PREPARED BY : DATE

FILE No. LD-24Y0TA
SHARW FILE N:.

APPROVED BY : DATE ISSUE : 06-Dec—12
DISPLAY DEVICE BUSINESS GROUP PAGE :  28pages
SHARP CORPORATION APPLICABLE GROUP

SPEGIFIGATION DISPLAY DEVICE BUSINESS GROUP

DEVICE SPECIFICATION FOR
TFT-LCD Module

MODEL No.

LQ064V3DGO6

These parts are complied with the RoHS directive.

[1 CUSTOMER'S APPROVAL % , tz
BY BY /Q Ovwr

J.Kawar{ighi

DEVELOPMENT DEPARTMENT 1
DISPLAY DEVICE DIVISION IT
DISPLAY DEVICE GROUP
SHARP CORPORATION




RECORDS OF REVISION

LQ064V3DGO06
REVI
SPEC No. DATE SED SUMMARY NOTE
No | PAGE
LD-24Y0QT7A 2012/12/6 First edition




LD-24Y07A- 1

S¥E NOTICE

OFXEHREFIEHOEFIEIIHIDIANBTELEENTOETOT., YR FTESIZTERIACEHKIZ,
AEHREORNETEFHEMACETERELEVESIBFHAVBELEIFET,

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.

OFREHESIIBRSNTLALAFIE, BN REFE ARG AAZERATH-HODLOTHY.
EERMAFCE>TIEMMBE. TOMBEROREIIHT ARAEIIREEOHFELITOLOTEHYELE A,
F BHESEFFERALEIEICEY FEEFBETIEMBEFIIOOOAIMENREL-GE . BHEE—UEDEE
BULFEFA.

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.

ORAFTHALLIIEE S EDH . HIHRIE. . #MH . B, ZOMOABTITWLTEMIELT
ZEILGENHYFET . REGOERAAICIIBHOAHRETHRICTHREWNEEFTTIOEBENELET,
SHARP reserves the right to make changes in the specifications, characteristics, data, materials, structures and
other contents described herein at any time without notice in order to improve design or reliability. Contact
SHARP in order to obtain the latest specification sheets before using any SHARP's device. Manufacturing
locations are also subject to change without notice.

OFXRHGOIFERICEALTIE, KEBEITREBEIN-FRAFHRVLTOEREEZETHEVET . RMLHRE
AHOEAFEHOIVELUTOIEETEEFFREL-AEGOERFICERETHEFCEAL T, 84—
TOERZREVEL 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 dameges resulting form failure to strictly
adhere to these conditions and parecautions.

OARBSIF. " EEXERAEFHEBIFEHAINAICLZEMICHE -WESN-LDOTT,

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

OFRHGAF, EERBLRESEEB (RITHR. EE2, BHELLE) . EH5H. ARABNORILERNE, 75 —LEKE.
ERTERBFCEORBICERITIHEL., BUYLSERSTE LU TREZTERL ., SHEE -T2 EEEK
[ZTHERTAEIICBRELELET,

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 eguipment “Various safety devices etc.

OFRHMIE. MEFHBEEE. FHRBEMIE. FFAOHEHES. £EHGHEFICOIDLIEREBRTEDBHTEL
EHEt - Z2UIABELIINIABE~ADFERIIERLTEBYELADT, Tho® AEIZIEFERIZESENT TS0,
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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ORBFICENTHANHRTIAFELNTITHERAINSGES ., BRI RFGEENE CIERIEZET L
BREWNEILET,

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

OARLCDEY 12— /)UIERoHSIER95/02[ZEHL THEYET . £, RoHSIETMHE R UTIRIE/NNZT 0 OERK
BHEEHBYELA,

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

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

OFRBRITDEIFBELRABYELL, BEBHARGEEOETCITERAZTET IOBBENHELET .
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

AEHEZEL. AS—TFT—LCDET 21— /LLQ064V3IDGO6IZEALET,
This specification applies to the color TFT-LCD module LQ064V3DGO06.

2. BEBIUEEL Overview

KED2—IIE. FEILIFZAR D) AVERNS P ZAA[TFT : Thin Film Transistor]& ALV - h5—FR R Al gE4
TOTA4T RO ABBE AR TARATLAED2—ILTT . HAT—TFT—LCD/ AR, FSA\—IC, BIERER,
FPCRUNYIZA L yMFIZEUBREN, 18EYMBE vk X RGBIDT—2{E5 . 4l EDA1ZIUTES,
+33VEREIR. IS/ RABREMRBITHIEIZEY . 640X 480 XRGBD/SRJL EIZ262,144 O,
XFDRIMNABETT,

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 PWB

and a backlight unit. Graphics and texts can be displayed on a 640 x 480 x RGB dots panel with 262,144 colors
by feeding 18 bit data signal (6bit/each of R,G,B), timing signals, +3.3V DC power supply for TFT-LCD
and DC power supply for LED backlight. Driving circuit for LED backlight is built in this module.

