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FE NOTICE

OFREHREZBIIEHDEEEICOHIDIABTELEEFNTLETOT, BVIEWZIEZRERICTERIACE I,
RAMIBREOABSZERAICEMTERLEVWS O BBUOVEL EITFRT,

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.

OFRLEHRZBICHE SN TLDICAAIL, BB AZE ARG AGNZHRBETLH=HDLNDTHY.
RMIREBICIOTIEMBE. TOMENDOERICH T ARIEFIEEREDFFHEZTIT 2D TIEHYFEE A
F . BHERTEALCECEY, E=FE T ERBEFICHIDOARBELNEEL-HE . BT —UITDEZE
BULWEHA,

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.

OBRETIFA LI EEERFTOLOH . IHKRE. FiE. M3 B, TOMOARTICHWTEMGLT
EHITIGEENDYFET . ARMODERABNCEEFTOEHREZHHLICTHERWNIZEFTITIOSBULELET,
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.

OFRZmOIEAICALTIX, RLAZBICERHNFERAFHEEVIERAZTETRVFET . KMIHRELHD
FRAFEHINLEIESFTEFTERL-ARGOERAFICERTAEFICALT. B I —U<TcOEEE
BLWFEHA

When using the products covered herein, please observe the conditions and the precautions written herein.

In no event shall the company be liable for any damages resulting from failure to strictly adhere to

these conditions and precautions.

OFFEmE, — ik REHEFHEFIEASNSGILEEZBANICHAE - BIEShZLDTY,

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

OFRFMIT. EEXRFORELEE (RITH. BEE., BHFELGL) ., E5H. T AR OBRHEERE, 77— LEE,
FRELERBELEDEFIMERTIGEIL. BULGEEGAHSIURELGRIIZERL., FEE- -T2 ZzEFE
IZTHRTALITHENELET,

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.

OFRM ML, MEFHMHS . FRBGHES. RFOHEESR. £aHFCHIMLIERBSELEOBOHTSL
EHEE-ZTEMNBELENDIARADEREIERLTEYFEFLAD T, ChoDARIZIEERIZELEWNTTEL,
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



OFRBRBICENTHAMNERITLIHARLUNTIHEAHASNDEG S, FRICBMRFEEOQFTOERIEZTET LD
HSRELELET,

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

OFRLCDEY 12— /LIFRoHSTEF96/02|1ZHEHML THYFET , Ff=, RoHSIEETME R UVIRIL/NT T4 D E R
FHEEHYFEA,

The device in the production is based on RoHS instructions 95/02.
And RoHS instructions materials and chlorinated paraffin are not included intentionally.

OF VU BBIRILFMEIIFEHRALTLEE A,

The ozone—depleting substances is not used.

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

OFXRHBIZODEFTFRHLGRMNHYFELZG, BHICBRARFEEOFRTIEREZTFT LO8BLVELET .
Contact and consult with a SHARP representative in advance, if there are any questions about the contents of
this publication.
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1. A E6BH Applicable TFT-LCD module

KiEHREIZ, hS—TFT—LCDEY 1—/L LQ150X1LX96 [TEAMLET .
This specification applies to the color TFT-LCD module LQ150X1LX96.

2. BEZ Overview

REDVA—IIE. TEILIFZR ) ER NS RAZ(TFT : Thin Film Transistor)Z= WL -ho5—
FRRABEE T IT47 IR )OI AB B BARTAATLUAED1—ILTT,

AZ—TFT-LCD/\ARJL, RZA4/N—IC, a>+O— LA, BIREIE RO/ \vITM b1 2 yrFIZELY
R Eh, 13— 14XIZLVDS(Low Voltage Differential Signaling)Z{#FHL . + 3.3VOERER
BUNYISAFREEH2VERBTHIEZEY . 1024 X RGB X 768R D/ 2 )L EIZ#116005 D
B, XFDRINVAEGETT,

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

It is composed of a color TFT-LCD panel, driver ICs, control circuit, power supply circuit and a White—LED
Backlight unit. Graphics and texts can be displayed on a 1024 X RGB X 768 dots panel with about 16million
colors by using LVDS (Low Voltage Differential Signaling) and supplying +3.3V DC supply voltages for
TFT-LCD panel driving and +12.0V DC supply voltage for backlight.

Tz RETILOTFT-LCDNARILIE EBIENE AT —TILZ(NTSCTO%) ZERALTEY.

=2, BIEELED/N\YIZAFDEEICLYEALE OHNTEBRN GO N ., ILF AT 47 HA@I ZHE
EDaA—I)LEGESTHYET,

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

BE.IVISA N EERENT A ADLEDF T4/ B & B UAPWM(Pulse Width Modulation) 3 ¥ B #& (&
EDA—ILIZABLTRYET,
The LED driver circuit for backlight is built into the module.




