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EE NOTICE

OXREMEHRIIBHEOEEEICTHIDOIABTELSENTULETOT, MYBRWIZERASICTEETECE I,
AEMEROANBTEZELICEMTHEELGVWESBELBRLEITFEY,

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.

OFREMERIZHF SN TLAICAB I, B R mZEFE ARG HAAZHREATH-HDTLOTHY.
ABEMERICEOTIEMBE. TOMEFOERICHT ARIAFIIERIEDTFHRZITOLOTIRHYFE A
F  BHRGRTERALCEICRY, E=FEIEMBEFICHIDOOMENRELI-LS. BRI —VUITDEZE
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.

OBM I THAUELLILEBEHERED O (THRE. H1E. HH . B, TOMORBRIZOTEMLZLT
EZRETHAGEEADYET . ARMOEHANICEFEROLHRETBAICTHERENZEFZFITIOEMLELET,
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.

OAMRENTHAIZELTIZ, KA AR CEHIN-EREHRUIEEELETEOET, AEHEHERO
EARAZFHEHOIWLEEFRFTERL-ARGOEAFISERTABEFTICEHALT,. BHE—UITO RIS
BULWEHA.

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.

OFHEmlF, —lkRERAEFRGICEASNACLZBEMNICHFE - RSS2 TY,

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

OXRHEmIE, EXHHFCLPETERE(RITH. BEE, BEIEGE) . E5H. h ARNOBRIENE., 77—LKE.
FREEHAFLEDHFIERATIGE R, BUGEFTSIURDEEIIZERL., EHEE-TEEZHERK
ICTHRHERTHEIICEBLELET.

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.

OFXREmlL. MEFHHE. FREFHKSE. RFOHEHES. EniEFICHIDOIERBSFLLEOBOHTHL
EEE - ZE2MNBELENSIAEADERIIERLTEYEFADT, INORARICIIERIZELEWLTT S,
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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OFHMICENWTEAN R T IAFRLANTIHEASNSES . FAIFARTEOF TIERIERSET &£
BRAVLELET,

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

OZXRLCDEY 21 —JLIXRoHSIEF95/021ZE ML THYFET , F/=. RoHSIETME R UM EILNS T/ DERH

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

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

OFV UEHRIRILFMEIIEALTLWER A,

The ozone—depleting substances is not used.

OXREBEMEHICEBIVEL-HZEIX VNADITERICKIVERTLIEDELFT,
If any problem occurs in relation to the description of this publication, it shall be resolved through

discussion with spirit of cooperation.

ORHBIZOEIFTHGRVHYELzL, FJRIICEARTEOFTIERIBESFT OBBLELET,
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% i Applicable TFT-LCD module

AEMEFR L. hS—TFT—LCDEY 21—/l LQ156M3LWOT IZEAMLET .
This technical literature applies to the color TFT-LCD module LQ156M3LWOT.

2. BIZE Overview

RKEDVA—IIIE, FEILIZR-DYAVEREZ D ZXA(TFT : Thin Film Transistor)Z B\ f-hT5—
RRAIBEE T IT47 XM RABEBERBTAATLAEY21—ILTT,

AZ—TFT-LCD/\RJL, RS /\—IC, arbO—)LEiE, EREIERE BN\ yREIZLY
fERkEh ., /23— 14 A IZLVDS(Low Voltage Differential Signaling)Z{#E AL .+ 5V EREIR
BUONyISAREEREH2VZMIETHIEIZELY ., 1920 X RGB X 1080R v kD /AL EIZ167THED
Z#z. XFDZRIMNAIEBETT

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.

RKETIVIE, 8EENVITAaREE ., £, BEEINEWVLAT—T1ILERUPLEDZ{FERAT 5 &
[Z&Y. BB ONGEBZBENFONET , (NTSCEET6%)

VIVFAT4T7 RAEICR@ESGTFT-LCDOEY 2 —ILTY,

F AED 21— IVILREFA TR EG>TEYFET,

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.

HE.INVISALEER BT ALEDRSA/\EIRIZECa—ILIZAELTEYET,
The LED driver circuit for backlight is built into the module.



3. B 1R Mechanical Specifications

EEHY (X

Display size

T &

Specifications

39.6 (15.6inch)Diagonal

A R HEE

Active area

344.16 (H) x 193.59 (V)

Pixel format

1920(H) x 1080 (V)
(1 pixel=R+G-+B dot)

T ANJREL

Aspect ratio

16:9

B &HE v F

Pixel pitch

0.17925(H) X 0.17925 (V)

= & B 5

Pixel configuration

RGB it A1
R,G,B vertical stripe

XLKE—F
Display mode

/=)= 5v7
Normally black

SV ~T ik

Unit outline dimensions

363.8(W)x2159(H) x10.8(D)

B =(MAX)
Mass(MAX)

(TBD)

RENE

Surface treatment

ToFTLT7n—Fa—rLE

Anti—glare and hard—coating

LD-26552C- 5



4. ANmFRBMELUBEE Input Signal Assignment

4-1. TFTE R/ ILERENER TFT-LCD panel driving

CN1

FHIAR24 Using connector : FI-XB30SSRLA-HF16(JAE)

