE LG >TOWET A AL — U EICMNIET LN ETEHIEAHBYET,
B EF TSRV KSICHRERELTZSLY,

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.

INRILRREPOBIELIIGE . ARILADBR@EDNRNEIBNAHYET  LLIR>TESAICASHEF
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.

BB &R S R U/ — BRI N TLZE 0, B A R T S TEE N HYFET,

Fr . BEPA—LEROERRENN— (BT OTICXEBHSNEESNTEBYET DT,
HERREDN—(CBASREOTIZELY,

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).



m)

n)

o)

a)

LD-2021406A~ 17
ES B AGERDVENMRICRERSOSGVELIICERBLLET .

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

EDa—IILOBEEICOVTIE, A BEBRKRICEYRHNEZTIHEENHYVET . Th TN O BIaikRHIIZ
RE->THEEZEL,

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

KED21—)IZIE RIFARLDOEHLERICHRESSR— MM TEYET . RESIR—IERIBET DB,
HRDBRYUERERNIC. BESITEELEASPD oY ERIBECIZELY,

GEREMH

T—RNUREEFED L RBEEEET D,

BREIJOTOREF BB CHTELNL—FERET 2L LT TRIBET D,

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.

* After connecting a earth band, work detached is performed.

*Blow off 'dust’ on the polarizer by using an BUROA where electricity was removed

FEFR—FRIBRIIFEARREANSSR—LFERBYF FTHENTTEN ARV EREARLRDRESSIR—IEF
BUBYRMTTRARE T HL. BARKELEEL., DRONEBEFESTELLAREEDLHYET,

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.

LCD/NARIUICHEREN D TLY I RABRTYTIXB R - BiiRL AT V=0 RFTORYFELO, EDV21—ILD
BYUFRWEFZECREFLENESIZTEELZIL,

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.

[tyhEREt LD EREL]

[Set-Design Precautions)

a)

b)

c)

d)

e)

f)

g)

HIEQRREGYEST DT RLTED2—ILERRLIELNTTSEL,

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

ED2 NIV R RDLTEDRA L RADIHBIENESISLTTFSELY,

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

EDa—VEY R ITHEBIZEMICHE/ A RIS T EHREID A 7T—RAERESEDHLET

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

ERADOTRY M FIERLSE=0.294+0.02N-m(3.0+0.2kef-cm)&EYFTH, EHICLDHERE+HIC
ToTTFELY,

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.

EVa—LE@EICE, BRERIHYET DT, FREHEAIL TERICRARL DI HSEORIZL TS,
AL ZDIMH 5 EE R R BIET S RANHYVES,

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.

EVALRAICER—EQEANINDERTLI . RETFRLBEDRRALEGYFETDTED2—ILEEE
[EBT BDRIGEEEICIELAENLTEESLY,

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.

NRLRAICREREEZ DT AGE I T SRR EEEZSILIEEIZTOENLIEELTTIL,
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) BRED2—ILABICHEMAONEDELNADLERFRBMIAAEBL. BEFLLLICLTIHARETHIEAHYET,
EREET . AAFEOERARVBHIXRIE S T77 ERAKICE. ZORADICHLE DI LI(ILEE
WU IT2EDREESENVELET, £z, ED1—ILIXBHKAN—LZETREL, L KABHITALEL
BEtEBRELLET,

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
Please protect a module by waterproof cover and make it the design the salinity water doesn't enter easily.

i) EDaA—IICEFANEEEEENELHELNESIC, REEEEEL - REE RETEHSELLET,
Please design part arrangement to consider the heat dissipation not to change the local temperature
for module.

J) AEBREBICHEESN TS RKREREIE. Z\ﬂ'—ro’cﬁ—‘c‘%\o NEBATHERALGES . a0 BE-RIED
HEDOSIEDBNDHYET, AFREECANESEY. ERBRONTVFELZED L EXITKERE
HBAGOEDITEREIL TS,

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) HERBEEGEHBNICTHEARALTTIN, COHBETEAIGE . ARARERATH>THLEMEIXRIISNE
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—IABREAZDAHESONM., PRI OVWTIE AMEHEDOER-EEEEDL—7 U RIZH-T
AL TSV HEENDOFHTAALIIGE . MEOCRRGIEELLAEEENHYFET,
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on—off
input signal after power on of LCD module.
When inputting by the condition of the recommendation outside, there is a possibility
which becomes a breakdown and indication degradation.

m) EYrDERAFHICEDLE T, EV1—LHEROEBRERREZEZ SRS,

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

n) BEDa—ILHOFREERFNEDHRICHEESZLOKSICEREERFCBLTEIR LI —ILExERE
BFELLET,
Take enough shielding countermeasure not to interfere to peripheral electronic device by unnecessary radiation
from the module.

