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EE NOTICE

OFX L HEFELOEEEITHHIDIABRLEENTVET O T, BRURWICE TSI BB S I,
AEHREONBRLUA B THEELAVWKSBEVNELETEY,

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.

OFXEHEEITHRBEESN TOBIE AR, B R SEHE-REBWLERAMERBET5-00L0DTHY.
AEBREICE>TIERMEE. TOMIEFIDORIEICH T SEEEIEEBIEDHREETILOTIEIHYEL A,
Fh  BHUSEFERALLIECIY, EFEFETEMEESICHIDIBESRELLBES ., it E—I20nEE:
BULEEA,

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.

ORI TH AU HLIBEEERE DI IRIE., HiE. HH. BR. TOMhORBICWODTCERAELT
EETHHANHYET . ARG OFEARCERFOEHREEH I RNV AEETOBELBLET,
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.

OFREMDOIERICEAL T, AEREICERIN-ERAFGERCEREEZETREVET ., AMHETIHO
FERAZHHAIVIERFEEZRE L FAEKOERSICERT2BEICHLT, BHE—20EEE
BULVEEA,

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.

OFH T —RREFABFERIHEASNLILEZAMICHR - WEShE=LDOTY,

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

OARB AL, EXHBFOLLER (RITH, BE. BEIELLY) . E5H. TARWOBREENE, 75— LKE,
ERREUBCEDOWBRICHERT LGS BUARH B LUK RTEEREL., EHEN -T2 tEE B
[CTRERTHEIICEBENELEY,

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.

OXB AL MEFEKE . BIBEEHER. RTFHFIEESE. SSHRICHAIDIEBERELEDBHTEL
ERE-ZTEUNDELSNIAE~NOFERIFERLTEYERADT, oD BRICIXERICESHELTTEL,
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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OFRFRITHENTHALSHRET SRR LN CTHERSNSES. ERNBHRFEBOETTIERBESET LS
EREWELET,

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

OFLCDEY 21— )LIERoHSHER95/021 ML THYET , Fiz, RoOHSIESME R UIEIL/S5 T DERE
BREEHYFERA,

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

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

OA VU BWIRILEMEIZEALTLERE A,

The ozone—depleting substances is not used.

OFRUAHREICEBNELEBEE. NADITEHICKYERTIEDELET,
If any problem occurs in relation to the description of this publication, it shall be resolved through
discussion with spirit of cooperation.

ORI DECFBELEMHYEL S, BRI REROET COERESETIOBHELEBLET,
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. 1 FAEEHE Applicable TFT-LCD module

REHRE L, A5—TFT—LCDEY 21—l LQ156M3LWOT [TERABLETS .
This specification applies to the color TFT-LCD module LQ156M3LWO1.

2. BEZE Overview

KEDa—)VIE, PEILI7R -V EIENSY P RE(TFT : Thin Film Transiston)Z LM =h5—
RRAIBERT IT4T M)V I RBERBRBTAATVAED2—ILTY,

AZ—TFT-LCD/SH L, RS54 /3—IC, avba—)LEE, BREBERF/\vI5/ 1=y rEITKY
BRENh., 122 —T x4 RIZLVDS(Low Voltage Differential Signaling)Z{EFL . + 5VOEFREIR

BN IZAFABRE2VEEIETHIEITELY, 1920 X RGB X 1080R YD /37 JL EIZ1677HED
B, XFEORRMNAEETT,

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 1920 X RGB X 1080dots panel with about 16 million
colors by using LVDS (Low Voltage Differential Signaling) and supplying +5.0V DC supply voltages for
TFT-LCD panel driving and +12.0V DC supply voltage for backlight.

AETIVE, BIBENAYISAERE, - BRESBEVAT—TIVARUVLEDZERTHIE
(&Y, i< OHNTEBNFEONET, (NTSCHE76%)

TIVFATAT ARICRBELTFT-LCDEY 2—ILTY,

T KBV - ILRIEREFALRELG>TEYET,

This model is using a high—brightness backlight, and a color filter and LED with high color rendering
properties. (NTSC ratio 76%)

This model is possible to display a bright and vivid image.

This TFT-LCD module is ideal for multimedia applications.

This TFT-LCD module is a wide viewing—angle model.

BEH. I\ EEREIT HLEDR A MNERIFED 12— ILIZABLTEYET,
The LED driver circuit for backlight is built into the module.