B S 37143 Corresponding connector : FI-X30HL(connector)(JAE)
- FI-XC3A-1-15000(terminal )(JAE)

FEELVDSL  —s\ Using LVDS receiver :
2 bO—)LICHE A A 7 (THCE3LVDF84B (A IL VOV A H) R E M AE M
Building into cotrol IC{THC63LVDF84B (Thine electronics) compatible product)

BELVDSkS52 AZwA Corresponding LVDS transmitter :

THC63LVD83R(F AU IL VOV RA(#RE®) XIE RFMHERER
THC63LVD83R (Thine electronics) or Compatible product

AT
Symbol

HRRE

Function

=

RAINO-

LVDS receiver signal Odd CHO (-)

RAINO+

LVDS receiver signal Odd CHO (+)

RAIN1-

LVDS receiver signal Odd CH1 (=)

RAIN1+

LVDS receiver signal Odd CH1 (+)

RAIN2-

LVDS receiver signal Odd CH2 (=)

RAIN2+

LVDS receiver signal Odd CH2 (+)

GND

GND

RACLKIN-

LVDS receiver signal Odd CK (-)

O |0 || ||| Ww|M

RACLKIN+

LVDS receiver signal Odd CK (+)

RAIN3-

LVDS receiver signal Odd CH3 (-)

RAIN3+

LVDS receiver signal Odd CH3 (+)

RBINO-

LVDS receiver signal Even CHO (-)

RBINO+

LVDS receiver signal Even CHO (+)

GND

GND

RBINT-

LVDS receiver signal Even CH1 (-)

RBIN1+

LVDS receiver signal Even CH1 (+)

GND

GND

RBIN2-

LVDS receiver signal Even CH2 (-)

RBIN2+

LVDS receiver signal Even CH2 (+)

RBCLKIN-

LVDS receiver signal Even CK ()

RBCLKIN+

LVDS receiver signal Even CK (+)

RBIN3-

LVDS receiver signal Even CH3 (-)

RBIN3+

LVDS receiver signal Even CH3 (+)

GND

GND

GND

GND

GND

GND

GND

GND

VCC

5.0V Power supply

VCC

5.0V Power supply

VCC

5.0V Power supply

LD-26552C—- 6
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4-2. LVNDSAA—TJxAAMOT Oy E LVDS interface block diagram

ODD DATA
(Computer Side) (TFT-LCD side)
Gﬂﬁtl"ﬂ” THC63LVD83R Single LVDS interface contained in a control IC
RO-R5,G0 3 TAO-6 R RAINOY RAO-6
) RAINO- = _
G1-Gb5,B0,B1 *3 TB0O-6 a /; {>— - RBO-6
7 TCO0-6 31 < RAINT+ - RCO-6
B2-B5, NANADE | & AN 4
J _TDo-6 = /; J 2 RD O -6 ¢
R6,R7,G6,G7, o Y RAIN2-+ E 45
- o C
—J | A
< } RAIN2— {> O E
x|~ RAIN3+ D :
- L
P s g
E RAIN3- 8 2 £
RACKIN+
CK OUT
CK CLKIN PLL ‘D RACKIN- {>_ PLL
EVEN DATA
(Computer Side) (TFT-LCD side)
CDntrD“ THCE3LVDS3R Single LVDS interface contained in a control IC
RO-R5,GO ||/ TA0-6 N ROINOT RAO -6
_ -
G1-G5B80,81 ||/_TBO-6 g /> RBINO ::> = RB O -6
7 B g RBIN1+ -1 RCO-6
B2-B5, NANADE |-— " D — 0
J__TD0-6 = }> d > RDO -6 ¢
R6,R7,G6,G7, g | C RBIN2+ N E
- o d
< RBIN2- ' 3
E-::: D E _-:_
N RBIN3+ & &
O il
= 1 = C
- RBIN3- 4 > £
RBCKIN+
CK CLK IN PLL _D N {>_ - CK OUT
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4-3. LVDST—ARTvE>4S LVDS Data Mapping

Transmitter
Signal
Pin No Data

51 TAO RO (LSB)
52 TAI R1
94 TA2 R2
55 TA3 R3
26 TA4 R4
3 TAS RS
4 TAB GO (LSB)
6 TBO G1
7 TB1 G2
11 TB2 G3
12 TB3 G4
14 TB4 G5
15 TBS BO (LSB)
19 TB6 B1
20 TCO B2
22 TCT B3
23 TC2 B4
24 TGC3 B5
27 TC4 (HS)
28 TCH (VS)
30 TC6 DE
50 TDO R6
2 TD1 R7 (MSB)
8 TD2 G6
10 TD3 G7 (MSB)
16 TD4 B6
18 TDS B7 (MSB)
29 TD6 (NA)
31 CLK IN CLK




LD-26552C- 9

1 CYCLE

R¥CLK+  —/ \ /
R¥GLK- —\—/—\—

R*INO+
R*INO-

R*IN1+
R*IN1-

R*[N2+
R*IN2-

R*IN3+
R*IN3-

G2 A Gl X Bl XBO XG5 A G4 X G3 A G2 A G1 K Bl

R7 X R6 Y NA X B7 G? a6 X R7 X rR6 X NA

*:A or B

DE:DATA ENABLE
(HS:Hsync)
(VS:Vsync)

NA :Non Available

AHEIEITENABIES DHAHIZTERENT 5.4, Hsync./ VsynclEF [F A ATEKAEITHYEE A,
L. Hsync./ Vsync W ANESNTERIGIZLAEWNS ., iREEIZESAZEITHYEF A,
Hsync/Vsync need not be input so that this model may drive only by the ENAB signal.