3. M BE91EHR Mechanical Specifications

H B T # B
[tems Specifications Unit
@] R
BIEY A X 16.32 (6.4”) cm
Display size
GRS R 130.56 (H) X 97.92 (V) mm
Active area
Kok ¥ 640 (H) x 480(V) el
Pixel format (1pixel=R+G+B dot) P
T AN 4:3
Aspect ratio '
T I
BXE YT 0.204 (H) X 0.204 (V) mm
Pixel pitch
@ % & 7 R, G, BEEALI17
Pixel configuration R,G,B horizontal stripe
®RTEE—F /=) —KTAh
Display mode Normally white
OP ST R 161.3(W) x 117.0(H) x 12.0(D) mm
Unit outline dimensions
HE
Mass 200(TYP) g

>< L EAR<C  Protrusions are not included.
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4. ANmFRAMBLUBEE Input Signal Assignment

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

FRAO+~7%4 Employed connector :

1

CN1 EVa—/LERAIXYDE VELEFEREK
pin arrangement from module surface
(Transparent view)

¥ -

2

30|

(HIROSE ELECTRIC)

LELE F&]
HEHE -8
LG I

31 DF9BA31P-1V(32) (HIROSE ELECTRIC)
WS 3443 Corresponding connector :
DF9 -31S-1V(32), DF9A-31S-1V(22)
DF9B-31S-1V(32), DF9C-31S-1V(22)

e I

X .
Pin Symbol Function Polarity
1 GND 75K Ground
BT —REHU I A0vIES
2 CK Clock signal for sampling each datum
IKERIHR{ES
3 Hsync chriznniiﬂ?éiﬁrﬁus signal N%;iﬁe
olHA{E B
4 Vsync Vertica;is?nlghﬁ‘!;z signal N%;iﬁe
5 GND 75K Ground
6 RO RED 7—#{S5(LSB) RED Data signal (LSB)
7 R1 RED T—#%{§% RED Data signal
8 R2 RED T—#%{§% RED Data signal
9 R3 RED T—#%{§% RED Data signal
10 R4 RED T—#%{8% RED data signal
11 R5 RED T—#2{% (MSB) RED Data signal (MSB)
12 GND 752k Ground
13 GO GREEN T—#4{§8 (LSB) GREEN data signal(LSB)
14 G1 GREEN T—%{§8 GREEN data signal
15 G2 GREEN T—#{% GREEN data signal
16 G3 GREEN T—#%{§% GREEN data signal
17 G4 GREEN T—#%{8% GREEN data signal
18 G5 GREEN T—#%{E8 (MSB) GREEN data signal(MSB)
19 GND 752K Ground
20 BO BLUE T—#{§5 (LSB) BLUE data signal(LSB)
21 B BLUE T—#%{5% BLUE data signal
22 B2 BLUE T—#%{§8 BLUE data signal
23 B3 BLUE F—#{E% BLUE data signal
24 B4 BLUE T—#%{E% BLUE data signal
25 B5 BLUE T—#{5% (MSB) BLUE data signal(MSB)
26 GND 752k Ground
> — — =5 ERTUBEES
21 ENAB Data Enable signTaI(Gilil szr::{i;cnﬁr&g?gfli:;ﬁ?ﬁ;}zontal direction) [Note 1]
98 BRAND
Voo __ +3:}.3V pﬂwﬁer supply
9 (RILEEZ28E L £29E VICHIEL TT L)
(Please supply the same voltage to Pin28 and Pin29.)
7K 2 T Ala rim (7 IL T w7
30 R/L Horizontal sctifgzigifniﬁfﬁnjil s:gnz J(bﬁt?ﬁlm;lﬁiup resistor) [Note 2.3]
sl H . n
31 u/b Vertical scﬁﬁilrﬁ?ﬂfﬁﬁrj{:;n;? Ejbifgi?glfgip resistor) [Note 2.3]



LD-24Y07A- 6
[Note 1]

KERFREEBIZ. 1 A—TINWESDILELENYTRESNTHET A, /12— ILiFFH
“Low B EDEFIEL. E}J—;umraﬁméntin-ﬁ%fiﬁiéhﬂ'

(“High"BE TIX{FEALGZWLTTEL, )72 =1
The horizontal display location is designated and controlled by rising timing of ENAB signal.

However if ENAB signal is fixed to “Low ", display location is desighated by the default setting
in the module.

(Don’ t use the module by fixing ENAB to “High”) ---..See: Chapter 7-2

[Note 2]

TIWTyTHERGKQANBD A, A—T o TCEALI-IGEITHiehDREELYET,
When opening it, it becomes set of High because the pull-up resistor 33k 2 is built into the

module.