3. B AR Mechanical Specifications

EEY A R

Surface treatment

Anti-glare and hard—coating

Display size 39.6 (15.6inch) Diagonal cm
# — AT i
A % & R R 344.16 (H) X 193.59 (V) mm
Active area
B E B R 1920 (H) X 1080(V) ol
Pixel format (1 pixel=R+G+B dot) pixe
T ARG 16:9
Aspect ratio '
BXxREYF
Pixel pitch 0.17925(H) X 0.17925(V) mm
= & & 5 RGB ftAbS AT
Pixel configuration R,G,B vertical stripe
ERE—F /—=)=T5vY
Display mode Normally black
stk
Unit outline dimensions 363.8(W)x 215.9(H) x 10.8(D) mm
BE(MAX)
Mass(MAX) 950 &
Eiip e FUFT LT N—Fa—rnE

LD-27411A- 5
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A, A NiaFAFE LU HERE Input Signal Assignment

4-1. TFTi& &/ 33 JLEREDER TFT-LCD panel driving
CN1
fEADRI4A Using connector : FI-XB30SSRLA-HF16(JAE)
WEARTAR Corresponding connector : FI-X30HL(connector)(JAE)
: FI-XC3A-1-15000(terminal )(JAE)
BEILVDSL L —/\ Using LVDS receiver :
a2 bA—)UICHEI A4 T (THCB3LVDF84B (A v TLoha=o X 8l) Bl & 4 Be )
Building into cotrol IC(THC63L.VDF84B (Thine electronics) compatible product)
WELVDSkS2 X2 w4 Corresponding LVDS transmitter :
THC63LVD83R(H AU IL VMO IR(MRE) XiE EHEHaEsR
THC63LVD83R(Thine electronics) or Compatible product

1 RAINO LVDS receiver signal Odd CHO (-) LVDS
2 RAINO+ LVDS receiver signal Odd CHO (+) LVDS
3 RAIN1- LVDS receiver signal Odd CH1 (-) LVDS
4 RAINT+ LVDS receiver signal Odd CH1 (+) LVDS
5 RAIN2- LVDS receiver signal Odd CH2 (-) LVDS
6 RAIN2+ LVDS receiver signal Odd CH2 (+) LVDS
7 GND GND

8 | RACLKIN~ LVDS receiver signal Odd CK (=) LVDS
9 | RACLKIN+ LVDS receiver signal Odd CK (+) LVDS
10 RAIN3- LVDS receiver signal Odd CH3 (-) LVDS
11 RAIN3+ LVDS receiver signal Odd CH3 (+) LVDS
12 RBINO- LVDS receiver signal Even CHO (=) LVDS
13 RBINO+ LVDS receiver signal Even CHO (+) LVDS
14 GND ' GND o
15 RBIN1- LVDS receiver signal Even CH1 (-) LVDS
16 RBIN T+ LVDS receiver signal Even CH1 (+) LVDS
17 GND GND

18 RBIN2- LVDS receiver signal Even CH2 (=) LVDS
19 RBIN2+ LVDS receiver signal Even CH2 (+) LVDS
20 | RBCLKIN~- LVDS receiver signal Even CK () LVDS
21 | RBCLKIN+ LVDS receiver signal Even CK (+) LVDS
22 RBIN3- LVDS receiver signal Even CGH3 (=) LVDS
23 RBIN3+ LVDS receiver signal Even CH3 (+) LVDS
24 GND GND

25 GND GND

26 GND GND

27 GND GND

28 VCC 5.0V Power supply

29 VCC 5.0V Power supply

30 VGG 5.0V Power supply
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4-2. LVDSA VA=A AN Ty E LVDS interface block diagram

ODD DATA
(Computer Side) (TFT-LCD side)
COI"ItI‘O” ] THC63LVD83R Single LVDS interface contained in a control 1C
RO-R5,GO ||__TAO-6 RAINO+ RAO-6
G1-G5,80,81 |L_TB0-6 g ‘“/} RAING- > E RB O - 6
7 - 2 RAIN{+ ~
[B2-B5, NANADE |20~ 8 g T |- Repss
J_TDo0-6 k- _} RAINT- 5 RD O -6 o
R6,R7,G6,G7, . ﬁ ) RA[NZ”‘ < "E
o Q. g
< RAIN2- & S G
< B 4
o RAIN3+ (c/a) g
—
e } RAIN3- (>— 2 E
RACKIN+
CLKIN | CK OUT
| PLL |‘[/,4> RACKIN- > PLL
EVEN DATA
(Computer Side) (TFT-LCD side)
Controll THC63LVDS3R Single LVDS interface contained in a control IC
RO-R5,GO ||./__TA0-6 RBINO+ RA O -6
G1-G5B0,81 ||/_TBO0-6 g ‘{/} RBINO- > F RBO- 6
7 _ ] RBIN1+ _1 _
[B2-B5, NANADE |- 2= 8 Z I RCO-8
l_T1D0-6 - RBINT- ) 2 RD0 -6 v
R6,R7,G6,G7, g RBIN+ :: £
2 g g
< RBIN2- d o 3
< k- 3
o RBIN3+ @ g
|
= ‘1} RBIN3- >— > é
RBCKIN+
CLK IN | CK OUT
| PLL H/; RBCKIN- > PLL