If Hsyne/Vsync is input, it doesn't become a malfunction.



4-4. LED/\u5A BB LED backlight

CN2

O34 4 Using connector :

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

@S 2473 Corresponding connector : SHLP-10V-S-B(J.S.T. Mfg. Co. Ltd)

474 No.

Connector No.

i —No.
Pin No.

ics
Symbol

HERE

Function

+12VEIR
+12V power supply

+12VEIR
+12V power supply

+12VEIR
+12V power supply

+12VEIR
+12V power supply

GND

GND

GND

GND

1\ Z5 4 ~ON/OFFH|EME S A HifkF
ON/OFF control signal for backlight

IS4 MEEREZERPWMIEES A HinF
PWM signal for backlight dimming

LD-26552C- 10
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5. #xIm RKEH Absolute Maximum Ratings

A2

| = ¥ |

=] =0 ! F 2 =Ry i+
Parameter Condition i Ratings Unit Remark

EIREE
Supply voltage

Ta=25°C VCC -03 ~ +6.0 Vv [Note5—2]

Ta=25°C vDD -0.3 ~ +16 Vv [Note5-2]

ANEE RxCKIN-/+

Input voltage

RxINi-/+

Ta=25°C -0.3 ~ +4.0 =0,1,2,3

Ta=25°C BL_EN,PWM -0.3 ~ +VDD

RELZE -20 ~ +80

Storage temperature

[Note5-1]

[Note5-3]

E{FmE —20 ~ +75 [Note5-4]

Operating temperature

[Note5-1]

[Note5-2]

[Note5-3]

[Note5-4]

"EfE :90%RH Max.(Ta=<40°C) B EBERITETETH L.

R KEECREICLLT (Ta>40°C) f=f=L., fETBI LI E,
Humidity : 90%RH Max.( Ta=40°C ) Note static electricity.

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

BIRBREICDUT, Vool E(TBDA, VpplX(TBD)AD EF R 2 E L CHEEKHRET (EA—XEE.
LCDAEREIRERET) . SRR EL(A—T 2 a— B 21ToTHEYET,
ERBENNINVE S, BERBROA—NENRELLE, BHERABOEL—XAH

DN RIE-RAEECTAIRRESBESNTT, tvMIBRERFTOEIL. BERFEZE
DL, EyrEIZTABER - BEEZH T HIREREZTR T TIAEESEFITREBULELET .
LCD circuit design (Fuse sellect, LCD internal voltage design) and design verification
(open/short circuit test) simulated V;.(TBD)A and V,:(TBD)A 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.

AEBERETOEEOAREE, AVFFAR BB ERE., TOMBRMBALIL+H25°CTODRAEE
EEYET,

F-. FEREBBIZEWVT, 65~75CTHERAINSGIGE ., BHBEYVA—/LIEBIRICIETEY
FEHADN. BEELZM, RTEKEOLSIEEBAIESELHYET .

F1-(BiR) ZRIRIE (0% L) TOMBEEARAICENTERMEBILZTIBLAIEELBHYET,
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 65~80°C.

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

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

WNEASEN D DEDV2—ILRE(ED2—IILAEN [ZDOWT, KERZEZHZ ELVEIIZL T ZE0Y,
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. BRBIIFE Electrical Characteristics
6-1. TFT; &S/ \JLEEB)EP TFT-LCD panel driving Ta=+25°C
IEH S

Parameter in. . . Remark

BIRET -
Supply voltage | - - [Note6-1]

HEEM Vce=5.0V
Current dissipation [Note6-2]

HBEANVYTILERE Vee=3.3V

Permissive input ripple voltage

LVDSAHNEE
Input voltage for LVDS receiver

LVDSOEVE—FKFEFE

LVDS common mode voltage

=PWANERE
Differential Input Voltage

EMAN High
ZALwiaLRBE Viy =+1.2V
Differential input threshold voltage

Low

LVDSAD—1FVF-VBEE
Differential Input Gommon Mode Voltage
R um =HE 5[

Terminal resistor Differential input

Note6-1
[Note6-1] ANBEL—7 2R Vece turn—on/off conditions

data

> ON >
t5 ‘ 1\ \ L6
Back light OFF OFF

T—RANENVISA LR LTEDRERFRIE, LEBAN SR THERMLET,
INFILENELARID /NI S A bR KT HAWNIENARILEEF LR DN\ ISA I KTIZT, BElE
HERT, HOAVWEEEB TELWRTEITOGEENHYEITH. CNIZAAESTODEEIZLLLD
THY.,. BREDVAI—NITFA—VEFEZ 53D TIEHBYER 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.
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BREF =T Vee—dip conditions 1) Vo< Voo = Vinin

td = 10ms

vﬂﬂ
ﬁv;vmin 2 Voo <V,
Vin = 35V BENEERTERGHIAABES —7UR

¥

[Note6-2] ;& E R Current dissipation
1ZHEE . B 2Ht256REATR R
Typical current situation : 256—gray—bar pattern
GRITE &Y Vee=+5V, fck = 74MHz, Ta=25°C)

