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EE NOTICE

OFREHREZBIIHHDEEEICOHODIABTELEEEFNTLETOT, BVIEWZIEXRERICTERIACE &I,
AMBFREORETEHAITER CERLAVWSSBBEOEBLEITFET .

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.

OFRfEEHRFBICHBE SN TLSCAMAIL, B R AZE ARG AN ZHRBITL=HDTNDTHY.
AIREBICEIOTIEMBE. TOMENDOERICH T AREFEEREDFEZTITO2LDTIEHYFEE A
F . BARMEERALCEICKY, BB LI ERMBEFISHDIDAMBENEELZSS . BRAIT—UTOET
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.

OBRET AL EEERFTOLH . IHRE. FiE. M3 B, TOMOARTICWTEMGLT
ZHITOAGEENDYFET . ARMDEABNCEEFTOLEHRELZHBHHLICTHRWN ST T IOSBULELET,
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.

OFRBmOIEAICALTIX, RLAZBICRHN-FERAFHE RV IERIAZETRVET . KMIHRELHD
FREHHLAVIEESEEFZARLE-ANGOERFICEREYTABFICALT. Btid—U0OREE
BULWFEHA,

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.

OFFmE, — ik REHEFHEFIEASNSGILEFBANICHEAE - BIESh=LDTT,

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

OXRFMIT EERFORELEE (RITH. BEE., BEELL) ., E5H. T AR OBREERE, 77— LEE.
FRETEHBPELEDEIFIMERTIEEIL. BUGEGHELIU RS GRIITERL., FEE-T2EZEFE
IZTHRTALIZHENELET,

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.

OFRW ML, MEFHM. FRBERESE. RFOHEHES. EHHEFICHMDIERBSLEOBOHTSL
EHEE-ZTEMPBELENIARADEREIERLTEYELAD 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



OFRBRBICEVNTHAMNERITLIHARLUNTIHEAHASNSEG S, FRICBMRFEOQFTOERIEZTET 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.

OARLCDEY 31— JLITRoHSIER95/02[ZEHML THYFET , £, RoHSIETME R VIBIL /T T4 DO ERER
BEREEHYFHA,

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

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

OF /U BHBIRILFMEIIFEHRALTLEE A,

The ozone—depleting substances is not used.

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

OXRHBIZOEFTFRHLGRMNHYFEL L, BHIICBRARTEEOFRTIERIEZTEFT 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 EBEH Applicable TFT-LCD module
AEHZEIL. HAS—TFT—LCDEYA—/L LQ156MILG21 (ERMLET,

This specification applies to the color TFT-LCD module LQT156M1LG21.

2. BIZE Overview

KEDA— LK, FEILITFZR ) AVEIERS O AR(TFT : Thin Film Transistor)Z ALV =H5—
RTAIBELE T 9747 M)W IREBRERTA RATLAEY1—ILTT,

HS—TFT-LCD/AJL, FSA/N—IC, 2 kO—)L AR, BIREIRE /NI 1 ZvhFIZXY
RS, /28— 14 XIZLVDS(Low Voltage Differential Signaling)Z{f AL .+ 3.3VOLCDAEE
BRUNYISARRBIRHE12VEHRKTHIEIZEKY ., 1920 X RGB X 1080R kD /AR )L EIZ#16197 D
s, XFDRRMAEBETY,

This module is a color active matrix LCD module incorporating amorphous silicon TFT(Thin Film Transistor).
It iIs 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 16million

colors by using LVDS (Low Voltage Differential Signaling) and supplying +12.0V DC supply voltages for
TFT-LCD panel driving and +12.0V DC supply voltage for backlight.

Fl-. RETILOTFT-LCO/NARILIE, BEENSWLAT—T0 /LA (NTSCLEET6%) ZERALTHY.
5|2, SEENYITADEBEIZKYBHAEEONTEENELN ., TILFAT A7 & | ZEaid s
FEUa—I)LEHHSTHRYET,

OV SAMMAX A RIE6EF AW, Bl REELZE VL DIE12BFF AR EEH>TEYET,

The TFT-LCD panel used for this module is a high—-luminance and high—contrast image.
The maximum viewing angle is in the 6o clock direction.