[Note 3]

Hor OPEN: %% '~, L: L FTRIFKR
H or OPEN:Normal display, L:Flip vertical display

C ] C ]

C ] C ]
(R/L=High, U/D=High) (R/L=Low, U/D=High)

C ] C ]

C ] C ]
(R/L=High, U/D=Low) (R/L=Low, U/D=Low)

4-2. 1\ FERBIER Backlight section
CN2

HR RE

function

INVISAHAERAN
Power supply for backlight
INVOSAFREBERAN
Power supply for backlight

NI SANERBT 0K

Ground for backlight

INOSAREBRBAT UK
Ground for backlight

I\ 254 ~ON/OFF H|fEMES A HimF
ON/OFF control signal for backlight
NS4 MEEERAPWMIES A ANinF
PWM signal for backlight dimming
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Parameter

Condition
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BREEL

Ta=25°C

Supply voltage

Ta=25°C

Ta=25°C

[Note 1]

AANERE

Ta=25°C

[Note 2]

Input voltage

Ta=25°C

[Note 3]

GHEEE

Sto rage temperature

BERE

Operating temperature

-30 (J& )
(Ambient)

+80(/ 1~ JLIR M
TR TEEL)

(Panel surface)

[Note 1] CK, RO~R5, GO~ G5, BO~B5, Hsync, Vsync, ENAB, R/L, U/D

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

[Note 4]

IEE95%RH Max. (Ta=+40°CD )
ANIBECGRE+39CLLT, (Ta>+40°CODEF)

BL. BTG E,

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]

[Note 456)

RKEERE CIETEMED AR, OV AR, [BERE., TOMDRTHBELIT+H25°CTD

RAHELTGEYET

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]

Foa—ILOWHEAHEITEAL TEAREREBA LW EIIZLTLIEELY,

Take care not to overrun ratings above.



LD-24Y07A—- 8
6. ES B Electrical Characteristics

6-1. TFTH#& SR/ \RJLEEEIER TFT-LCD panel driving T,=+25°C
1® B pe - B e
Parameter Symbol Min. Typ. Max. Unit Remark
Supply voltage Voc 3.0 3.3 3.6 vV [Note1]
SHEE A ) Vee=3.3V
Current dissipation loo /0 120 mA [Note2]
FEANIVTILER
Permissive input ripple | Vgp - - 100 mVep| Vec = 3.3V
voltage
ANLowRIE vy, 0 - 03XVee | V
Input voltage(Low state) [Note3]
A JIHigh® [T - o
Input voltage(High state) Vin | 0.7XVeo Vee v )
AI"J _aﬁiﬁ.{LDWj I'L;.'JHI -1 - 1 L A vlzquNDtE“]
Input leak current{Low) Ion - - 120 i A | VI=0V[Note5]
.-?'uj] I.J _?%ﬂﬁ(ngh} I[}LI '1 - L A vIZESV[NDtE4
Input leak current(High) oo -1 - i A VI=3.3V[Note5
[Notel]
ANBEON/OFFL —4 A Ve turn—on/off conditions
1.ﬂ5 {tD Voo Voo
data data
><] 03V 0.3V D<
}‘ -| time
.0
BEFEEET™ Voc—dip conditions
1) 25V=EVecDF Vee
Td=10ms
2) Vee<2.5VDEF
B EER T &N EANBES—7V R N
TS BEDELET, -
Vee dip conditions should L o
also follow the Vec turn—on/off conditions o
td

[Note2]

BREE 216 lFRART
Typical situation: 16 level gray—bar pattern.

RGP

I KIE: 1dot B1ZGS0. GS63 #F T AhiLtEtk

Maximum situation: Checker screen which displays GSO0,
GS63 every ldot.

RGB RGB
-+ (5566560

(S8~ - (863

GS0

S I —
s b
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[Note3]
CK, RO~R5, GO~Gb, BO~Bb, Hsyne, Vsync, ENAB, U/D, R/L

[Noted]
R0O~Rb5, GO~ G5, BO~B5, Hsync, Vsync, ENAB

[Note5]
U/D, R/L

[Note6]
CK{EEZ#Ims LLEEBIETABSIZ. ANWEE — U RAIZEDIEVeeHOFF LE#EVecEBIRAZLTEELY,

When CK signal stops more than 1ms, Vec must be set to OFF and be reinputed by Vcc turn—on/off conditions.

[Note7]

ENBENEEELIYV/NENGEESIE, EBHKOa—FFENRRELELRE, B EBAOEL—XHATNT,
RIE-RANERCTUENNESEINET . TOREyMIICTAER BEXTZINF T HEREMEEHRTT
[HEFIHRBBLEBLET.

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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6-2. ANDBEEL—4 22 A Vec turn—on/off conditions

1.0V 3.0V
W ! I
% oav ,,_/;: N 0.3V
L :
1 1 1 1
! . , | ta !
CK Hsync.V R : * "
TSRS | EErEmE B A%
ENAB.DATA ; Signal Necessary Area Input white

B/L BT/ HATRAZ 4
BL ON/OFF Timing

© BHEEEIZCMOSANDF8H ., VCCIZEEAMNM>TNABEIFHI—ZELEN TS,
Every signal is CMOS input, Hi-Z is prohibited when VCC is on level.

© FEHRDOIRIEEKEEL>TH S, CKHsync,Vsync, ENAB,DATAZ A HLTLIESLY,
[nput CK, Hsync,Vsync,ENAB, and DATA after it becomes regular amplitude and frequency.

© BRILL LITRE2BEZE T TESEA DL TIZEWL . ENABIEETAV ML, 11T —L LR
FTRAIBERYET DT, TN BB/LERITL T EELY,
[nput signal after t2 times when starts up power sequence. Turn on B/L after 11 frame
by counting ENAB signal.