IZIET HEDEHLET,

Vcc—dip conditions should also follow the
On-off conditions for supply voltage

RGB RGB RGB RGE RGB
G50 G551 G52 === G5254 G5255

vV v v v
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6-2. LED/ Ny 54 FEREN[E] IR &F Backlight driving Section

Ta=+25°C
s L) B/ mE N By S
Parameter Symbol Min. Typ. Max. Unit Remark
HREX Voo 10.8 12.0 13.2 Vv [Note6-3]
Supply voltage
HEER _ -
Current dissipation IpD1 (1.3) (1.5) A [Note6-4] A2
Sk o3 o
SFEAAYIIVER VRP BL _ - 200 mVp-p|  Vpp=+12.0V
Permissive input ripple voltage
}T‘jJH"EE VIH BLEN (2.1) - (Vpp) v
High voltage [Note6-3)
BL_EN ALoBE [Note6-5]
VIL BLEN - - (0.4) vV
Low voltage
}}ﬁH'EE VIH PWM (2.1) - (Vpp! V
SWM High voltage
AABNLoEFE
Low voltage VIL PiM 0.4) v Emuteg—g;
oteb—
PWMJE] IR 24 - [Note6-9]
PWM frequency frwm (200) (1K) Hz
PWMT a—T—Lt _ ;
PWM duty ratio Dpwm (10) (100) %
=8 70,000 [reference]
it " L - h [Note6-7])
Ire time (Module) [NDtEE‘B]
[Note6-3] A AHNBEL—4 2R On-off conditions for supply voltage
0.9 Voo 0.9 Voo
0.1 Voo 20us = t8 = 200ms
v
> ts [ o 1o oms £ to
ti1
Oms =  tio
BL_EN
| I 1s 5 ti
N | : "
8E: i ! tis Oms = t12
PWM : E EIIT‘]E 5 t13
Back light o
(LED) OFF ON OFF ON OFF
[Note6-4] HETER 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] PWMIEFIES
frwm = 1/t15
Duty 10% : Min. Luminance PWM p >
Duty 100% : Max. Luminance ti5

TA—T4—LIZECTERENRZE (EL. t12=500 u sTHDZE)
FiRBHNELEE. BEDEFORTAUNDETEZRGEIHYET,
Luminance changes in proportion to the duty ratio. (t14=500 i s)

When the frequency slows, the display fineness might decrease.



[Note6-7)

[Note6-8)

[Note6-9)

OK

LD-26552C- 15

Ta=25°CIZTEAKTLI-IR., 1EE N HRE D 50%(Z75o71-0F

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

AW GITEALTWALEDILEREICHLTIERIZEHZETT, &R
CERIZGoNFET & BRFGNETTLHBEELAHYET,
FROISLGBEBET CIHERIZEONAMEIZIE, B FETITHA TN,

The LED used in this LGD module 1s very sensitive to temperature change. If it operates for

IR T CREROHALEEYIRL

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.

PWM{E 5% 10msec Ll LOFF 3 %15 & 1&, BLENESZLowlZ YL TTFELY,

)EyhENT ICPWMERZBIRALEES X, VIR —FEREN BN GZWL-OBBRI/RET 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.

NG

BL-EN 7

PWM

ver 10ms

- - E|

| :_

—

—
—

BL-EN

PWM

over 10ms

T e T
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7. ANESDRAZI T ¥1E Timing Characteristics of Input Signals
7-1. BAZ2 T HE Timing characteristics

RB
[ iR

Frequency

7K 3 JE #A

Haorizontal period

AR TR

Haorizental display period

ENS

Vertical period

B RE

Vertical display period

[Note1] ENABIE B D TVEIRIN KL DE, TUvAFEDRRGLDIETEZIBLARESEAHYET,

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

TH

-

THd

) N { \

ENAB

B side DATA

P
1079 1080 12, 1079 1080
ENAB U UL U Ut LU | L
. TVd -
h v L

7-2. AHIEELE@EFE T Input Data Signals and Display Position on the screen

B| G| R|] B G| R
(1,1) (.2.1),
*up

T—AOEEXRRGEE (H, V)

_|p0.n o DInE1) D( 1920 1)
D(1.2)|D(2.2)
D(1.,3)

Y

D(1, 1080) D( 1920, 1080 )
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8. A BB LRTEFRERLIUVEEDEER:R
Input Signals, Basic Display Colors and Gray Scale of Each Color

BRU

& i B 3R
Colors &

Gray scale

Black

Blue

Green

Cvyan

Red

EXeE
Basic Color

Magenta

Yellow

White

I

Darker

I
l

FRDRE

Brighter

-
QD
o=
T
o
Q@
L4y
O
D
-
4
-
O

R DR
Gray Scale of Green

Darker

I
l

B O

Brighter

Gray Scale of Blue

l

0 :Lowl-~NJLEEX Low level voltage 1 :HighL <X JLEIX High level voltage
HFERERXTADT—FESTIE YA NIZT, FR256F55R. £x256F535H . F256F5 Rz« L.