3. BRI

BEY 4 X

Display size

~#&k Mechanical Specifications

o

Specifications

38.1 (15inch) Diagonal

B3 &= EE

Active area

304.1.0(H) x 228.1 (V)

Pixel format

1024 (H) x 768 (V)
(1 pixel=R+G-+B dot)

FANJRLE

Aspect ratio

4:3

B x=EvF

Pixel pitch

0.297(H) x 0.297(V)

= & B 5

Pixel configuration

RGB ftA+Z1 7
R,G,B vertical stripe

xRrE—F
Display mode

/—==)=05v%
Normally black

SMitZ Tk (1)

Unit outline dimensions

326.5(W) % 253.5(H) x 9.6(D)

g = (MAX)
Mass(MAX)

950 (Max.)

2% LI

Surface treatment

FoOFTLTN—Fa—HMOLE 3H ;A1 X 3%
Anti—glare and hard-coating 3H ;Haze 3%




4. ANmFRBHELUHEE Input Signal Assignment

4-1. TFT&K ga/ N\~ JLEEB)ER TFT-LCD panel driving

CN1

A3~ 4 Using connector : DF14H-20P-1.25H(56) (Hirose Electric Co.,Ltd.)

WS 4773 Corresponding connector :

EELVDSL ,—/\ Using LVDS receiver :

a2 kO—)UICAEE 2 A7 (THC63LVDF84B (A TLZhO=49 X &) FEZ 14 6 &
Building into cotrol IC(THC63LVYDF84B (Thine electronics) compatible product)

BELVDSkZ 2 A2 WA Corresponding LVDS transmitter :
THC63LVDM83R (A IL V09 R E) X(F FFHEESR
THC63LVDM83R (Thine electronics) or Compatible product

s
Symbol

HERE

Function

VCG

—h

+3.3V Power supply

VGG

+3.3V Power supply

GND

GND

GND

GND

RxINO-

LVDS receiver signal CHO (=)

RxINO+

LVDS receiver signal CHO (+)

GND

GND

RxINT-

LVDS receiver signal CH1 (—)

O |0 | J ||| s || M

RxIN1+

LVDS receiver signal CH1 (+)

GND

GND

RxIN2-

LVDS receiver signal CH2 (=)

RxIN2+

LVDS receiver signal CH2 (+)

GND

GND

CK IN-

LVDS receiver signal CK (=)

CK IN+

LVDS receiver signal CK (+)

GND

GND

RxIN3-

LVDS receiver signal CH3 (-)

RxIN3+

LVDS receiver signal CH3 (+)

RL/UD

Horizontal/Vertical display mode select signal

SELLVDS

LVDS SET

[Note 1] RL/UD = L(GND) or Open RL/UD = H(3.3V)

CNT1

DF14-20S-1.25C (connector)(Hirose Electric Co.Ltd.)
- DF14-2628SCFA (terminal) (Hirose Electric Co.Ltd.)

(SHARP] . [k

[Note 2] SELLVDS is shown in 4-2.




4-2. Data Mapping
1) 8 bit input

[Note 1] pin assignment with SELLVDS pin

(THC63LVDMS83R (Thine electronics) or

LD-26604A- 7

Compatible product)

Transmitter 20Pin SELLVDS
Pin No Data = L(GND) or Open = H(3.3V)
91 TAOD RO (LSB) R2
52 TAI R1 R3
54 TAZ R2 R4
95 TA3 R3 RS
96 TA4 R4 R6
3 TAS RS R7 (MSB)
4 TAB GO (LSB) G2
6 TBO G1 G3
7 TB1 G2 G4
11 TB2 G3 G5
12 TB3 G4 G6
14 TB4 G5 G7 (MSB)
15 TBS BO (LSB) B2
19 TB6 Bi B3
20 TCO B2 B4
22 TCT B3 B5
23 TC2 B4 B6
24 TC3 B5 B7 (MSB)
27 TC4 (HS) (HS)
28 TCH (VS) (VS)
30 TCGH DE DE
50 TDO R6 RO (LSB)
2 TD1 R7 (MSB) R1
8 TD2 Gb GO (LSB)
10 TD3 G7 (MSB) G1
16 TD4 B6 BO (LSB)
18 TDS B7 (MSB) B1
25 TD6 (NA) (NA)




< SELLVDS = L(GND) or

—

Open >

-

1 CYGLE

—

B3 X B2

DE X(VS)X(HS)X B5 X B4 X B3 X B2

DE

DE00000000!

< SELLVDS = H(3.3V) >

1 CYCLE

_/
N\

ez /
/ \

RIARZAGZARI ARG AR AR4 A R3 AR2 A G2
G4 ANG3IAB3IAB2ZAG/I AGE A GO A G4 A G3 A B3
B5 X B4 X DE X(VS)X(HS)X B7 X B6 X B5 X B4 X DE
R1 RO A NAX BT X BOX G1 X GO X RT X RO X NA

DE:DATA ENABL
HS:Hsync
VS :Vsync

E




1) 6 bit input
[Note 1] pin assignment with SELLVDS pin (THC63LVDMB83R (Thine electronics) or Compatible product)