OX, ERIAILETIFIZIXAMEEOETINEDS, 272L—LANESE2HMIFTHILELRAHYET . TD=H.
BIRME TIF3T7L—LATZB/LEBLTL. 27L—LEUEANEBANR, EREEFIETIFTZELY,
LR ARTFONGENMEEIZ. BIREICELZLEEHYETAD., BIR/ A XFENRTSNDHATEEED
HYET,

It is recommended to consider some timing difference between CMOS input and Backlight input as shown above.
If the Backlight lights on before LCD starting, or if the Backlight is kept on after LCD stopping, the screen

may look white for a moment or abnormal image may be displayed. This is caused by variation in output signal
from timing generator at CMOS input on or off. It does not cause the damage to the LCD module.

B
Min T Max Unit
t1 0 - 10 ms
t2 2 = 100 ms
t3 0 - 100 ms
t4 11 - - flame
to 3 < - flame




6-3. /13w OSAFEEEISR Backlight driving Section
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Ta=+25°C
THEB k) . B {y eSS
Parameter Symbol Min. Typ. Max. Unit Remark
EREL VDD 10.8 12.0 13.2 vV [Notei]
Supply voltage
HEEM _
Current dissipation oo 229 290 mA [Note2]
HFEAHDVVTILERE N N
FPermissive input ripple voltage VRP BL 200 mVp-p
ASHEE B
High voltage VIH BLEN 2.1 0.9 Vv
AALoEE _
BL EN Low voltase VIL BLEN 0.0 0.4 % [Note3]
AR —2EGR _ _
Leak current lIL BLEN 0.15 mA
AAHEE _
High voltage VIH PWM 2.1 .0 Vv
ABLoEFE
PWM Low voltase VIL PWM 0.0 - 0.4 % [Note4)
AR —2EGR _ _
Leak current liL PwM 1.9 mA
PWMIE]:R 3 fowm 200 - 1000 Hz
PWM frequency [Note5)
PWM71—7/—Lt DPwM 10 3 100 9%
PWM duty ratio '
& . B 20,000 ~ h [Mote6]
Life time (Module) [Reference]
[Note1l] ANEEL—4 A On-off conditions for supply voltage
20us = t7 = 200ms
0.9vDD 0.0 VD Oms _,:=: ts
VDD 0.1 VD B 9 01w
“—» |4 » — Oms 5 15
t7
t10 1s = tio
BL-EN Oms = tif
t11 PWM signal t12
» > < . 100ms = ti12
PW M
. ON
Baclklight OFF / OFF

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

[Note3]
B ARIFFBL-EN(100k Q DT I v 7 EHR SN TLNET),
BL_EN is connected by the pull-Up resistor of about 100kG..

High:ON, Low: OFF



[Note4]
BAREFPWM(I0kQDF LTy T EHKeh TLWET ),

PWM is connected by the pull-Up resistor of about 100k G2.

BLEN o

[Note5]

PWL O

10k E2

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

Ta—TA—t10TR/NMEE., Ta—T—100%TRXIEE

LD-

High: ON, Low: OFF

PWM

Ta—T4—IZICTEEMNAIZ (BEL. t13=Z10us THAHILE)

FIRHMNEGSHE, LoD EFEDRTRIUDEBETZHRBENHYET.,

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.

RFE100% 2 TERE R LT U-RR . BEAVEREDS0%(Z1E - 15,

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

[Note7]
PWMI{ES#10ms LI EOFF 3315813, PWM B ABIZBERELYET DT,

BL-EN {85 %) urLTZEL,
When PWM signal 1s set “Low™ more than 10ms, please turn off BL-EN.
If PWM signal is input without reset of BL-EN ,Softstart funcion of LED driving circuit is invalid

and inrush current may occur.

OK

BL-EN .~

PWM

ver 10ms

T fe—

m—

—

NG

PWM

tl13

A

t14

b4

over 1 0ms

—

24Y0QTA- 12
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7. A HEBDRASU T Timing Characteristics of Input Signals
B2 ADESR2AMZV T ERET~LET . Timing diagrams of input signal are shown in Fig.2.

7-1. ANEBDRAIJ¥E Timing characteristics

= TR = ) 3] =
Parameter Symbol Min. Typ. Max. Unit Remark
IR 1/Te - 252 27.8 MHz
Frequency
wi=bks, INABRA L B ~
Glock High time feh 8 ns
D_gffj"‘ Tcl 8 = - ns
Low time
tyb7ud B ~
TF—A Setup time Tds 6 ns
Data R—ILE _ _
Hold time fdh 6 ns
KERLES A 1 " 30.00 31.78 - S
Horizonta Cycle 770 800 900 clock
sync. signal
(Hsync) /\NJL AR
Pulse width THp 2 TH-5 clock
ESR:E .
EEELES Cycle TV o195 525 560 line
Vertical Rl 1/TV 50 60 - Hz [Note1]
SYNG. signal Freguency
(Vsync) INJL AR - -
Pulse width TVp 1 TV-2 clock
KRR THd 640 640 640 clock
Horizontal display period
KEREMES- 7OV IfitEE
Phase difference between THc 6 - - ns
Hsync and Clock
KE—FERIAEELIIEE
Phase difference between TVh 0 - 3 clock
Hsync and Vsync
5E |5 3% o1 80 .
Vertical display period Pyd 480 480 480 ine
[Notel]
BLEH A ELGSE, FUVvHERTRAUDIETZHBUEELHYET .
In case of using the long vertical period, the deterioration of display quality, flicker etc. may occur.
7-2. IK¥EFRRGIE Display position in horizontal direction
KERFMEIL, A A—TIEBSDIULL ENYTIRESNET,
Display position in horizontal direction is designated by rising timing of ENAB signal
HH i . v e
Parameter Symbol Min. Typ. Max. Unit Remark
A3—TIIES Setup time Tes 6 - - ns
ENAB signal Pulse width Tep 640 640 640 clock
KERBAEETA1+-7 MES{LEE
Phase difference between Hsync The 44 = TH-664 clock
and ENAB signal