Bit24EVF DT —EDEERICEVITTHBDREMNARETY .

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. SRV Optical specification
A2 Ta=+25°C, Vcc=+5V

AE | B

Parameter Condition

amgE | KT

Viewing Horizontal
[Notel,2,4]

angle AT

range Vertical

a2 bZAREE
Contrast ratio [Note2,4]

I EERSER)
Response Time(White Black) [Note3 4]

RTHBERE
Chromaticity of White

XTHGIERE
Chromaticity of Red

RTEKEEE

Chromaticity of Green

XTHBERE
Chromaticity of Blue

B & REEE

Luminance of white

EESf
White Uniformity

XKINYITA A TIRIONRICAEZLET,
F-AFHHERE X, TROE2OAEAZZRAVTEEHOIWNEIIN ERFAREICTITNET,
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.
52 Jt3&% Sensor

- [ B R E Response time (BM-5A/BM-7)
: A bS5 A Contrast(SR-3)

S Jt3% Sensor(EZ-CONTRAST) - B Luminance(SR—3)

400mm ,| - B F Chromaticity(SR-3)

H S

Field=1°
Bl R Panel center(0=0" ) B R Panel center( 8 =0° )
H2-1 R ABFHATERE R2-2 AU FSARBE/CEEE/ B EHFEREAE
Fig2—1 Measuring setup for Viewing angle Fig2—2 Measuring setup for Luminance, Chromaticity and Response

X2 JeFRIFHERIE TS E

Fig.2 Optical characteristics measurement method
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[Note1)tR A ) = & Definitions of viewing angle range
4% Normal line

6 09

i-*fl 6/F 5[] 60'clock direction

[Note2]a bS5 AR LEM TE F Definition of contrast ratio
RAIZTCAVISAMVEEEE LTS .

The contrast ratio is defined as the following.

IV RSZARE(CR) . &R OE P RIBE Luminance with all pixels white
Contrast Ratio(CR) BERTOEEGPRIEE Luminance with all pixels black

[Note3 )i Z 3£ E M TE & Definition of response time
TRIZRTLIICIBIRUTEIZETSETEZANL. FAFEHIDOEILEHICTERLET
The response time is defined as the following figure and shall be measured by switching the input signal for

“black” and “white".

: Black White
L White > | ac >l e
2334 100%
R 2 S 90%
252
o &
H 3w _
B 183? 2
= T, T,
-
. Ti
[Noted ] EIE P RETRHELET, me

This shall be measured at center of the screen.

[Noteb JiBE 9 D E & Definition of white uniformity
TRIZRISEMMO~E)DBIEET. ROGFERICTERLET .
White uniformity is defined as the following with five measurements.((1)~(5))

sw = - D~O0F/IEEE Maximum luminance of 5 points
D~BOE/MNEE{E Maximum luminance of 5 points

480 960 1440 pixel

270
540
810

pixel

10. T ML Display Qualities
AR BREREZFTESRBL TS0,

Please refer to the outgoing Inspection Standard.



LD-26552C- 20

11. EVa—ILOERYIKLY Handling Instructions

[ELa—LEVYRWIET S FEEIRESFEL]

[Handling Precautions]

a) EVa—IILORYFEWMITZSRYERDVGNIRBIZTIT>TTFSL, BIZEBRREOEYN T 21— ILIZTE
T HEAREIREA L I— L THIET SR EEMENHYET,

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

b) H—TNEANIRIRIZIERT HEIE. BT EDA—IIZANTIEROEBSEOFFIZLTHALITO>TTELY,

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

¢) H—JIDKREFBLEICIEED 2—ILEIORIEEACRIFEZH WA A MHSENEIITERELTT LY,
RIEOEMAREGLHEREMEABHYET,
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) NANFRADRAERIIEOZZHVOT EBOVLDPLHAGLDTESYLGENEISIBRYRWNZIIE+72EELT
Tl

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

e) REREDISIF. BEFENEEN-41A I THOEON2TO—THERIZLTT S,

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

f) KEEHNRBEMAETIEEROLVIORAIZBEYETOT, TCI2, RIEEMBAIVEELMANVAETHER-T
Taby,
Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft
cloth immediately.

g) CMOS LSIZHERALTLWETOT, YRWLEO#ERIZHSEEL. AT —RLGEDEREEZLTT S,
TO . BREEFHMIIHTHEESZEIIESTLTTSEL,
This module contains CMOS LSI. Please use appropriate anti—static protection methods for all contact with
the LCD panel and its electrical circuits.

h) EDa—JLIZEERBZERALTEYFTOT, BYKWIHIZIET VOS2 EELTTEL,

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

1) ASAOMMERBREEALTEYET DT, FLLEYEWEDIZHTEY, saWMEEEMZ 5, L, Ay
PREEEORENZZYET OT, RYFMZIE+7FELTTSELY,
Since the LCD panel is made of glass, it may break or crack if dropped or bumped on hard surface.
Always handle with care.