4-3. LVDST—4TwE>%" LVDS Data Mapping

51 TAO RO (LSB)
52 TA1 R1
54 TA2 R2
55 TA3 R3
56 TA4 R4
3 TA5 R5
4 TAG GO (LSB)
6 TBO Gi
7 TB1 G2
11 TB2 G3
12 TB3 G4
14 TB4 G5
15 TB5 B0 (LSB)
19 TB6 B1
20 TCO B2
22 TC1 B3
23 TC2 B4
24 TC3 B5
27 TC4 (HS)
28 TC5 (VS)
30 TC6 DE
50 TDO R6
2 TD1 R7 (MSB)
8 TD2 G6
10 TD3 G7 (MSB)
16 TD4 B6
18 TD5 B7 (MSB)
25 TD6 (NA)
31 CLK IN CLK

LD-27411A- 8



1 CYCLE

R*CLK+ __/
R*xCLK- —\

\ /
/ \

ol G G

( Go X Rs X R4 X R3 X R2 X Ri XROXGOX

D

(B1 XBo X a5 X a4 Xas Xa2 Xat KBt X

ey —XEXEL

( DE X(vo)XHs)X B5 X B4 X B3 X B2 X DE X

wvy. —KEKE)

(NAXB7XBBXG7XG6XR7XR6XNAX

*:AorB

DE:DATA ENABLE

(HS :Hsync)
(VS:Vsynec)
NA:Non Available

LD-27411A- 9

AIFEIIENABIE B DA TERENT 54, Hsync/ VsynclEBZ A NTESMLEITHYEE A\

3L, HsynoVsyne A SN THRIGIELEL A, BEIEICE 2o LIEHYEE Ao
Hsync/Vsync need not be input so that this model may drive only by the ENAB signal.

If Hsync/Vsync is input, it doesn’t become a malfunction.



4-4. LED/\Nw 54 MEB LED backlight

CN2

A4 Using connector :

SM10B-SHLS-TF(J.S.T. Mfg. Co. Ltd)

WEIRY4 Corresponding connector : SHLP-10V-S-B(J.S.T. Mfg. Co. Ltd)

ncti

+12VEIR

1 VDD +12V power supply
+12VE R

2 VDD +12V power supply
+12VEIR

3 vbD +12V power supply
+12VEIR

4 VDD +12V power supply

5 GND GND

CN2

6 GND GND

7 GND GND

8 GND GND

o BL EN 1\995 4 ON/OFFHIEMER A himF

- ON/OFF control signal for backlight
10 PWM NS4 MEEREBRPWMES A HilF
PWM signal for backlight dimming

LD-27411A- 10
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5. #ExtEx KTEHE Absolute Maximum Ratings

N Vce Ta=25°C VCC -0.3 ~ +6.0 \'% Note5-2
EEET 2 [Note5-2]
Suppl It
upply voltage Voo Taz25%C VDD 03 ~ Hg v | [Notes-2]
—HEoO RxINi-/+ _ ~ .
ANEE Vi Ta=25"C RxCKIN—/+ 0.3 ~ +4.0 v i=0,1,2,3
Input vol
Mput voltage V12 Ta=25°C BL_EN,PWM ~-0.3 ~ +VDD vV
REEE _ _ ~ R
Storage temperature Tsta 20 +80 C [Note5-1]
BERE [Note5-3]
am )3 _ _ B - o Note5-
Operating temperature Topa 20 +75 C [Note5-4]

[Note5-1]

[Note5-2]

[Note5-3]

[Note5-4]

T 90%RH Max.(Ta=40°C) HEBRITEETEL,
BAEECRE3ICLUT (Ta>40°C) =1L, EESEHRINIE,
Humidity : 90%RH Max.{ Ta=40°C ) Note static electricity.
Maximum wet~bulb temperature at 39°C or less. (Ta>40°C)  No condensation.
BIRBEITDT, Vold5A, Vpp[F6ADBRABEZHEEL THEKRE (Ea—XEFE,
LCOMNEREIRERED) | BEHREL (F—T o a— bR 21T THRYET,
BERBENDSVESIE, ERIBAD L a—FERFEE LB, B ERAOEL—XH
U9 RIE- RRERITAREENBESShET, By MIERSHOKRIE. BEAEEE
DL, EYMICTRER- BEEZ MG T 5REMEEZR T CHEEETHBELRLES,
LCD circuit design (Fuse sellect, LCD internal voltage design) and design verification
(open/short circuit test) simulated Voo:5A and Vpp:6A supply voltage.

When current capacity is small and short—circuit of LCD internal electric parts,

LCD internal fuse may not break. LCD circuit parts may generate heat and/or ignition.
According to the using application, power circuit protection is recommended at module failure.

REMERETOEMEDAREL AVMSR N, INEIEE, FDMhERRRALIE+25°CTORHE
ERRYET, , _
F . BEREEBIZBLT, 65~T5°CTHASNDISE . HEES 21— ILIFRIEICIZEY
FHAL, BELIM, RRAELDLILEBATEEEAHYET,

F=(BIR) ZIRERE (60%LL L) TOMBFERIHBOTEL R LI EBAEEABYET,
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.