A 32— IiEFH Low" B EROKERRIZ. B2z 9BY. C100(HO9v2) DT —2hbiThhET,
- FAHBEHMN10070Y7LITOE., 14=7 LiFF High" LR J)LZ100-THe LI EDEABRIFL TS,
FRESNLZWES. 1002097 DT—3MhsiThhET.

When ENAB is fixed to “Low’, the horizontal display will starts from the clock C100(clock) as shown in
Fig.2. When the phase difference is not greater than 100 clock, hold ENAB terminal in “High” state for more
than (100-THe) , otherwise display will start from C100(clock).




7-3 FEEF;RLE Display position in vertical direction
BEET—AMBMIETVs [X3551EETY .
HE.RRAF—TIESITEERTHNELERRZRTY.
Display start position in vertical is fixed to the 35 line.

The ENAB signal does not relate to vertical display positon.

7-4 AN{ESELBEMFE T Input Data Signals and Display Position on the screen

Up
Display position of input data (H, V)

T — A @M h FE s EE (H, V)
D1,DHI D2 ,DH1 D3, DH1 D640, DH1
D1,DHZ D2, DH2

D1, DH3

[~

D1, DH480 D640, DH480

LD-24Y07A- 14
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8. ANBRERTERERELIUVEE DIERREHR

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

& - fE T—A{E5 Data signal
Colors &
Gray scale | GrayScale] RO| R1|R2 | R3|R4|R5 GO | G1|G2|G3|G4|G5]B0|(B1|B2|B3|B4|B5

Black olofloflo|o]o
Blue IRERRRARER
. | Green olofoflo|o]o
@S | cyan tlrfrfrfr]
%% Red olofofofo]o
D | Magenta EEEEAREAERE
Yellow olofloflo|o]o
White IRERRRARRR
oloflofo|o]o
. 1 olofloflo|o]o
& | Darker oloflofo|o]o
e | |
Sgl !
#FT\E Brighter olo|ofofo]|o
N olofoflo|o]o
olofloflo|o]o
olofloflof|o]o
- olofloflo|o]o
5 | Darker olojolo|o]oO
ﬂE I |
25 [ :
5 | riener oloflofo|o]o
© olo|oflo]o]o
olofloflo|o]o
oloflofo]|o]o
o 1lololofo]o
o | Darker | GS2 ol1|loflofo]o
=5 I ! 1 !
os [ ! ! ! !
& | erignter [GS61] 0| 0|0]|0]|0|0]o|o|o|lo|o|of1]o]1|1]1]1
? I |ass2jo|o|o|o|o|lofo|o|ofo|lo|ofo|1|1|[1]1]1
Bue |GS63|o|ofo|o|oflofolofo]lo|ofolt1|1|[1]|1]1]1
0:LowlAJLEE Low level voltage 1 :HighL-~)LEE High level voltage .

HFRETAODT—REBEYFANIZT, FRMEFHZRTL, S5HBEVFDT—SDMEAEHEIC
FY262,144BDREMNAIGETY,

Each basic color can be displayed in 64 gray scales from 6 bit data signals. According to the combination of
total 18 bit data signals, the 262,144—color display can be achieved on the screen.
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9. X[ EAEE] Optical specification[Initial characteristics]
Ta=+25°C, Vce=—+ 33V

HE s & : B {1 55
Parameter Symbol Condition Min. Typ. Max. Unit Remark
*ﬁﬁﬁ Hniﬁi | 6369 60 70 - Deg.
iewing ~
angle EE 86 CR=5 55 70 - Deg. [Note1,4]
range Vertical 612 35 40 - Deg.
mIE{R A A M
RS AREE Viewing angle _
Contrast ratio CR of ?pftimal 350 200 [Note2,4]
WISIGN
: iz kY
I ke Rice Tr - 8 20 ms
Response T T [Note3,4]
Time Jl-:all - 21 40 ms
NRIIEBBRRE X 9=0 0.257 0.307 0.357
Chromaticity of White y 0.267 0.317 0.367 [Note4]
HERERE L 260 350 - d/m’
Luminance of white casm

K NYIDSAERRITREOMBRITAELET . FLAZMFERAEIL, TRDRESES
FAOWTHEZEHAWEINERIFERECTITVNES,
The measurement shall be executed 30 minutes after lighting at rating. Condition: PWM=100%

KT 1 —F 4 —FE100%.

The optical characteristics shall be measured in a dark room or equivalent.