Transmitter 20Pin SELLVDS
Pin No Data HIGH

o1 TAO B RO (LSB)
92 TAI B R1

o4 TAZ B R2

55 TA3 B R3

56 TA4 - R4

3 TAS B R5 (MSB)
4 TAB B GO (LSB)
6 TBO B G1

7 TB1 B G2

11 TB2 B G3

12 TB3 B G4

14 B4 B G5 (MSB)
15 BS B BO (LSB)
19 TB6 B B1

20 TCO 2 B2

22 TCT B B3

23 TGC2 B B4

24 TC3 B B5 (MSB)
27 TG4 B (HS)
28 TGS B (VS)
30 TGC6 B DE

o0 TDO B GND

2 TD1 B GND

8 TD2 B GND
10 TD3 B GND
16 TD4 B GND
18 TDS B GND
25 TD6 - (NA)




< SELLVDS = H(3.3V) >

_/
—

\

1 CYCLE >

R2 X RI

GO

RS X R4

R3 X R2 X Rl X RO X GO

DE:DATA ENABLE
HS :Hsync
VS :Vsynec

Recommended input (17pin, 18pin at 6bit )

LCD Module
LVDS Transmitter 3.3V LVDS Receiver
“ | 471098 = No.17Pin
Sy No.17Pin O O
- *’X """ X """ X """" or %
No.18Pi ©
LOWDATE " 240Q % No.18Pin 1000
iy
4-3. LED backlight
LED backlight connector
CNZ2 Used connector SMO6B-SHLS-TF ( J.S.T. Mfg. Co. Ltd )

Corresponding connector

Connector No.

SHLP-06V-5-B ( JS.T. Mfg. Co. Ltd )

symbol

function

VDD

+12VER
+12V power supply

VDD

+12VEIR
+12V power supply

GND

GND

GND

GND

XSTABY

I\ 5 4 FON/OFFH|fHE S A H1ifF
ON/OFF control signal for backlight

VBR

NS4 MEEARAPWMEES A Hin+
PWM signal for backlight dimming



4-3, LVDSA U ARA—T7xA4ADOTOy4E LVDS interface block diagram
(Computer Side)

(1)8 bit input (TFT-LCD side)
SELLVDS = L{(GND) or Open
Controller
THC63LVDMBIR Single LVDS interface contained in a control IC
RO-R5.GO ||/ TA0-6 N RAINOY RAO -6
% RXINO- — _
G1-G5.B0.B1 ? TBO-6 o /_> :> = RBO-6
7 B 2 RXINT+ . B
B2-B5, NANA.DE | 1C 00 T m RCO-6
7 _ RXINT- - ]
J TDO0-6 = } )| = RDO-6 o
N ™ 4
R6,R7.G6,G7, o 4 RYIN2+ E E
- o Q
— i N
% /g> RXIN2- :> O g
a | RXIN3+ 0 E
- S 5
|_ HK[N:}_ 4 | I_I:
RXCKIN+
CK QUT
CK CLK IN PLL ~D RXCKIN- 4>— PLL
(2)8 bit input
SELLVDS = H(3.3V)
Controller THC63LVDM83R
RXINO+ Single LVDS interface contained in a control 1C
R2-R7,G2 ||/ TAO0-6 N § RA 0 - 6
% RXINO- ~
G3-G7B2B83 ||.L_T1B0-8§ & } {> =|  RBO-6
7 _ ) RXIN1+ -
B4-B7, NANADE |-—122=° TN — é RC O -6
J Tpo-6 k- /} 4 - RD 0 - 6 .
x ' 4
RO,R1,G0,G1, E N RXINZ+ % E
e =¥ R
< RXIN2— )8 S E
< - o
a | P RXIN3+ A .
F - - 3 g
= RXIN3 : > £
RXCKIN+
CLK IN _ ] CK QUT
oK PLL {? RXCKIN- {> PLL
(3)6 bit input
SELLVDS = H(3.3V)
Controlle THC63LVDMS3R
RXINO+ Single LVDS interface contained in a control IC
RO-R5,GO ||/ _TAO-6 N - RA 0 - 6
% RXINO- j
G1-G5B0B1 || L _TB0-6 S } {>— = RB 0 - 6
7 _ o RXIN1+ -1 RCO-6
B2-B5, NANADE |22 =° P o
! TD0-6 — RXINT= 2 RD O - 6
GND__ |~ " z = g
TR N RXIN2+ < 3
- | o
% /D> RXIN2- {> O £
a |~ RXIN3+ é o
|
> o
- } RXIN3- :> o £
RXCKIN+
CK QUT
CK CLK IN PLL ‘E} RXCKIN— J>_ PLL




5. #xIm KTEFE Absolute Maximum Ratings

E E o AH ; = :; = I_
Parameter Condition i Ratings Remark

. Ta=25°C -03 ~ +4.0 Notel,2
TREE ; LNatei 2}

Supply voltage

Ta=25°C -0.3 ~ +15.0 [Note1,2]

Ta=25°C RxINi—/+ 1=0,1,2,3
-0.3 ~ +VCC+0.3

AHEFE Ta=25°C CK IN=/+

Input voltage

Ta=25°C | RL/UD,SELLVDS [ -0.3~+VCC+0.3

Ta=25°C XSTABY,VBR -0.3~+VDD

R E

Storage temperature
E{EmE

Operating temperature

[Note1] J2/E :95%RH Max.(Ta=40°C) B ERIZIETHIE,
EABIHCEE3°CLIT (Ta>40°C) =1L #EZSEANI L,
Humidity : 95%RH Max.( Ta=40°C ) Note static electricity:.