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 65~75°C.

There is a possibility of causing the fineness deterioration by the prolonged use in the

(high temperature) humidity environment (60% or more).

WAVEDERST DED Aa—IVIRE (EVa—ILAMED 2D T, REREMZ UL KSITL TS,
Permanent damage may occur to the LCD module if beyond this specification.

Functional operation and LCD storage should be restricted to the conditions described under
normal temperature (LCD outside).
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6. BRI Electrical Characteristics

6-1. TFTiR S/ N\ JLEREIE} TFT-LCD panel driving Ta=+25°C
[SEN =]
%;r\ %E —_
Supply voltage Voo 4.5 5.0 55 V [Note6—1]
HEBR _ Vee=5.0V
Current dissipation leo 450 1000 mA [Note6-2)
HEANIVIVEE _ _ _
Permissive input ripple voltage Vee 100 mVp-p Veo=5.0V
LVDSAKEE _
Input voltage for LVDS receiver Vi 0 24 v
LVDSOEVE—RERE
LVDS common mode voltage Vou 1.0 12 14 v
EPANERE _
Differential Input Voltage Viol 200 600 mV
2B A High | Vqy - - Veu+100 [ mV
ALY a)LREE Voy =+1.2V
Differential input threshold voltage Low | Vo Ve =100 — _ mV
LVDSAA—1tvE-NEEE - _
Differential Input Common Mode Voltage R Vou [VID/Zl VCM+|VKD/ZI v
HIRIEH n _ 100 _ | o | =mEEm
Terminal resistor T Differential input

N —
[Note6-1] ANBIEL—4> R Veo turn—on/off conditions

2.7V,

D>
tl t2

data

> ON
t5 t6

Back light  opp OFF

BBE  |RDIEE|RK|BEE| B85 B/ EE(EK|BA
Symbol | MIN | TYP [ MAX| Unit|| Symbol | MIN | TYP | MAX| Unit

T1 0.5 - 10 | ms T4 1 - - s
T2 0 - 10 | ms T5 - - |1 300 | ms
T3 0 - 1 s T6 - - | 200 | ms

T—AANENVISAMEITEDBERIE, ERRA N —S U REHBRBLES,
INFIVBIELIBT D /A I TR RAT HAHWNI SRV BMERIER D/ Ny 54 R KTIZT, BB
BHRT. HAVMIEETHEVWRTETIBENHYVETH. ChIZANEEDEEIZLELD
THY. RBEDA—NIZFA—VEEZZEDTIEHYERE 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.



R EIEFE T Vee—dip conditions

LD-27411A- 13

1) Vth< Vocé Vmin

Voo — — td = 10ms
[ Vmin 2) Veo < Vin
Y Vi =35V BREEERTEGIEIANEES—TVR
V| Vain= 45V IIES 26D EBLFET,
< ~ Ea— Vee—dip conditions should also follow the

[Note6-2) 4ZE# Current dissipation
ZAEE - 1 R At 256 P SR R R B
Typical current situation : 256—gray—bar pattern
(RIZESEMH Vee=+5V, fck = 74MHz, Ta=25°C)

On-—off conditions for supply voltage

RGB RGB RGB
GS0 GS1 GS2

RGB RGB
=== GS254 GS255

vy
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6-2. LED/ A5 FEE S [E B& &R Backlight driving Section

= EN =SS
EREE VbD 10.8 12.0 13.2 v [Note6-3]
Supply voltage
HAER _ -
Current dissipation D1 13 15 A [Note6-4]
ol J =5
u‘Fé)\jJ ) J?Dllf BT VRPBL - _ 200 mVp-p|  Vpp=t12.0V
Permissive input ripple voltage
T
A SHIEE VIH_BLEN 2.1 - Voo v
High voltage [Note6-3])
BL_EN o [Ngt:6—5]
AILoTIE VILBLEN - - 0.4 Y%
Low voltage
].UjHi%E VIH_PWM 2.1 - Vbp \Y
High voltage
P AHLoEBIE
OEg - -
Low voltage VIL_PWM 04 \% [Note6-3]
PWMJE & £k [Note6-6)
&l _ [Note6-9]
PWM frequency frwm 200 1K Hz
PWMTF a—F—Lt _
PWM duty ratio Dpwm 10 100 *
& 70,000 [reference]
Life t.” L - h [Note6-7]
ife time (Module) [Note6-8]
[Note6-3] A ABEL—4H 2R On—off conditions for supply voltage
0.9 Voo s N 0.9 Voo
0.1 Voo 0.1 Voo 20us = t8 = 200ms
Voo
s | to Y = Oms = to
t11
Oms = tio
BL_EN
! | 1s = ti
ti2 ; : t13 - Oms = ti2
el — Oms < tig
Back light I
(LED) OFF ON OFF ON OFF
[Note6-4] HZETER Current dissipation
Typ. value: Vpp=+12.0V, PWM Duty=100%
Max. value: Vpp=+10.8V, PWM Duty=100%
[Note6-5] High : Backlight ON
Low : Backlight OFF
‘ EtME
[Note6-6] PWMERASIES
frwm = 1/t15
Duty 10% : Min. Luminance PWM
Duty 100% : Max. Luminance tis