Eo—1 RAFEREAE

Fig.9-1 Measuring setup for Viewing angle

TFT—LCDEYa—I/L

TIEF Sensor (EZ-CONTRAST)

1 -

BimEB®R Panel center{ 8=0° )

H9—2 FEf B LEERERE A E

Field=1°

TFT—LCDEY a—JL

BIEGd® Panel center(8=0° )

S YCE% Sensor (BM-5A/BM-7/SR-3)

—

(ICE&EE BM—5A/7 EBE/AF /I F5AMBM—5A,  SR—3{EMA)

Fig9-2 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]
RATEOES

Definitions of viewing angle range:

i Normal line
I

oI 718
[N-:::te 2] 6 o clock direction
AVRSAREDEE
Definition of contrast ratio:
RXRICTEELET .

The contrast ratio is defined as the following.

AR5 ARE[CR] HRFZ OB HEPREE Luminance with all pixels white

Contrast (CR) = ESRTOBEAEPRIEE Luminance with all pixels black
[Note 3]
REREDESE

Definition of response time

THRISRTEICBRVRRELGHESEANL, TORKOZAFENODEEELICTERLET .

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

HikEE F|IREE HikEE
RE%E® White > | Black o € White
£ s 5%; 100%
%E ERGY
R 5 2
M &
- = 10%
3 0% i
A — 3 e » |
T, T4
>
i3
time
[Note 4]
BEOPRRBTAELET,

This shall be measured at center of the screen.

10. B/ Display Qualities
AMHE A REREEEZSRL TS0,

Please refer to the Qutgoing Inspection Standard.
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11. EVa—I)ILOHYKkLY Handling Instruction
[ELa—ILBRYEWCET 5 IESERESEL]

[Handling Precautions]
a) EVaA—IILOBmYEWITELRYERDDEVWREICTIT > TR BIZTEREDEYMIAE 22— ILIZ{HHE
T AHEREBRIEN L a— L THIET S EEELHYET .

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

b ) =T ILEANARIRFERT B T BV A—ILICA DT AERCIESEOFFIZLTHIG
T2 T T &L,

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

c) T ILNDHREF/BLEFIZIETED 2 —/LAIORIBEE IR Z2ERZEWLI AL MO GENEDITFELTTEL,
BB OEMA A REGDAREEAHYET .
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) NRILFREORAERIEBOEZVD T, BHEBOPLHEFLGEHLDOTESLYLGENLOBYFEWNIE+H4FELT
TaLY,

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

e) RAWREDIZE. FERNENEENZAAMACITHOFON2TO—TRERIILTTELY,

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

f) KBFNERFEIETSEERDPVIORAEICEYETOT, TSI RERDLIVEELSIVNVMFTHENRLT
TELy,
Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft
cloth immediately.

g) CMOS LSIZEALTLWEYT DT MYBRWVFOFBERIC+R2EEL. AET—RAGEDEREEZLTTEL,
ToM, BEEFIHHRICHTHFIESHEIIETFLTTFSLY,
Since CMOS L3I 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) BELa—ILIZIXEREEALTHYETOT. BRUBRWLZEICEIT YOI+ a9F8BLTTFaLY,

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

1) ASAPHMBERGESREFERALTRYFETOT, FBELEYEWSDIZETY ., OVMEEZMA 5L, TL,
A CASBEROREIZGYETOT, BRYFELMZE+HFELTTFSEL,

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

1) NFIUBRTREBIEHSANRBLUIAMEEL G- TWET A BHA—UIEICHMIAET ELITAETEHIELABHYET .
W8 E F THSIEOEIITHAEEL TZELY,
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) NFIILRTEINBIELIZES . ARIILADORGZNENLENAHUET . ELIR-TEPOICASTZESE
ELITKTHLVEEL EFEDZIHZEZT TS,
Liguid 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) EIEEEREUAR—E TN G TS0, BB EIE T Ha BEEABHYET .

Don’ t touch the circuit and the pattern of the board. If you touch it, the circuit may be broken.
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m) ES BRXAEEENEMRCERRBISOSENEIIZEBELLET,

n)

o)

p)

q)

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

EVA—ILDEZRICOVWTIK A BERICEURFZZTIIEENHYET . ThTh D BIEAESFHIIC
PE-TRRESE,

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

AEDVa— LT RIFBARLOBIFLERAICRES=S A — R THYET . REF=—FERIB T HEFIL.
HELRUERERNIZ. FEXITTELGEA S oKY ERIEESZELY,
GEZEFG
T—ANEEBEOL, FIEERET D,
BEIO7OREHEBNHTHEAD—EEET 2L LA THEET 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.

S2h— % AR REA~SIA— R EEBY R FEOTTEN, SR L EEREORESI A — 5
BUBUMHTTRMRET 2L FARKRANEBL, VKON BEARSZELLA[REMELNHYET .

After peeling laminate film off, please don't attached to the front polarizer. [f you attach again and store it long time,
surface of the front polarizer changes in quality and it may cause display non—uniformity issue.

LCO/ SR IIZHERSNATLYIARBRIVTZEBEBE -BFRLeT OV =S, EFTORYFELL ELa—ILD
BYRLVELGE ITRFLGEOEIICTEEL 2L,

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.