J) R RTEAHELI-IBES, AA—YIHEICMNET LS HETHENHBYET,
R F TRLIEWLSIIZTHERELTTSLY,
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.

k) NRILFBRENHEELEZSE . ARILAOBRRN RN BNAHYFET LLER-TEPOICASEEIE
BELITKTELVEEL. EBDZEZRITTTSLY,
Liguid 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.
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1) BRI B U/ =B N TS0, BB BIET A seEHYE T,

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

m) EH BHEEBNVENRICREMSISSHNESICERELLET,

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

n) EDA—JILOEZEIZIDVTIE, ABRRICKYRHEZTSEEAHYET . ThTho BEEERHIZ
ﬁjtjﬁﬁbf-l‘_‘é[fxn
Follow the regulations when LCD module 1s scrapped. The government you stay may have some regulations
about It.

o) AREVA—IIZIK. RFRARLDOEHILBAICRETIILEM>TEYET . RETIILLERIB T DX,
HEAHBYFEAERIZ, SFESITERELGEASD > LRIFET L,
<HERFMH
T —RNEEFDL, FBEIEERET D,

-BREIOTORERIEE D ICHTELAS—ERET SHLUEMNTTRIET 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 polanzer by using

an ionized nitrogen.

p)  TAILLFERIFAERBAN TSI LFLZBRYMFTEOTTEILD, ARIILRAREIRDRET ILLE
BURYRHTTRIRARE T SL.RARTASLEEL. VKON BTRESEZELLHREMELIHYET .
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.

[yhERET LD FHEEL]

[Set-Design Precautions]

a)

b)

c)

d)

e)

f)

HMEORAEGYETO T, RLTEDA—ILESRLLZNTTELY,

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

BRYHTRZEZR—FETEEL, EL2—ILIZ" V)" R ROV "FEOAR AR MHLHENEIIZLTT S,

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

TV a—)LERYFTERIXEMI, ESDOS K/ A R T AR TFEILD S, T—AEHREREOLET,

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

EERAORYAHFIEZRILZ{E=029420.02N-m MAX(5[E]) &Y ET Y, EHICLEHERE+ 5 (<
ﬁ'j-c-FEL\n
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—)LERAICE, BBERLSHYFET O T, FEHEA L THRICARL XA MO LG LERICL TS,
ARLZDNMNH S EEIREER M RIET BN HYFET .

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.

EVA—LRAICEH—EODENIMNDERTLI . RRAFRGEDRALLGYET DTE 2 —I/LERE
BT HEEBEICIEILIENTTSLY,
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) NPIIERAICHRERFELEDTIEAIETHREEEEESILIELI2BTDENLIFELTTEL,
In case of attaching a cover glass or touch panel to the front surface, use appropriate measures to avoid

degrading optical performance.

h) BREEZ2—ILASITHEMINEMENALELAFEMIAABEL, BELLLICLATHRETLIENHYET,
EREETE., AAFOZERAAVEHI RS L277EABIZE, TORAOIZEE O#EMN NI ILEE
YT FDERZHEBLELET .

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) EBDA—IILICEFRAEEEIEANECHENESC, M EEEL-SREE - /T ERSFBELLET,
Please design part arrangement to consider the heat dissipation not to change the local temperature
for module.

i) AEBREICRESNATWAERRAEIRIE, BT FoTZEW, ChEBXATERALISE S, S5O HHE - IRIED
BEDLIEDENLHYET ARRECANEBS LD, ERABADNAIVYFFLERED L, X GRKERET
BAEWKIITEHETLTTSLY,

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) HEREESIE
A,

Be sure to use LGD module within the recommended operating conditions. Operating module out of the

RIZTEBALTTFEW, COHEHEFHEA-GE . B ERERATH>TEEEIIFRIISITE

4t

recommended range is not guaranteed even if it is in the absoclute maximum rating.

1) BEDA—IILABRBARODADESOENM., UIKIZDWTIE. FMEEZOBER-ESEEXD— U RIZH#-T
HETLTTF S BN DOFEHRTANLEG S BEOCRTLILEGLARELHYFET .
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on—off

input signal after power on of LCD module.

m) ybrDFERAEHIZEHLET,. BV 12— I/ILBEFOERBIBRFEEZEELZCRITTIL,

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

0) EVA—INCDAEEGFHNEDHBIHEESZALNLSITRBIERFIELTER S L —ILFRE
HEAWLET,
Take enough shielding countermeasure not to interfere to peripheral electronic device by unnecessary radiation

from the module,

p) AEEIILHEE-FHKAKRIEELTEYELE A,

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

q) EDA—NVIZHEBMGEEDIZESEAYRNELGNRIICEDA—/LREENMEE EOZERERE3MmMELTTO
TR EBRLEBLET,
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.