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

=25 ~ +63 [Note1]

=10 ~ +65 [Note1,4]

[Note2] BRBEIZDUINT, Vecld25A. VppldI5ANEREEZBEELTEKHREFT (E1—XEE. LCDAIER
BIRERE) . REHRIE (A —T i a— bR F 1T oTRYET,
ERBENNINGEIE. BRSO a—FENRELER. B ERBOEL—IHTNT
HE-RAXTEZITAGBRENBREINET . tYMIBRHEGTORIE. EREEZFEO L, YMIIZT
B ER BB XTI T HRERETHR T TIEETEI HRBBENLBLET,

The V¢ power supply capacity must use the one of 2.5A or more.

The Vpp power supply capacity must use the one of 5A or more.

There 1s a possibility of causing smoking and the ignition without fusion of LCD fuse when abnormality
occurs when the current capacity is smaller than regulated values.
Please install the protection function in which the over current and the excess voltage are controlled

to the set side when you design the lower current supply.

[Note3] EMEREIEHICHNT,60~65CTHEAINGES . BRMEVA—ILIIHBERICEEYFEAD,
EmE LM, RRBUDSIEEBATREENHYET
F- (&R ZRRE(60%LLL) TO#GERICBELWTERUSEEBIREELIBHYET,
There is a possibility of causing deterioration in the irregularity and others of the screen and the display
fineness though the liquid crystal module doesn't arrive at destruction when using it at 60~65°C.
There is a possibility of causing the fineness deterioration by the prolonged use in the (high temperature)

humidity environment (60% or more).

[Note4d] Eh{EimEIRBICEVT, KinfXRBFzERE . SnllE N \RIILERE(EFER) nERELBLET,

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

The high temperature side is the panel surface temperature regulations.



6. BB HIFTE Electrical Characteristics

6-1. TFT& A/ \RJLEEBIER TFT-LCD panel driving Ta=+25°C
HE &=
Parameter Condition : : .
EIREL
Supply voltage ' ' ' [Note1]
HEEMR _
Current dissipation Vee=3.3V [Note2]
LVDSAANETX
Input voltage for LVDS receiver
HEAN)VITIVER Vee=3.3V
Permissive input ripple voltage
=EAAN - Veu =+1.2V
ALwi a)LRERE Hign CM
Differential input
threshold voltage Low [Note3]
ANERX :
Input voltage [Note4]
AN —0EGR V,=+3.3V[Note4]
Input leak current V,=0V[Note4]
Rimikin =B{E =M
Terminal resistor Differential input
[Note1] AANEBE—4 2R Vec turn—on/off conditions W0us< t = 10ms
0.9 Vg Ous< t, = 20ms
0.1 Vg
vﬂﬂ 0 I3 S{ t3 {=: 1s
s i t4
Data
300ms= ts
Back light L. 2 -

i B B2 £ PF T Vee—dip conditions 1) V< Voo = V...
td = 10ms

vﬂﬂ 2
_N\ / Vmin 2) Voo < Vy
Vy, = 2.5V mEFEERTEREEIANEETS—TR
IVth Vinin = 3V IZIET 25 DEFHLET,
p > . Vece—dip conditions should also follow the On—off
ty conditions for supply voltage

T—R3ANENVISA LRI TEDREFRIE, LEERAD Y AE=HERLET,

NFILENMELIRID N\ DS AR RST . BAWNIENRILEEFLZD /N VIS FRITIZT, BRI B R
DHENWIEETHEVWRTZIOEENHYFETH. CNEANESTODEHICELELDTHY. K
EDA—ILIZHFA—DFBEZ 53D TIEHYEE A

The relation between the data input and the backlight lighting will recommend the above—mentioned input
sequence. When the backlight is turned on before the panel operates, there is a possibility of abnormally

displaying. The liquid crystal module is not damaged.