[CEAICEYTAEIRFHEESREN]
[Operation Precautions]

a) BENARIVICIE KBEEFOEFHE B THEVNKISFERAIZEN, CORGRET CCHEAICRLEE .
BERT—FEHRITDETREIZEN BRI/ ARIVITENELBRENET L/ARILFED S LIZEAY,
RRNMUNMETITEENHYVETS,

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

When strong light was applied to a panel, degradation of the panel special quality occurs,

and there is a case that the display Quality falls..

b) EVa—ILOBMYKNRUHEIZADHEARAAITEELT, BIEEFILETEHA RAFETH (S02, H287%:E)
TORHZ EFHJM% CERLCNODERERET HRE. BH. BEH. BIEEOMBELCDED 1 —LD
FETHEALIGEE. BR. 28 XRFRUDOSL. BEREFDOREL LS A RE -CHEAZEITTTSL,
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.



c)

d)

e)

f)

g)

h)

i)
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EYMAIIZERAL TV AHMHCBEM BN T IRF BB (FIURELSED . S EEH
(BR7NA—ILRRUAFDLR) . FLAFEE(TVILEY) FIZEY . BIRADER - FEEMICHHHET .
RHAIRDEBICLLIRROBRENEZTDHEENHYET . EHOFERAMHLOBESHLHERTI0,

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.

/OO0 LYT LIFERATRZFKELLCD NRILOEGIBOEEEICEEE5Z 5126 HRLKRLTIZELY,
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.

REBEOEE/ - R RTOERT. BEEENECHIGENHYETOTITETIL,
(BRAGEB(TD1=ORY ) ——N\—ETHFH LS, )

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.)

EIROFFBF. RIZITHOV BN BB E>TRAITER DLV S ERER AN RETIHEAHYET A,
KEKTHERNARILOHEICEDI LD THYED 2—ILOREICEEEEZ 51O TIEHYVEE 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.

AERIFEALTWALEDIZREICHLTEREICHRTYT . RRRET T, REMHDIVIERYRLIFERIC
HoNFETE BBICEFMMNMETIHAEEEIHYET , LEDISHRET CHERICELNHBRICIE,
B F CHEIMEBI 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 high temperature or the module is being hotted.
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.

BREMHIIIEESIN-RERESELUT CTEO>TLEVET . F-RERESEENICE =& TH, BEMAE
TOREBIZFRYFER A BICREREHERNICREED 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.

BRMBIIREREFETEALEEAMEICLHY (RRELTOMEZERN) | TITFXRYER A BICRERE
SFENICEBED 2 —ILEHFELTESIY,

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.

EiFHE. B RS R RETHERTIESIE. #HEHLOREZSEVLLLET,
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—rBRE S Carton storage conditions

a)
b)
c)
d)
e)

H—biEH EIFEEE Piling number of cartons: 5cartons

I KUNERE $L Package quantity in one carton: 40pcs

H—bkH AKX Carton size: 396%343%240mm

WEE[1h—F> 408 1INHE] Total mass [One carton filled with 40 modules]: 11kg
Hh—FrAREIREE Carton store environment:

M;BE Temperature 0~40°C

@tE*EE Relative humidity 70%LLT
RETERBEOFEMHELLTE. TREEHEEZSEICEEBENET,

215 BE.20~35C BE:70%LLT
X5 BE:5~15°C EE70%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
HERCESFAXANEEESLAVNLIIC, BEKENBETREBVET,

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

@FEFESR Atmospheric condition
[BRMEATAPCERAFNOREDERELH DG TIXERELELTIZSLY,

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

OFEEMIEIZX T HFBEELY  Prevention of dew
EBRTETA-OAERIIEERKICENT . T /ALY EDLEIZRERLET .
Fr/ALYbTRIDERE BT B=HIZ. —EARICIELLIEAR TS,
"REBEDORMNSHMLTRERLET,
BEERNTBERZRCTALITRTAET MREELEDHREZCEETIL,
-BARETULORBGEEEENBESLSICEERLET,

*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.