The 120'clock direction is difficult to reverse the grayscale.

INVISANEERENT A ADLEDRSA/\RBEEDA—ILIZHELTEY . EV1— )L E@mMIZEE
DAL ARAVFIZKYAEFEDEEYIEMNA[gEET>THEYET,

The LED driver circuit is built into the module.

It has a adjustable switch for four stages luminance.



3. BEHRRYL

EIJi: T 078

Display size

~#&k Mechanical Specifications

Tt &

Specifications

39.6(15.6inch) Diagonal

A 3 &k T 8B

Active area

34416 (H) x 193.59 (V)

= = | A

Pixel format

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

FANIRLE

Aspect ratio

16:9

B HEEYF
Pixel pitch

0.17925(H) x 0.17925 (V)

= & B 5

Pixel configuration

R,GB ftA+Z14 7
R.G,B vertical stripe

XTE—FK
Display mode

/—=X)—=RTAh

Normally white

A3 IR

Unit outline dimensions

370.0(W)x 217.0(H) x9.3(D)

BE(MAX)
Mass(MAX)

950

= E AL I

surface treatment

TooFS LT N—Fa—RLiE - 3H
Anti—-glare and hard—coating 3H




4. ANHFRBIHE LU HEE Input Signal Assignment

4-1. TFT& e/ \1~JLEEBIER TFT-LCD panel driving

CNT

FHI7:~243 Using connector : DF14H-30P-1.25H(56)(Hirose Electric Co., Ltd.)

BE 473 Corresponding connector :DF14-30S-1.25C(connector)(Hirose Electric Co., Ltd.)

:DF14-2628SCFA(terminal)(Hirose Electric Co., Ltd.)

EELVDSL S, —/\ Using LVDS receiver :
O hO—)LICAE 24 7 (THC63LVDF84B (YA TLZhO= Y X&) [ FE 1 5E &
Building into cotrol IC(THC63LVDF84B (Thine electronics) compatible product)

BELVDSkZ2 A2 WA Corresponding LVDS transmitter :
THC63LVD823B(F A TL VA= JAMRE) X RFMRER
THC63LVD823B (Thine electronics) or Compatible product

ics

Symbol

HERE

Function

RBIN3+

LVDS receiver signal Even CH3 (+)

RBIN3-

LVDS receiver signal Even CH3 (-)

RBCLKIN+

LVDS receiver signal Even CK (+)

RBCLKIN-

LVDS receiver signal Even CK (=)

RBIN2+

LVDS receiver signal Even CH2 (+)

RBIN2-

LVDS receiver signal Even CH2 (=)

GND

GND

RBIN1+

LVDS receiver signal Even CH1 (+)

LIl JdJO| | |lW|IMN]|—

RBIN1-

LVDS receiver signal Even CH1 (-)

GND

GND

RBINO+

LVDS receiver signal Even CHO (+)

RBINO-

LVDS receiver signal Even CHO (=)

RAIN3+

LVDS receiver signal Odd CH3 (+)

RAIN3-

LVDS receiver signal Odd CH3 (-)

RACLKIN+

LVDS receiver signal Odd CK (+)

RACLKIN-

LVDS receiver signal Odd CK (=)

GND

GND

RAIN2+

LVDS receiver signal Odd CH2 (+)

RAIN2-

LVDS receiver signal Odd CH2 (=)

RAINT+

LVDS receiver signal Odd CH1 (+)

RAINT-

LVDS receiver signal Odd CH1 (=)

RAINO+

LVDS receiver signal Odd CHO (+)

RAINO-

LVDS receiver signal Odd CHO (=)