[Note?2] JHEER Current dissipation
ZEE: EMteaBERARTE

Typical current situation : 64—gray—bar pattern

GRITESH Vec=+3.3V, fck = 65MHz, Ta=25°C)

[Noted] Vg : LVDSKESA/\MOEVE—FERX

Veuw @ LVDS common mode voltage

[Note4] RL/UD , SELLVDS

RGB RGE RGB RGEB RGE

Giﬂ Gil sz o Giﬁzﬁiﬁa




6-2. LED/\vZ75 A ERE[E] B E &R Backlight driving Section

Ta=+25°C
|/E
Parameter
SRERE Voo 10.2 12.0 13.8 Vv [Note1]
Supply voltage
SHEER IpD1 — 730 1,100 mA [Note2]
Current dissipation Ibp2 - - 10 A
Sk whm [
FEANYYITIVER VRP BL - - 200 |mVe-p| VDD=+12.0V
Permissive input ripple voltage
ANHBE ViHelen | 2.4 - VDD v [Note3,4]
5L EN High voltage
ATILoRIE VIL BLEN - - 0.2 v [Note3,4]
Low voltage
}}ﬁHlﬁE VIH PWM 2.1 - VDD vV [Note3]
High voltage
PWM
ATILoTIT VIL PWM - - 0.8 V [Note3]
Low voltage
PWMJE] R X -
PWM frequency frwm 50 1K Hz [Note3,5]
PWMT 1—T«—Lt - |
PWM duty ratio Dpi 1 100 " [Note3,5]
il L ~ (70,000) B h [reference]
Life time (Module) [Note6,7]
LEDFan = _
LED life time Lieo 20,000 h [Note6,7]

[Note1] AANEIEL—4 A On-off conditions for supply voltage

0.9 Voo
0.1 Voo 20 us= t7 = 200ms
17l ts
— 0ms= ts
XSTABY Oms=  te
r"—" 200 ms= ti0
*'E PWM t14
VBR 1M0ms=  tn
ON Oms=  ti2
Back light \
(LED) QEF OFF
l—>

£3300ms  about 300msec
(PWMA NQEFf. BLENA D%, B/LAKTE TORRE)

[Note2] ;HE EiR Current dissipation
Typ. value: Vyp=+12.0V, PWM Duty=100%

Max. value: Vpp=+t10.2V, PWM Duty=100%

[Note3] 10kQ DT IILE Y ERAEHa TIVET,

This terminal is connected to a 10K ohm pull-down resistor.

[Note4] High : Backlight ON
Low : Backlight OFF



[Note5] PWMERFE{EF 214 s
frwm = 1/t15

Duty 10% : Min. Luminance
Duty 100% : Max. Luminance VR

Ta—T4—HICHUTEBEMNTZE (BL, 11422004 sTHAHIE) S5, =
FR#ENELDE Lo DEFEORTMUDIETZRBGELHYET,
Luminance changes in proportion to the duty ratio. (t14=200 u s)

When the frequency slows, the display fineness might decrease.

[Note6] Ta=25°C FAAMAXIZTER [ UTUIZEE. MEEMNFIEIED 50% 4>
Luminance becomes 50% of an initial value. (Ta=25°C. PWM=100%)

[Note7] AHBICEALTLALEDILREICH L THERICHRTY , SRRET TRERHLVITEYERL
CHEAICGONET L BRRICHFRMET I LHRIREMLHYET,
LROSSTRETTIERICGLNDBEICIE, BERETIEHT I,

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

In case of such a condition, consult with us.



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

IHE

Parameter

JBR 24

Frequency

7K FE £

Horizontal period

AT RELEL

Horizontal display period

NS

Ve;tical period
AT A
Vertical display period
[Note1] ENABIESDTVHARI AN LGS E. 7V VNFORTRGAMDIBETEZHEAIGEMENHYET

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

TH

THd

ENAB

O\
DATA X1XZX

(R,G,B)

ENAB

TV N >




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

R ‘ G| B | R \ G \ B
(1, 1) (I 2, 1 I)
I I
T upP
T—ADBE@EZRRME (H V)
Display position of input data(H,V)
V
T
‘-..,D(1_,1_)|[_:-(2,1)t0(3,1}‘ D( 1024 1)
D(1,2)D(2,2)
D(1,3)

D(1, 768 ) D( 1024, 768 )




8. ANEBERREFRBEIUVEBDIBEERER

Input Signals, Basic Display Colors and Gray Scale of Each Color
8-1. 8bit input

G |GE |G/ BO|Bl|B2|B3|B4|EBD|B6|BY

I 1 Ifjojofofo|0D]O|lO|OD
I 1 rjojofofojojopofo0
1 1 Ijojofofo}|0D]O|JO|OD

glojogptrjojojofoyo|loylo
gjojojojrjojofojojloylo
I
|
glojojol 1o I 1 I 1
G100 [ O 1 1 I 1

0100 X | X | 1 1 1 | 1
0 :Lowl - ~JLEE Low level voltage 1 :HighlL/~NJLEJE High level voltage X :Don’ t care
FEEEXTADT—2MESSE YA AIZT, F253MEEH . #2535 . F253f5RE ==L .

Git2aE YO T—2DHMEEIZKYI619FBDERTHAIGETT,

Each basic color can be displayed in gray scales(red), gray scales(green), and gray scales(blue)
from bit data signals. According to the combination of total 24 bit data signals, the 16.19-million—color display

can be achieved on the screen.