(tvhEREt LD HREL]

[Set-Design Precautions]

a)

b )

c)

d)

e)

f)

g)

MEORAELLGYET DT RLTEDA—ILEGRELGEVTTEN,

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

BUFtFRER—FETEEL. EVa2—ILIZ" V)" O RUL"FEOARL A MO LENEITLTTEN,

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

EVA—ILRUFTITERABEFMDIIEMIPHNE /A X T H4RTFEILD A, T—AERESROHLET .

Connect GND to flame of module to stabilize against EMI and external noise. (4 place)

EEADORYMFIEZMLIE=0.2941£0.02N-m(3.0£0.2kgf-cm)& G Y FETH, EHICEDHERE 7S
T2 TTFELY,

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.

ELa—LERICIEK. BBREHRSAHYET DT, REAHEA L THICARL A MbHEWDRIZLTEZELY.
AL AN S EEREE MmO 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.

EVA— I EAICER—TEOEANMIESERTLI, REABRLGEDRERLGYETDTE 2 —ILERE
FEBT DEIEEEIZIELEL TS0,

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.

NRLREICRERFEZDTDEEETHRLGEEEETZIESELIFTOENEIEFELTTE,
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) BEREDCA—ILASICHIANEDFNALSEAFEMICMBEL, BFELBICLINRET O EAHBYFET.
EFRREE. AAFEOERRILRUVRFIM TS L77ERARKFICE. £ORADICHLE 0@ VNI ILEE
BUTIT5FEDEEEZSBEWVWELET . £-. T2 —ILIEBAKAN—LGETHREL, 87 KHBERICALLL
ETEBFEOLET .

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—IICEANEEREEENELGENSSIC,. WA EEREL-BREE it EHBRELLET.,
Please design part arrangement to consider the heat dissipation not to change the local temperature
for module.

i) AMEEEBCRESh TOStRRKERIL, BT FToTEWL CNEBRX THERALIZE S, SiMmDBHE - BIR O
FHEORIEOBNASYFET . AREECANERED. EXNGON\TUYFFLERO L, EdRRKERE
HBATEWNRIICERETLTIZELY,

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) HEBFEETEEAICTEALTTSL, COFMEATEZ-IE5E8 . it e RKERNTH - THMEIRIIENE
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) BEUaA—IL~ABEREEAZOADESONN., YIHRIZOVWTIE. A EHEEOER-ESEXTOL— 2 XIZH-T
SRATL TS BN DFEHTADLEGEES  MEORTLIEEGLARELAHYET,
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on—off
input signal after power on of LCD module.

m) EYrDEAFHICEHLE T, T2 —ILHBEFOERERFEEEEET TR TZED,

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

n) ELaA— IO FEERHFNABDHEFITHEES A GV OICEMIEEFTICFEL TR G — I EE
HRAWLET,
Take enough shielding countermeasure not to interfere to peripheral electronic device by unnecessary radiation
from the module.

(CERICET IR BIRLEREL]
[Operation Precautions]

a) WMENAFIIZIE, KEAFOESLESTEWIIERLTZEW, COHRGIRE T TITHERICAELIES L.
BT —FEEITAFIREC S BRARIICHWLWIENBHEINET EARILBEDOSIEICELY,
RTmUMETTA2ELRHYET,

Do not expose the LCD panel to direct sunlight. Lightproof shade etc. should be attached when LCD panel

s used under such environment

b ) BELVaA—ILOEYELRUEIFADHEAHFAAIZELT, BBIEMELILETHETAFTER G (S02, H2S/E L)
TORMCERCRE. Tl CNoOARERETHHE, IBH. BEA. BIEFOMHEZLCDEY2—ILD
FBETHEAL-ES. BE. ZR. XA UOBE. MEREFDRELGLAE. RE-CHERAZEITTTIL,
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)
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Ty EIIZERALTOAHHPCEEM I T AHIRT B (T RELEF]D ., ) EEH|
(RFNLA—NWREBUAFVLER) FLAFEBFN(FVIEED) FICLY ., RAR~OERM-SEEMICHANDET,
RHAABDEFICLLRTODERENEEZIEESHHYET . EHOERMEHEOBEHEZHHER 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.

OA0TL T LAKIEFRHAERELLCD NRIILOERBOEEEICEEEEZ 50 FRALGLTIZEN,
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.

EFBOBE/ N \P—VRTTOERAL, REBERENEZLIFSLHYEITOTIZE T,
(FREEFRITL-HRAT)—t—N\—F TFAHZEL, )

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.)

BIROFFE., mEB(CHRULV-BENHI B> TRAIEADEVSD-EEBRENRETLEENHYETH.
FIERITRRBNARILOFEIZELSEOTHYE 22— ILDORHUICEEFZSEZ L3O TESBYEREA.

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

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

A@mICEALTWSLEDILEEICHLTHFFBICHRETY . SREE T T, EFEHAIVETRUVRELIERIC
EonFET L. BRICFGMNETTLRIEELAHBYET  LEDIOLIRE T TEERIZGEENHERIZIL,
B ETHAART L.

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.