Ta—F4—ICTHCTHEEMNTZE (BL. t14=500 4 sTHA &)
FIRBMNEGDE, boDEEDORTHUDETEHBELHYET,
Luminance changes in proportion to the duty ratio. (t14=500 i s)

When the frequency slows, the display fineness might decrease.
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[Note6-7] Ta=25°CIZCEEEEATUIE, BBELSWHED 50%I(Z>1=/

Luminance becomes 50% of an initial value. {Ta=25°C)

(Note6-8] AHMBIZFHEALTLALEDIZREICHL CHERICHETT ., SRBET TREMBIVITEYIREL
CERICEONET L, RRICEGMET I 2TRENBYET,
LEROSSGRET CIERICEONAMRICIE, B ETTHHTIL,
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.

[Note6-9] PWM{E-E%10msecid LOFFY 25513, BLENEEZLowlTUtYRLTTELY,
Dy ENTICPWMEEBEBIRALIZEE L, VIR I— NSRBI AWV E=OBBRAFKLET S
BENHYET,
When PWM signal is set “Low” more than 10ms, please turn off BL_EN.
If PWM signal is input without reset of BL_EN ,Soft start function of LED driving circuit is invalid
and inrush current may occur.

OK NG
N4 Numoy” ) oy
ver 10ms over 10ms

PWM PWM i
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1. ABEBDRALZIU 4 ¥4 Timing Characteristics of Input Signals
7-1. #4325t Timing characteristics

’70':' V7 BB 1/Te 60.0 740 85.0 MHz
lock Frequency
aRA TH 1030 1096 1650 clock
orizontal period
\IMRTERSEL THd 960 960 960 clock
orizontal display period
ENAB e
) .
Beteaid TV 1111 1125 1360 line [Note1]
AR R TVd 1080 1080 1080 line
ertical display period

[Note1] ENABIE S DTVHIRIMN KRG AL, 2V vhED R TR OE FEEARERAHYET,

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

< TH N
THd R
ENAB __\\ \ // N\
Aside DATA X019 G X3 X XX
3 side DATA X 1620 X XX X XX
(R2,G2,B2)
Tc
1079 1080 12 \ 1079 1080
evs [ 1T U U U1 I
p TVd s
« TV R

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

Rl |[B|R|]G]B

(1, 1) (2.1),
T up
T—RDEERREE H, V)
Vv
<~|pd.n o ibE 1] D( 1920 1)
D(1.2)[D(2,2)
D(1,3)

D(1, 1080) D( 1920, 1080)