8—-2. 6bit input

B F—2{E5 Data signal

Colors &
Gray scale B3|B4|B5
Black 01010
Blue 111 1
| Green 0(0]0
e
IEJ,S Cyan 11111
® 5
o] Red olofo
@ Magenta 1|1 1
Yellow D100
White 11111
00O
l ofofof
©
| Darker 010 U"
[1]1] ‘E I
8 of I !
m
+I§—\‘E 1 !
Y > ,
@ | Brighter
O

o |l o | ojlo|lo | o
o |l ol ojlo|lo | o
ol |lojlo|lCo | o

-
o

:.5 Darker

[TIT= B

1@3 | |

Sel |

o
g- Brighter O|l10| 0O
Sl ofofo

D10]0
D|10]0

v I D100
m Darker 0100
B

8ol 1 l

eﬂi

I{.I[[E{J% | l
-
®| Brighter 11111
O

0:Lowl~NJLEEIE Low level voltage 1 :HighlL~NJL&EJEX High level voltage
ERRTADT —HEFTCEVFAAICT, HFRMEHEZERTL, FFHSEVIFDT—E2DHEAEDE
1IZ&Y). 262,144 DFRTHEIBETT,
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.



9. LRI E Optical specification

R HE

Parameter

x5
Condition

Ta=+25°C, Vec=+3.3V
Lo

Remark

IKF

Horizontal

A R

Viewing

angle -
Y
range —
& Vertical

[Note1,2.4]

aARZAREE
Contrast ratio

BB

optimized
angle

[Note2,4]

mEREER)

Response Time(White Black)

XTHERRE
Chromaticity of White

KTETEERE
Chromaticity of Red

ZTEHEERE

Chromaticity of Green

XTHEREERE
Chromaticity of Blue

NTSCLEL
NTSC ratio

BEXREEE

Luminance of white

IR il
White Uniformity

[Note3 4]

KNP TR T#£3073 RIC. PAMD T 2—T—EL100% CTRIEZELET S
FEAFMIFEREE,. TEOR2OBEAEEAVTHEEHSIWVINEINERFLIREIZTITLET,
The measurement shall be executed 30 minutes after lighting at rating.
The optical characteristics shall be measured in a dark room or equivalent state with the method

shown in Fig.2 below.

Y28 Sensor(EZ-CONTRAST)

BIE L Panel center( 6 =0° )

_

H2-1 REBBERERE

Fig2—1 Measuring setup for Viewing angle

= JLE5 Sensor
- [ ZEE Response time (BM-5A/BM-7)

- A5 A Contrast(SR-3)
- ¥8E Luminance(SR-3)
400mm ’| - 4 [F Chromaticity(SR-3)

B[ R Panel center(8=0" )

)

E2-2 QU rS AR RE/HERE/BESESRERE

Fig2—2 Measuring setup for Luminance, Chromaticity and Response time

H2 XFHFERAEDE

Fig.2 Optical characteristics measurement method



[Note1]tR B ExFH D F #F Definitions of viewing angle range
;%% Normal line

.f-
4
/
Z
i,

Y 6B 5T 60'clock direction

[Note2]a b AR EE D TEFE Definition of contrast ratio
RRIZTCAVFSAREEERLET,

The contrast ratio is defined as the following.

OV kS ARE (CR) - B TOBEEPRIERE Luminance with all pixels white
Contrast Ratio(CR) B ERXRTOEEPRIERE Luminance with all pixels black

[Note3]IHZZE E D TE FE Definition of response time
TRIZRTIICIBIRUVTRNIZEILTHEEEZADL, ZAFHDOEILEFHICTERLET .
The response time is defined as the following figure and shall be measured by switching the input signal for

“black” and “white”.

White Black White
S | > |« > e
2254 100,
E ER 90%
R 52
o &
H 2w ,
#E L 18%
< T, T
>
1 Ti
[Noted ] BEIEI F REFTRIELET e

This shall be measured at center of the screen.

[Note5 )& E 731 D F & Definition of white uniformity
TRIZRISERO~G)DRIEET, ROFAERICTERLET .
White uniformity is defined as the following with five measurements.((1)~(5))

sw = _D~O0F/NEEIE Maximum luminance of 5 points
D~BD &/ EE{E Maximum luminance of 5 points

256 512 768 pixel

192

384
576

pixel

10. F®<mafi Display Qualities
AR EREFSESRBL TS0,

Please refer to the Outgoing Inspection Standard.



11. EVa—)LOEYKLY Handling Instructions

(EVa—IILEYEWNCET S IEFEEESREN]
[Handling Precautions]

a)

b)

c)

d)

e )

f)

g)

h)

i)

j)

k)

ELa—I)LORYFENITESRYEBEDLGWMERIZCTIT>TTFSW, HICEREODEYNE 21— ILIZHE
THERFEEA L I—FLTHET S REENHYFET

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

=T IIEARNARIAINEIRT X, T EDA—ILIZANT HERPEFTEOFFIZLTHBITO>TT ALY,

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

= IILOFEEFELEFIZIZED 2 —)LEIO RIFEEASIRIARIZR NI AN h oG ESITFELTT S,
B PEMAREGHE RN HYFET .

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.