[CEAICEYT 5 FEERESEL]

[Operation Precautions]

a) FRERNARIITIE KIBAFOEFAELTHEVLSIFEAIESVL, COFLTRER T TIERICGLE S,
BT —FZEFRITHAFIRELSLIEEV BRERNARIITHEHNIEABHF SN FTT ENARIILFED SIEIZENY,
RTMUNMETILAELNHYET,

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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EUaA—ILORYFENWERUVESIADEAAAIZELT, BIEERIEETEAAFTE TP (S02, H2S7%1E)
TORSERPERE. F-. ChoDEITHET AE., BA. 1257 BIEFOMHZLCDE A —ILD
FBETERALEZGEES.BE.Z68,. KRIGUOLIE. MERFEFORELLLE. RE-CERZEITTTSLY.
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.

YMMAIZERALTWAH LB EMENSH T AIRF VRIS (T REILAE]) . ) AEEE
(BR7ZIWLA—IWRBRUAFVLR) . FLAFEAF (TJILEY) FIZEY. RAER~ O FEEMIZH O HET .,
RABRDEEICLARTORENES IS ESNHYET . RHDEAMHEDESEZHER TS,

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.

2007 LU O LIEIBRAAETRHAELLCD NRILOEGHOFEMEICEEES X520, FHLGLTTSL,
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.

REROEENI—2RATOERIFI. BREREEZNECSGEENHYFITDTIEFE TS,
(FRIBERTH-OAV)—2t—N—2FEHET, )

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.)

ERRFRELTTE, AEORBNEBEILNARIIVEEBOREIZEYET . F-. ERRFRAEZEALSL
BRIVFEAEDREELGY, TOREBIZECGNWELAHYET . HELFETEETOREFEESFELLET,

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.

EEMHE. SR RRETERT AL, Bl LEOEEZEBULLELET,

Nature of dew consideration prevention is necessary when LCD is used for long time under high—temperature
and high—humidity.
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12. HfErfiZ B8 Packing form

12-1. AR HER Packing form figure
X3 BEMERIZTY,

Packing form is shown in Fig 3.

12-2. h—+bRESEH Carton storage conditions

a) h—hr 88 EITEE# Piling number of cartons - MAX. Bcartons
b) Bz RUNEH S £ Package quantity in one carton - 10pcs
c) h—bk2 YA X Carton size(Typ.) - 475mm(W) X 410mm(D) X 300mm{H)

d) 25 E(105N#HEF) Total mass (One carton filled with 10 modules) : (TBD)kg

d) h—bkIREIHIE Carton store environment :
AEE Temperature 0~40°C

2ABXIEE Relative humidity 90%LLTF
FEIEREOENELLTIL, TEEHE2SEICEEBLVET,

Please refer below as average value of the environmental conditions.

215 imBE - 20~35°C JERE:85% LT
Zi5 mE . 5~15°C FEEE85%LLTF
Summer time Temperature: 20~35°C Humidity: 85% and below
Winter time Temperature: 5~15°C  Humidity: 85% and below

40°C 90%RHDIRIF T THRE SN SHEFMEH, RETT24085E LINICERBFELET .
Please maintain within 240 hours of accumulated length of storage time, with conditions of
40 degrees Celsius and room humidity of 90%.

QES HA Direct sunlight
-HRICESBRENEEA-E0LEIIC. BERENMEETEHRERBWEY,

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

4FFHT Atmospheric condition
"EEMARDERBREIDEEDRERENHHEFATIEXERELLZULTIERL,

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

BFEERLIE X AEFELY  Prevention of dew

EEEEITA-HBERIIEERRICENT . 6T ALY EDLEIZERERBLNET .
F=NALYFTEIOERZ B<TA5=OI2, —FAMRIZIELAEARTIZELY,
Do not 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.

REEEOEMBLTERERLET,
Please place the product cartons away from the storage wall.

" EENXBERZERCT AL DIEAE. MR EELGNEDHZEZCEE T I,
Be careful of the inside of a warehouse to ventilate well and please consider installation of
a ventilator.

-BRIRETULORBGEERIENBSLIICEERBLFET,

Manage to rapid temperature change under natural environment.

®HRE) Vibration
- HEFIRE A MO AFGEFTIXERELLZULTTELY,

Please refrain from keeping the product in the place which always has vibration.