®FREHIR Storage period
LEREEFHICTIFELRHOREELL 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

#FEH Model name
LQO64X3LWO0
81A0C00001 )7 IJLES Serial number

YT ILESHNAE  Serial number

1HTE 1digit & E 4 Product year (5l 20164 — 6)
2HTB  2digit 4 B Product month 1,23,-=+-9XY.Z
34HTH 34digit HNEIREES Internal control symbol

5#TB 5digit T i5%3—FK Factory code

6 10#TH 6710digit E#E Consecutive numbers 00001~

13-2. G5 R T Packing box Label
AEEEIC, DEILZ (LQ064X3LW02) QHAFAT BT @FEDa—ILEE ZRRLIESANILEREFLET,
Ff=. N—O—FRFRLINIZELFET,

The label that displays DModel number ( LQ064X3LW02) @Lot number @Quantity of module is stuck

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

Model No: (43) LQ064X3LW02

| Barcode (D) |

Lot No. : (1T) 2016. 02. 01 * %
| Barcode (®) |

Quantity : (Q) 40 pcs

| Barcode (®) |

(D Model number ( LQO64X3LW02)
1—H—R% - @ Lot number (DATA)
@ Quantity of module
—TYRASNLTY,

RoHSHR X S FEDBEFRICH L TIL. ARDREFITLET,
% R.C.(RoHS Compliance) &[ERoHSIEFICEE L TLNAILEEKRLET,
LED1—)LIF 1B B KYRHSHEEFIZHIGLTEYET .
A right picture is written to the packing box of module for the RoHS restriction.
3 R.C.(RoHS Compliance) means these parts have corresponded with the RoHS directive.
This module corresponds from the first sample to RoHS Directive.

HEE:FE
HEEIZOVTIZEEHFDOSHARPOI FIZTRIORTLEZTVET,

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. {ER814IE B Reliability Test Items
No. SAERIEH HERNA
Test item Conditions
1 EalErE FEBREE +70°CHOBRR P C240hNE

High temperature
storage test

Leaves the module at Ta=+70° C for 240h

2 ERR7F [EBRE —25°COFEKF T240nRE
Low temperature |Leaves the module at Ta= —25° G for 240h
storage test
3 EaeesfE |/\RILEREEREER)EEA40C, EEI0~95%RH
High temperature | D RFE S T240hENE EER/EI L)
& high humidity | Operates the module at Tp=+40° C at panel surface; 90 95%RH for
operation test |240h (No condensation)
4 =mEnfE NRILRE(RTAEE)EE+710°COFEGFT240nE1E
High temperature |Operates the module with +70° C at panel surface for 240h
operation test
5 EREIME BFEEE —20°COFHS T T240hENE
Low temperature |Operates the module at Ta= -20° C for 240h
operation test
6 BEME +200V,200pF[0Q] £imF1[E
Strength against [£200V, 200pF [0R2]  One time for each terminal
ESD
7 &M (GEE) |2 E=MiEE Max. acceleration:490m, s’
E)Shock test [,%)LR Pulse width:11ms
(non- operating) | IE3% 4 A Half sine wave direction: £X; +Y: +Z
[B1%%:1[8].7145M Once for each direction
8 REGEEIE) |BREEE Frequency:10~57Hz.” F#&1IE Vibration width:0.076mm
Vibration test :57~500Hz.~ MNEEE Acceleration:9.8m, s’
(non— operating) [125|MEIA Sweep time: 11453
SRERBEMS Test period : X, Y,Z%& A A 1 BERE(EH3HR)
1 hour for each direction of X,Y,Z (total 3 hours)
9 | BEE (GEEE) |[—25°C~+70°C, 50H(14/L [05h] [0.5h]
Thermal shock | —25° C~ +70° C, 50 cycle [0.5h] [0.5h]
test

€ EE AR G T T E-F 1 L S Y AR

COREEIRRE R E

:15~35°C JRFE : 45~ 75%, /T : 86~ 106kpaD ER1E (JISZ87034E 1)

[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:836~ 106kpa

[Note1])
X, Y, ZARDEEETT .

The directions of X, Y, Z are defined as below:
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Fig.1. Outline Dimensions
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A5~ JL(Packing Label)

X2 : SERER
Fig2: Packing form figure
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