NFIILRADRARIEIEZHVD T ENLOPHRAGELDTEZYLGNEIIERYFENZIE+7EEL T
Ty,

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

AR EDOTIE, FHFEMRNES SN IZAA AT THOFON2TO—TRERITLTTELY,

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

KEFNREHATE T ALERPLIVIDRAIZGEYFEITOT, <12, RERHOIWVIEZLMNMNVAFTHEFTR-ST
Ty,

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

CMOS LSIZEALTWET OT, RYFEWLEORERIC+H0EFEL. AMERT—ALGEDEEZLTTSLY,
T, BREFIHMIOFTHIEFTEHITESFLTTS,

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

EVA—VICHEERZEALTRYFTOT, RYHEWIHICEIVUENIZ+Z7EFELTTSLY,

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

ATARPWHEESBREZERALTRYETOT, FELEZYBEWEDIZHETEY, @WNVMEREMZ 5E. JL, AT
PHEERORREIZZYERT O T, RYTEWLIZIE+72FELTTFSLY,

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

Always handle with care.

INRIVRREAIBLIIGE . BA—UIMAEICMIAET ESNETLIENHYET .

HiBEZEF TMoLROLSITHFEFELTTEL,

When the panel is broken, do not touch the glass. Although the panel is difficult to be scattered, touching the
broken part may hurt your hands.

NRIILRREDEBLI-IEE . ARILADEENENIENAHYET, LLER-TEPLOICASIEEIE
EbL|ITKTHRWNVEEL. EFBOZMZZITTTSLY,

Liquid crystal contained in the panel may leak if the LCD is broken. If LC material should accidently come in
contact with the mouth or eyes rinse with water as soon as possible, following the instructions of the
appropriate MSDS.



1)

m)

Al ER dn R U\ R— BRI AR TE N TIZE0LY, [BIF AR T D AT REME N BHYFE T,

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

E& Bt E MmN ENRICREBISOSENRIITHRALLFET .

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

N EVa—IILOBREFEIZOWTIZ MABBRERICEVRHZEZTDEENHYET . TAT O EIBERFIC
ME-THRELTTEY,
Follow the regulations when LCD module is scrapped. The government vou stay may have some regulations
about it.

[tyhE&Et EDFHRELY]

[Set—Design Precautions]

a)

b )

c )

d)

e )

f)

g)

h)

HMIEQREELGYEIT DT, RLTEDA—ILESRLEWLTT L,

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

BRYHHARZRE—FETEEL. E2a— /LIS V)R ROL"FOAABMHLENEIICLTTELY,

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

Foa—)LERYAHTERIZEMI, ESDONE/ A X T HEFILDE. T—AEGEREDOLET,

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

EEAOEY M FIERILIE=0.14720.02N-m MAX(S[E]) E4YFET A, EICEDERE+ 212
T2TTFELY,

When install LCD modules in the cabinet, please tighten with( “torque=0.147+0.02N-m MAX(5 times)").
Be sure to confirm it in the same condition as it is installed in your instrument.

ELa—I)LERBEIICE, ABRERNHYFETOT, SRt A UL THICAL D MH ENRIZL TZSLY,
ALAD D HEEEE MM BRIET BN NHYET

When mounting the LCD panel, use all the provided mounting holes and maintain uniformity and coplanarity
so as not to bend, bow or twist the LCD panel at any time.
If stress is added, there is a possibility that circuit parts may be damaged.

ELA—IILREICRHE—EDENSIINEERTLT . RAFRGEEDRALGYFT O TEVA—ILEET
BT AHEIEBEITIXLIELTTELY,

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.

NRIILEEAICRERFFZDTAGEETHERLGEEAEZS LI ELIBTOENLIEELTTEL,
In case of attaching a cover glass or touch panel to the front surface, use appropriate measures to avoid
degrading optical performance.

EREDVI—ILAENICHONEDFLALELFEMIHBL, BFELLEBVITLTHRRETLIENHYFET,
ERRETE. AAEDOERARVRFI RS EE77 U EAKICZIZ,. TORADIZEEOHMMNNIAILEE
MY 5FDEEZSBOELET .

To prevent loss of uniformity and prevent the introduction of contamination to the optical path of the LCD panel,
please use fine—pitch filters in the air flow of forced ventilation.



1) EVaA— VLB REEAENELGLESIC, MBAMEEZEEL-HMECE - REtEHELLET,
Please design part arrangement to consider the heat dissipation not to change the local temperature
for module.