GND

GND

GND

GND

GND

GND

GND

GND

VCGC

+3.3V Power supply

VCC

+3.3V Power supply

VCG

+3.3V Power supply




4-2. LVDSA U A—xA4 AN T AvoE LVDS interface block diagram

ODD DATA
(Computer Side) (TET-LCD side)
Controll THC63LVD823B Single LVDS interface contained in a control 1C
RO-R5,GO || TA0-6 N RAIND? RAO - 6
7 %) RAINO- - B
G1-G5B0,B1 |f» TBO-0 O /‘> i> = RBO-6
/ TC0-6 a0 L RAINT* I RCO-6
B2-B5, NANA DE |5 S AN -
J TDO0-6 ~ - RD O - 6
R6 R7.G6,G7, [~ 0, D é
B6,87,NA TN RAIN2+ <
< } RAIN2- ,,;,> o
o s et
E AN RAIN3+ g
-
_ >
S PRI,
RACKIN+
CK CLK IN PLL _I;> . & BLL CK OUT
EVEN DATA
(Computer Side) (TFT-LCD side)
C{}ntr{]” THC63LVD823B Single LVDS interface contained in a control 1C
RO-R5,GO ||/ TA0-6 N il RA 0 - 6
7 %) RBINO- - B
G1-G5.B0OB1 S TBO-6 g /‘> {>— ||: REBO-6
7 TCO-6 O | RBINT ] RC 0 -6
B2-85, NANA,DE | - T -
3 TDO-6 - | - RDO-6 "
Rﬁ,R?,GG,G?, 0 _II SN é 4:‘
B6,B7.NA WA RBINZ+ < o
- _ | =
%D /e> RBIN2 C> O 9
P N RBIN3+ % o
F } RBIN3- {>— > E‘
RBCKIN+
GK CLK IN PLL _[C) . >_ oL CK oUT




4-3. LVDST—ARIvE>4 LVDS Data Mapping

Transmitter
Signal
Pin No Data

o1 TAO RO (LSB)
52 TAT R1
54 TAZ2 R2
99 TA3 R3
56 TA4 R4
3 TAD RS
4 TA6 GO (LSB)
6 TBO GT
7 TB1 G2
11 TB2 G3
12 TB3 G4
14 TB4 G5
15 TBS BO (LSB)
19 TB6 B
20 TCO B2
22 TC1 B3
23 TC2 B4
24 TC3 BS
27 TC4 (HS)
28 TCS (VS)
30 TC6 DE
20 TDO R6
2 TD1 R7 (MSB)
8 TD2 G6
10 TD3 G7 (MSB)
16 TD4 B6
18 TD5S B7 (MSB)
25 TD6 (NA)
31 CLK IN CLK




1 CYCLE

R*CLK+ —/ \ /
RxCLK- .
RAINO R1 RO GO R5 R4 R3 R2 R1 RO GO
R*INO-
R*IN1+

G2 G1 B1 BO X G5 G4 X G3 G2 X GI1 B1
R*IN1-
R*IN2+

B3 B2 X DE X(VS)X(HS))X B5 B4 B3 B2 DE
R*IN2—

R*IN3
RN (R XRE KA X B7 X B8 X 67 X 60 X R7 X R6 KA,

*A or B

DE:DATA ENABLE
(HS :Hsync)
(VS:Vsync)
NA:Non Available

AEIBIXENABIE S DHIZTERENT 55, Hsyne. VsynclEFIX A DTEKHEIHYFEL A
L. Hsync/ Vsync W ANESNTERIGIZLEWNA ., RBMEICESACEIETHYER AL
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/Ny7 54 hEB LED backlight
CN2
FEHAIR24 Using connector : SM10B-SHLS-TF(J.S.T. Mfg. Co. Ltd)
BE 3473 Corresponding connector : SHLP-10V-S-B(J.S.T. Mfg. Co. Ltd)

Connector No. [ . Function

+12VE]E
+12V power supply

+12VEIR
+12V power supply

+12VEIR
+12V power supply

+12VEIR
+12V power supply

GND

GND

GND

GND

1\ 754 FON/OFF#HIfEME S A Ain+F
ON/OFF control signal for backlight
NI BERERAPWMIES A NinF
PWM signal for backlight dimming

& E R B FH A 4T Switch for luminance adjustment
EUA—LEBMIBHDODASAFRAvFIZKYBEZAERBICUIYBZSIENAETT .