TIREHAME] Storage period
- FPEEREEHICTIEURADREEL TS,

Within above mentioned conditions, maximum storage period should be one year.
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13. B RA A FT Marking of product name
13-1. IRJLFIRANE Label indication
A)EDa— )LL) T ILSA L Module serial label
TUa1—/)LEEIZ, SHARPOD - R B E L ( LQ156M3LWOT) - REB S ERRTLI-INILERE{FLET .
The label that displays SHARP logo-Model No.({ LQ156M3LWO01) -Lot No. is stuck on the back of the module.
OYkNo R R E (BFRUTILIFAYER)

4 SHARP \_— Model No.

LQT156M3LWO1 « 84 (FEERE)
-. . - 4— Bar Code(lLot No.) Production year ODOO OO OO OO
YXXXXXXXXX ——— Lot N (Last digit of dominical year) ‘ 2,1)7 JLNo. Serial No.
ot Mo. : =
\_ J B3 A (1~9.X=10,Y=11.2=12) fﬁlbﬁﬁiﬁ_ﬁ”:' d >
Production month {(1-9X, Y, Z} ssembly site code
HREELE Discernment code

B) 1\ IS4 L) T )LFN)L Backlight serial label
EDa—I)ILEBEIC. \YISAMDESBA - WEFR - W EBFSERRLEINLERFLET,
The label that displays the model No. and lot No. for the backlight is stuck on the back of the module.

1 Model4 :2819 / ®i&EE A :YYMDD / #HLEZHES: 10001

2819-A-YYMDD-1-C510001 +—

[ O A

13-2. ‘@ FEFR R Packing box Label
AEFEIC. DBA (LQ156M3LWOT) QR A @EFED1—ILHME 2RRLIEZINLEEFALET,
Flo. N—O—FRFRLINIZELFT,
The label that displays (1)Model number (LQ156M3LWO01) (2)Lot number 3)Quantity of module is stuck

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

wmes:  (4S) LQ156M3LWO1

Bar code (T}

Lot No. = (1T) 2014. 08. 01 * ok
Bar code((2})
Quantity : (Q) 10 pes

Bar code ((3))

(1) Model number{ LQ156M3LWO01)
A—H—0% (2 Lot number (DATE)
(3) Quantity of module
r—MERRINILTT.

F 3
MHEEAELRATLHESAHYEST. (Fl: LQISEMILWOIA %)
Our management product number might be filled (Ex: LQ156MILWO1A etc.)
RoHSIRHI X EE DRI LTI, BEHDOREEZITVET,
% R.C.(RoHS Compliance) & [ERoHSIETITE S LTINS EEERLET . ( R. C )

BEVA—ILIE 1B B KYRHSIERIZHRIGLTEYET,
A right picture is written to the packing box of module for the RoHS restriction.

¢ R.C.(RoHS Compliance) means these parts have corresponded with the RoHS directive.

This module corresponds from the first sample to RoHS Directive.

S EEICOVTIEBESOSHARPOIT FIZTRIORIEFTVET .
The figure below is written under the SHARP logo of the packing box about the production country.



14. {814 I8 B Reliability Test Items

LD—-26552C—- 26

| AR RBAB E
' Test iEem _ _ Gunditiun_s _Rernark_
1 = m PR F EIBRE 80°C OFEFH T HIZ 240H FiE [Note1]
High temperature | Ambient temperature 80°C 240H
storage test
2 KRRT FIBELIRE -20°C OSZES A 240H K& [Notel]
Low temperature | Ambient temperature —20°C 240H
storage test
3| mimenEfE | BBELIRE 40°C, 2 90% RHOFE I 240H Ehik [Note1]
High temperature | Ambient temperature 40°C., Humidity 90% RH 240H
& high humidity | (F=F=L#gEFEMNELN2 &)
operation test (No condensation.) L i )
4 = m 2N 1 INRJLERERE 75°C DS5BSA T 240H EME [Note1]
High temperature | Panel surface 75°C 240H
operation test
5 KR B {E FIERE —20°C OFFERH T 240H ENE [Notel]
Low temperature | Ambient temperature —20°C 240H
operation test
6 | I=EH(EEHE) <IE3%iE Sin wave> [Notel]
Vibration test B EE5 B Frequency :10~57Hz.” R iEPE Vibration width:0.076mm [Note2]
(non—operating) :57~500Hz.~ IN:EE Acceleration: 9.8m/s 2
51 MES Sweep time : 11minutes
s ERBFE] Test period:3H(X, Y, Z direction 1H)
7 &= CGESHHE) == R E Max. acceleration :490m/s 2 #%)L APulse width: 6ms [Note1]
Shock test IE 3% 3 A [[) Half sine wave direction : £X,.+Y,+Z [Note2]
(non—operating) | [E1%X Test period: Once for each direction
8 | ZAMEZE (FES){E) | —20°C[0.5h]~80°C[0.5h].~50cycle [Note1)
Thermal shock
test
(non— operating)

[Note1] FF{fhi 5% Result Evaluation Criteria
BEKE®ICAWTHAREREZEOREBESESG T. ERLEFELLLTIENGENEELET,

CIRZENRRE . JRE (156~35°C /B /E : 45~ 75%,%./T : 86 ~ 106kpaD IR 1K (JISZ8703ZEHL)

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)

[Note2] X, Y, ZARMDERZTY

The directions of X, Y, Z are defined as below:
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Fig.3. Packing form figure