8. ANBRERTEARBESIUREDEERA

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

BRU T—243{ES Data signal
R EEPERR
G‘ﬁ;’f;ije RMEERME |RO|R1|R2|R3[R4|R5|R6 |R7|GO|G1{G2|G3|G4|G5|G6{G7]|B0|B1|B2|B3|B4|B5|B6|B7
B Black — Jofolojofo|lofjo|lofjo|lojo|lo|ofo|[oloJo|o|lo|o|lo|o|o]|oO
H Blue — (ojojojofojofolojojofojofolofofjojt |11 1[1]1|1]1
s| & Green — Jofjojojofojofojot|[t]1|t]1|1|1]1]o|lofloloflo|lo|lo]|o
@Sl ore | ovan | — [olo|ofo]ofolo]ol s [ttt ] ilalalt]tlal1]7]
ﬁ% 7 Red — Jtft1|1]1f1]1|{1|]1)o|lo]jo|lo|o|lo|o|lo]Jo|lo|lo|o|lo|lo|o]|oO
M <tv4 | Magenta | — Tttt 1fr]t1f1jofojofolofofolodt]t|t]t]1]1]1]1
" Yellow = v rpr e ftprpr ottt ftf{1]ojolofloflolo]ofo
B White u N T T T A T N R T A O T N A A O
2 Black | GSO |o|lojo|[o|o|o|o|oJo|ojo|lojo|o|lo|loJo|of{o|o|o|o|o]|o
=| 1 ) Gst |1fojojofo]ofo|loJo|lojo|lojo|lo|o|loJo]lofjo]o|o|o|o]|o
Hnéf'_) 11 Darker | GS2 |Oo|1]0|o|lo]Jofojojo|olo|lo|lo|of{o|loJo]o|lo]o|o|lo|o]|o
a1 oof 1 1 ] 1
+!eé‘§ ! I ! !
§ B | Brighter | GS253 )1 |O 1|1 |1 [1]|t|1}o|o|lo]o|lojoj{o|o)ofo]lo|lo|lo]|o|[o0]oO
Sl | l Gs2s4fo |t 1 f1|1|1|[t1]1}Jo|lofo]o|lo]loflo|loJojo]o|lo|o|o|ofo
i Red |Gs2s5| 1| 1]t |[1]|t|1|[1t]1}fo|loflo|loflojlo}lo|lofJo]o|lo]o|lo|lo|o]|o
2 Black | Gso {ofojofo|o|ofojojJo|lo|oflo|o|o|o|oJo]o|lolo|o|o|lo]|o
o] 1 | GS1 |oJo|lofojo|ofofoji1|]o|o|Jo|o|jojofoJoflofo]jo|lo|lo|o]foO
H.,C%) i3 Darker | GS2 |ojo]Jo|fo|o]|ofojojo|t1|o|lo|o|lofo|loJo]lo|lo|lo|o|o]o]|oO
fn 5[ 1 ] t 1
% B I ! ! !
>| B [ Brighter [GS253J 0 f0jo0jojojofojofifoft]1[t1|1]t|[1]ofo]jofo]|ofo]ofo
S 1 | Gs254j0|0jojojojofofojo|1|1y1|{1]1]1]1]o]lojo]|oflofo]lo]|oO
1% Green |GS2s5|0fo|ojojo]o|ofo)1|1|t1]1]|t|[1]1|1]ololo]lolo]lolo]o
2 Black | Gso Jo|o|ofo|o|oflo|oJo|lo|ojo|o|ofjo|[o]Jo|o|lo|lo|olo]|ofo
) T 1 Gst1 Jojofo|o]Jo|fo|Jo|JoJo|[o|ofo|o|lof{o]o]J1]o|o|lo|lojo]lofo
=3 ® Darker | GS2 |o|o|ofo|o]o|lo|ojo|o|o|lo|o]lo]jo|odJo|1|lo|lo]jo|lo]ol}o
i ! t 1
ool ! J !
ol B | Brighter |GS253|0f(0|0jofo]ofo|ofJo|lo|ofjo|ofjolofloft1ftol1|jt|1]i1]|1]1
S 1 | Gs2s4|o|ofojojofofofojo|ofofofofjo]ojojof1 |1 |1{1]1] 1]t
& Blue |Gs2s5|o0fo|ofjojojofofojo|lofo]jolofofofof 1|1 1|11 ]1|1]

0 :LowlLRNJLEIE Low level voltage

FERTADT—FESEYNANITT, Fr256R5H., #2560, H256PE %R TL.

1 HighL R JLEEIE High level voltage

BE24EVRDT—ADHEEIZLYI6TTHFRBDRTATEETT,

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 16.77-million—color

display can be achieved on the screen.
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9. YL Optical specification
A2

Ta=+25°C, Vcc=+5V

amgm | | XF 603 70 85 - | Des
Viewin Horizontal 609
angleg CR>10 [Note1,2,4]
HEEH 6 06 _
range Vertioal 912 70 85 Deg.
(:)]o/ntt;?;‘ﬁtc’; CR 900 1500 - [Note2,4]
SERERSR) - _
Response Time(White Black)| * " "¢ d 3% ms [Note3,4]
EREEBEE Wx 0.242 0.292 0.342
Chromaticity of White Wy 0.257 0.307 0.357
RTAFBEBE Rx — 0.645 —
Chromaticity of Red Ry 0 0° —_ 0.329 —
TTERERE Gx — 0.290 — [Note4]
Chromaticity of Green Gy — 0618 —
RTEEREE Bx — 0.146 —
Chromaticity of Blue By — 0.069 —
HERmIEE - 2
Luminance of white \E 300 400 cd/m
HBE S _ _
White Uniformity 1.33 [Note5]

WIS EKTERI0 ZITHEELET,
TN EREL. TEREOE2OREAZEBVTIEEHIVDIECERSERREBIZTITVET,
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.

Y538 Sensor

: [GEEE Response time (BM-5A/BM-7)
: A kS Ak Contrast(SR-3)

: #EE Luminance(SR-3)

: BB E Chromaticity(SR-3)

LB Sensor(EZ-CONTRAST)

Field=1°

[ E PR Panel center( 8=0° ) B E P 3 Panel center( 8=0° )

TFT-LCD module TET-LCD module

B2-1 RE AYFIERIE A 2-2 AV RS RN/ FEE /I EEE/ BRI &
Fig2—1 Measuring setup for Viewing angle Fig2—-2 Measuring setup for Luminance, Chromaticity and Response

2 NFFHERIE S L

Fig.2 Optical characteristics measurement method
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[Note1]#R A i 0D FE 2 Definitions of viewing angle range
i%8% Normal line
609 212 903

¥ 6B 60'clock direction
[Note2]aX bS5 X LD FE 2 Definition of contrast ratio
RA[CTAVISRAMNEEEELET,

The contrast ratio is defined as the following.