BRI R AN - R REEEU T CEoTLENET . BT R RENICE =% T, eI
TOGBIZFRYERA. BICRERERBEANICERED 2 —IILZHELTTZEL,

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.

REMAIREREREZEZLEFAEICLY (RRELTOMREZEN)  TIZIFRYVFERA. BISRERE
FERNICEBE 22— /ILEMEBFLTIEE0,

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.

EFH. SR TRETERTIBEE. EEFLEOREEEZSBLWW:-LET,

Mature of dew consideration prevention is necessary when LCD is used for long time under high—temperatur
and high—humidity.
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12. B&EZEE Packing form

12-1. BEREER Packing form figure
H3.axEERIZTT,

Packing form is shown in Fig 3.

12-2. h—FARESH Carton storage conditions

a) H—F 48 EIFEREL Piling number of cartons: 10 cartons
b) EARIUHIEEL Package quantity in one carton: 30pcs
¢c)  H—bHBAX Carton size: 624%419%196mm
d) #EE[ 17—k 305 UNHREF] Total mass [One carton filled with 30 modules]: 9.5kg
e) H—bAREIRE Carton store environment:
1;8E Temperature 0~40°C

2B Relative humidity 70%LLT
-REDEREBEOEMELLTIE., TREHZSEIZEEBRWLET,
215 BE.20~35°C TBE.70%LUTF
215 BE:5~15%C BE70%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

BESTEY Direct sunlight
HMICEST BN ERALGNEIIC. BRRENBETRERWLET,

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

4)FF R Atmospheric condition

BEEDACERTFIOFEEDBIRENH LGS TIXERELGENL TS,

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

Gt EMGIEIZ T A8 FELY  Prevention of dew

fhEr B (TAORERIERRICENT . BT NLYFNEDLITERERBVLETY,
FNALYrTRIOBREZRCT A=6HIZ. —FEAMIZIELLIERTESLY,

REBEOEHNCHLTERERWLET,

"BERNXEERZRCTAIIVIRIAT. BMREELLEDHREZZERE TS,

-BEARRETLULEORAGREZIENESIICEEBNET,

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.

BfREHAM Storage period
TERREFHICTIELAOREELTIEEL,

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



13. B AB A TR Marking of product name
13-1. IRIJLFTRANE Label indication

Model name )7 ILES Serial number
LQOed4VIDGO6 2000001 =

)T ILESWNZE  Serial number

1HTE 1digit 4 4 Product year (48] 20128 — 2
24T 2digit A % A Product month 1,23,5+=-9XYZ
3~8HTH 3 8digit :#E#&E Consecutive numbers 000001~

9HTH 9digit 1 A EIEEE S Internal control symbol

14. {E8ET$I8H Reliability Test Items

No. | BBRIAR RRNE
Test item Conditions
1 =miRF FBRE+80COFERHPT240nNE

High temperature |Leaves the module at Ta=+80° C for 240h
storage test

LD-24Y07A- 24

2 EREF FBERE —30°COFETP T240hHE
Low temperature |Leaves the module at Ta= -30° C for 240h
strage test

3 SmeneSfE  |N\RIILERE(RTHEE)IREAOC, BEI0~95%RH
High temperature |DSRHER[P T240hEE e HBEEZ L)
& high humidity | Operates the module at Tp=+40" C; 90" 95%RH for 240h

4 = m SN {E R RE(ERTIEE)BE +80°COFZHAR P T240nEN1E
High temperature |Operates the module with +80° C at panel surface for 240h
operation test

5 EREE |[BESE—30°CHEER P T240nHE
Low temperature |Operates the module at Ta= =30° C for 240h
operation test

6 FAEME +200V,200pF[0QR] &ixF1[E
Strength against | =200V, 200pF [0¢2]  One time for each terminal

7 iR (ES) [mSIEE Max. acceleration: 980m.~s2

{£)Shock test [/VJLA Pulse width: 6ms

(non—- operating) |IE5& 3 KA M Half sine wave direction: £X;+Y:+Z
E#%:1[\].71AM Once for each direction

8 RSN (EENE) |FBEEFHE Frequency: 10~57Hz.” F RIS Vibration width:0.15mm
Vibration test :57~500Hz.~ 1K [E Acceleration: 19.6m.s2
(non- operating) |REIMDE]S Sweep time: 65
s BREFME Test period : X, Y. Z%& 75 M 1 B5fE (T3 5D
1 hour for each direction of X,Y.Z (total 3 hours)

9 | BEHE(GESE) [—30°C~+80°C, 50HA44JL [05h] [0.5h]
Thermal shock | =307 C ~+80° C, 50 cycle [0.5h] [0.5h]
test

[ffih ] IR VT, FmamfudrsSitbo T, BEH FE L LBk L
(RIEAERBE B 15~35°C /B : 45~75% K. [F : 86 ~ 106kpaD ER 18 (JISZ8T034E 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:86 ~ 106kpa

[Note1]
X, Y, ZAMDEEEZTY .

The directions of X, Y, £ are defined as below:
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*General tolerance is 0.5,

1. ST iER

Fig.1. Outline Dimensions
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OPP TAPE

SLEEVE

MASTAR CARTON

T REX
Figd : Packing form figure
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