) AREHBEICRESA TS RRERE, BT FoTLEEN, ChEBZ THEAL-BE . B RO 5EE - BiEo
HIEOSIEOBNLAHYFET FABEECANESER. ERESBRONTIFTFLEEO L N TAERT
BAEWRIITEHETLT 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) HERBEEGHERNICTERALTTSN, COBBEZBEA-5E. R RXEBATH>TLEERKRIESNE
H 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—IABFRBAZDODANEEOHMN, YIEIZOWTIE. XAEHEOER-EEBEEN—4S U AIZH-ST
BELTTEL, HENDEHTAALEBE MIEBLRTEILLTDTRERMSHYFET
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on—off
input signal after power on of LCD module.

m) EyrDEAEFHIZEDLE T, BV 12— LB ERFOERORREEEE TR T,

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

n) EVaA—)IHALOAREEHNHEBBFICUHEEES LGNSR RIEERINIIBLTERES G —ILER KR
HRELLET,
Take enough shielding countermeasure not to interfere to peripheral electronic device by unnecessary radiation
from the module.

o) AHEFEILMGE-DH/KHERIIEBLTEYFEE A,

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

p) HMIEDRAEALLGYETOT, BERH/NN—, 2D, T—THBENTE D RILRLTITEDOIEWNTT I,
Notice : Never take to pieces the module , because it will cause failure.
Please do not peel off the Black tape pasted to the product.

q) ELaA—I)ILORYSHTE, LED FPCXEHRT—T L% 5| 25E o1z UBI o8 T 1= YLLK SITEELTTELY,
Please do not pull, and do not hang LED_FPC and distibuting cable at the installation of the module.

r) EDA—)ILOR) 21— LIFHEFICRBISHABSNATWETOT, AREZEELLEVLTTIL,
HEBEZEEINFTT L RMIHREZ@BELGZVWEENHYEFET,
The VCOM potentionmeter is factory adjusted for optimum performance before shipment.Do not change
the value. Changing the VCOM setting may affect the LCD panel's compliance to specifications.

(CEAICETSEEEELLML]

[Operation Precautions]

a) HERN\RIZIZ, KEAFOBEFAFHETHEWSSFEAZSNL, COBRGERE T CIHERICESIGEEIE,
BT — 7T HAFIBELZEL, B@RNARILITHEVENEBHEINEFT EARILEEDOSBIZELY,
KAmUMMET TS HYFT,

Avoid prolonged exposure to strong UV light as the panel may be permanently damaged. Apply sufficient
protection to block UV radiation in strong UV environments.



b )

c)

d)

e )

f)

g)

EV2A— L OBMYBNR OB DM AR BT, Bl F IR T A RBE S (502, H2SHE)
TORCHEAPRE. Ff. CNoDAREHET HHE., 57, EE5H. BHIEFOMHZLCOEV1—ILD
AETEALIGE . R, 8. RRANOS L. BEREEORRLAD A, RE - CHATHTTF,
When handling LCD modules and assembling them into cabinets, please avoid long—term storage in the
environment of oxidization or deoxidization gas. The use of materials such as reagent, solvent, adhesive, resin,

etc. which generate these gasses, may cause corrosion and discoloration of the modules.
Do not use the LCD module under such environment.

TyrAIZERALTLAHMHOCBEMHENOH TAIRFUHIE (T RERAFD . L) EER
(BRT7ILA— LR EUFFVLR) . FLAFEBRI(TVIEEY FIZKY ., FRIRA~DERM - FEEMIZHNHET .
RARDERICEIAIRTOEENES I ESNHYET . RUADERAMEEOBESHEZHEFE TS0,

To prevent reduction in optical quality and abnormal display, avoid exposure and contamination of the LCD

panel from epoxy resin (mine system curing agent) that comes out from the material and the packaging material
used for the set side, the silicon adhesive (dealcoholization system and oxime system), and the tray blowing
agents ( azo—compound), etc. Please confirm LCD panel compatibility with materials employed in your
manufacturing and shipping processes.

7007 L O LIFIBRARTHEAELLCD NRILOEREBOEEMRICEEEZSASH-0. FEALLEWLTTSLY,
Do not use polychloroprene (CR) with LCD module. It will generate chlorine gas, which will damage the reliability
of the connection part on LCD panel.

REFHOBEE/N\I—RTTOREAIX, BERENDECLIGEENHYFIDTIEE T,
(BRBHFEITHA=HARAT)—t— I\ —ZFZFHAETE, )

Do not drive the LCD panel for a prolonged time with a fixed pattern or image retention may result.
(Please use a screen saver etc., in order to avoid an afterimage.)

EREFREUTTIE, AOREVEBL/ ARILEBORRIZGYET . £-. ERERFREZEALE
EEDFAMOREREGY ., TOIREBIZELEWNWELHYFT . HESZHTERTORFZEBELNLET .

If stored at the temperatures lower than the rated storage temperature, the LC may freeze and it may cause
LCD panel damage. And If stored at the temperatures higher than the rated storage temperature, the LC will
lose its characteristics, and it cannot recover. Please keep it at near room temperature.

FEfE. @ ERERIRE CHEATAESIX. BRLOEREEZRBLWL-LET,
Nature of dew consideration prevention is necessary when LCD is used for long time under high—temperature
and high—humidity.

h) BIROFFEF, REICHRWV-BRESHPRIZ - TIRRITEADAEV I-RBRIRENRETHIEENHYFET H,

AIERITERNARILDOBFEICEDEDTHYEV 12— ILDO RELICEEZEZHALOTHEBHYFER A,
When LCD is stopped, residual image may be occurd and disappear gradually.
This i1s caused by attribute of LCD panel and it does not cause the damage to the LCD module.