2 RSZRH (CR) _ B&R RO E S RIEE Luminance with all pixels white
Contrast Ratio(CR) ERTOEETRIEE Luminance with all pixels black

[Note3)IiHZ5 53 E D TE 2 Definition of response time
TRISRTIIICTEIRVIRUCERTHETEANL. SABHAOELBREICTESELES,
The response time is defined as the following figure and shall be measured by switching the input signal for
“black” and “white”.

White , , Black S White
—~ o~ 7 K N
22354 100
K53 90%
m O >
& L O
REE
Heg
ML 1%
L L
T Ta X
—_—
. Ti
[Noted JEIE th REPCRIELET e

This shall be measured at center of the screen.

[Note5)#& & 43 % D 7 & Definition of white uniformity
TRIZSRISERO~O)DRIEET, XOHERIZTESELET,
White uniformity is defined as the following with five measurements.(D~®))

Sw = D~BDmZAMEE{E Maximum luminance of 5 points
D~B DB /IMEE(E Minimum luminance of 5 points

480 960 1440 pixel

| I
| |
(? G‘a) 270
®
4
I

540
’{5) 810
|
10. RRE{L Display Qualities
R AR EREEESBLTIEE,

Please refer to the outgoing Inspection Standard.

pixel
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1. EVa—I)LOEYHLY Handling Instructions

[EZ2—)L BRI HEREREBRE]

[Handling Precautions]

a)

b)

c)

d)

e)

f)

g)

h)

k)

EV2—LOBYFENETESRYERDDEDREICTIT > TTIN, HFICEBROBYMNED 1—)LIHE
T HERMEREA L a— L THIET HAREEAHYET,

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

T—=TNEAFAIRIAIFRT D&, BT ED2—ILICA DT IEFRPLIEBZOFFICLTABIT>TTEL,

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

T OEEFELHEED 2— L AIOEREOaRIFEIAVA DS MHSROESITERLTTEL,
R OEMT R LS AEEENBHYET,

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.

NRRNREDFHRITFEDEZVLDT, BOEDPHEFZELD TRoYLGNESEVIRZIE+H3EELT
Tab,

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

FARLOTE, BERELSESN A A METTH EON2T O—THRERIELTT I,

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

KEENRIBEGETALERVIIORAICHYETOT, IS, FRIBRHINEIERLIMNHETHRER->T
TaEby,

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

CMOS LSIZERALTVWET O T, YRV EOHERICHEEL ART—REEDERELTTELY,
ZOMh. BEEFHAICHTHEEEELETLTTILY,

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

EVA—LCIIEBEFERLTEYET O T, MYFHLICEHIZZTySHI+F S EELTTEL,

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

AR PHHEREREERALTHEYETOT, FELEYEVLDIZY TRY, BWNVEREMZ &, TL, hy
PREEHHROREIGYETOT, BMYRWLICIEH2ERLTTSL,

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

Always handle with care.

NPV RTEANHIBLIIGS . AN—UIECMAET L5 HET L BYET,

BRI EF THMLEOESITH2ERELTTSL,

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.

NRIVFRTREAHELIZEE ., IRILHDOBREDFENASIBNNHYET, HLBR->TELOICAL-EE(E
BELITKTHEWNVEEL. EEDRWERZITTTIL,

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.



m)

n)

o)

p)
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BB ER & B U/ S8 — VBRI N RO TS0, BREA IR T DRI HYET

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

E5 B AGERDEMRRBRESO SRV LSICHENLET,

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

EVA—IDREITONTIE, A ERFICKYIRFIZZTDIBENHYET ., ZhEno BAKEEIC
FE-THRELTTELY,

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

AED2A—VICIE, RIFLRLEOEHIERICREIILLEZR>TEYET, RET L LEFIBET BB,
HRDRYBAERNIC, HERISTEELEAOD Y ELFIBET S,

HEBEM

T—ANUFEEED L, FEEEET S,

BRETOT7OREHMESICH TENL—EEE T S ENTTRHET S,

Protection film is attached to the module surface to prevent it from being scratched .Peel the film off slowly,
Jjust before the use, with strict attention to electrostatic charges. Blow off 'dust’ on the polarizer by using

an ionized nitrogen.

TV LRI R SR ARREAN TV LZZREYVFFEODTTEN, SRV KRERAEROREI IV LE
BUBYMNTTREAET5L. RARRENSEEL, VIRONEFRESEELSTREENHYET,
After peeling laminate film off, please do not 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.

[ty hEEt LD ESHEL]

[Set-Design Precautions)

a)

b)

c)

d)

e)

f)

MIEORELGYETOT, RUTED2—ILESRBLEVTTEL,

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

BYFITRER—FETEEL, ED2—LIT" VYRR ED AN ANMH 5RO ESIZLTTELY,

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

EDa—ILERYAFHFERIXEMI, ESDXOHE/ A Rk T AREILD S, T—REEEBEHLET,

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

ERANDEYFFHFIEMLIE=0.294+0.02N-m MAX(5[E) &4 E T AY, M K ARERE T2
ToTTELY,

When install LCD modules in the cabinet, please tighten with( “torque=0.294--0.02N-m MAX(5 times)”).
Be sure to confirm it in the same condition as it is installed in your instrument.

EDA—IVEREICE, ERERNHYET DT, BEHEA L TEITIIL ZRHMNH S AUMEIZL TREL,
AL HEEEE AN EIET BN HYET,

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.

EC1—VBEICEB—EOENNINBERTLS, BRFRGEORRLEYET O TES1—LEEE
BB T 5 & 5EEICIELENTT S,

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.
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g) RRLRAIREREEDTIBEETHELEIEEELLSEIBEORVELSTELTTEL,
In case of attaching a cover glass or touch panel to the front surface, use appropriate measures to avoid
degrading optical performance.

h) BRRAED2—ILRHIHAVEDENADERBEH B, BELEDICASHARETIELNBYET,
ERERE., AHFOERARVAFIRSE 577 EARCIE, ZORADIICHE QMM NT ILEZE
YT 5FEDREZHEVHLEYT,

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.

i) EDa—VICBFWTREEEAECANESIC, MEEEEEL S RE - BHEBEOLET,
Please design part arrangement to consider the heat dissipation not to change the local temperature
for module.

1) AHBBCRESATOREERRERIE, BT FoTEEN, ChEBI THEALIES . 50 5E - FiE
FEOLEOBNABHYET BEEECANESED. ERBRO/N\SYXFELEED L, X RXEEE
HAGODIDITEELTTEL,

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) EREBEFGHEENICTERALTTSD, COHBEEZBA -GS, EHBRRERNTH>THEIEXRITSNE
‘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) EDS2a—IABRBAROADESOENN, YEFICOVTIE, AEBRENER-EESEENL—Y U RIZHEST
RETLTT S HEENDEHTANLIIGE  BMEORRSILELDAREENHYET,
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on—off
input signal after power on of LCD module.

m) EYbOFERAZHICEDE T, B2~ EROEREREHBEBECRITTIL,

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

0) EVa—ILhSOFREES A EIIBBICHEEEZLOLSICHBLHFITBLTERLI LY — LR EE
BREVLET, '
Take enough shielding countermeasure not to interfere to peripheral electronic device by unnecessary radiation
from the module.

p) AHIEISBE - B KR R ITREL THYER A,

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

q) EDa—IIEREENICESMAYNELLNEIICED a— L ERHERTEELOEHEHINmUTTO
BEERESEOEBLET,
In order to prevent LCD module from bending by local stress, please consider the design of less than 3mm
in the space distance between the mounting device and LCD module.

[(EHEAICEET 5 FEBEESHEL]

[Operation Precautions)

a) BEARIVICIE, KEXFEOEHAE L TEWOKSHERIESD, COBBBE T CTHERICHRDISA 1.
B T—FERITHFIERLIZEN, BR/AARIVITHEORSRFINET LRIV EDO SIEICENY,
RAMUNMETTEENDBYET,

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)
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EVA— VORI B UM OMAAA LT, B E R A R BE ST (502, H2S%HE)
TORBIHEAVORE., -, ChOoDEKERET HRE, BH. BEH. BEFOMHELCDEY2—LO
FETHEALLIGS. BR. Z8. RARBMNOSLLE. BIEREZORAEALLL 4. RE -CHEREZEITTTIL,
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.

TYMUICERLTOSH O BEM AL T IRF VIR (T READ . DV EEH]
(BE7NA—NLRBEUFTFDLR) N/ FAF(TVIED FIokY ., BHRIR~OEM - EEMIHIHET
REARDEEICLDIRTODEBENEZLHENHYET . BEHOFERMBLOBEEHELHABER T I,

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.

HnOTLr I LIFBERFTRAEFRKELLCD SR ILOEGHOEREICHEELZ S A58, HALGVLTTEL,
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.

REFEIOEE/ 4—VRFTTOERL, BRERKNVEILHGENHYFETOTIERE TS,
(BRBERIT DDA )—0—N—ZZFETSILY, )

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.)

ERREFERELUT T, HHOKRRMNEBLARIVBEBORRICEYVET, Ff-. ERRFREZEZLL
REDFHEDORKEGY, TOREICRSEVENHYET, HESLTERTORFESBELOLET,

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.

EHH., SRS RRECHERTIG5E8E. #EHLOREEZHEVL-LEY,
Nature of dew considerat_ion prevention is hecessary when LCD is used for long time under high—temperature
and high—humidity.
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