The luminance can be switched in four stages.

% D (A FEMIN.BF) ¥EFE TYP. (300cd/m?) S&7E
position(1) (Luminance MIN.)  Luminance TYP.(300cd/m?)

:

L) #ERE TYP. (350cd/m’) & FE
position(2) Luminance TYP.(350cd/m?)
SHAC) ¥ERE TYP. (400cd/m?) & 7E
position(3) Luminance TYP.(400cd/m?)
SR E@ GASMAX ) ¥ERE TYP. (600cd/m?) & 7E

position@) (Luminance MAX.)  Luminance TYP.(600cd/m?)

X HFTRFIZ R E DR AMINKREIZEHRELTHYET,

X The factory setup is position(1) (min. luminance).



5. #xtEm KEFE Absolute Maximum Ratings

B E | oL AF T . ~ == =

Parameter y Condition [ Ratings [ Remark

EIREX
Supply voltage

Ta=25°C -03 ~ +4.0 [Note1,2]

Ta=25°C -0.3 ~ +15.0 [Note1,2]

Ta=25°C RxINi—/+ _
—0.3 ~ +VCC+0.3 =0.1,2,3

ANEX ° ' ' x=A,B
Input voltage

Ta=25"7C RxCLKIN-/+

Ta=25°C BL_EN,PWM -0.3~+VDD

RFmE

Storage temperature

-30 ~ +70 [Note1]

[Notel]

[Note2]

[Note3]

[Noted]

BHFmE

Operating temperature

0 ~ +70 [Note1,4]

FBFE - 95%RH Max. (Ta=40°C) #BERITIE TSI &,
BRBIKEEICLIT (Ta>40°C) =1L #EZS LI 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.

ERBEIZCDLT, VCCIE2.5A, VDDIFSANEREEZEEL TREEHET (Ea—X#EFE. LCODNED
BIRERE) | REHRIE(A—T i a— bR FToTRYET,

EnaENNESWEEIE, BRSO a—FENRELLR, BHERBOEA - T
FIE-RAEFREIITAGRENBEZINET tyMIBFRREGTOREIE. BREEFEO L. wYMIIZT

B ER - BE XTI T HREHEZHRTTIETEFI HREBEVLVBLET,
The VCC power supply capacity must use the one of 2.5A or more.

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

There is 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.

FEREIEBIZEWNT,. 65 ~ 10°CTHEASNDGE . RREDVI—IVIEBRICIIEZEYETAD,
EELSM., RRGBUDBIEZBLARESNHYET .

F- (&R ZRRE 60 L) TO#MGEERAICEWLWTLMEZBIEZBAIRENDYET,

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 ~ 70°C.
There is a possibility of causing the fineness deterioration by the prolonged use in the (high temperature)

humidity environment (60% or more).

FEREBRBICAVLWT EEAIZEARERERE. a3 \RILEZE(FETER) REREEBLET,
BEREIAVFHRED~QDIZE ., @GRHAMAXE) DIFEIE, K65 CELYET,

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

The high temperature side is the panel surface temperature regulations.

Switch for luminance adjustment is in case of position(1)~ position(3).
Position@) is Max.T5p,=65°C.



6. BRIFEHE Electrical Characteristics
6-1. TFT/&R B/ \RJLEEBIER TFT-LCD panel driving Ta=+25°C

Parameter Condition

BIREX
Supply voltage

g1 L e

HEEM Vec=3.3V

Current dissipation

LVDSAAEE

Input voltage for LVDS receiver

E*Fﬁ]\jj ) ‘HjJL@E Vee=3.3V

Permissive input ripple voltage ]

E=8AN - Vo =+1.2V
ALvia)LFER High CM

Differential input
threshold voltage Low [Note3]

R Im I =ESH

Terminal resistor Differential input

[Notel] AANEBEL— X Vec turn—on/off conditions W0us< t = 10ms
09 Vooy 0 < t = 20ms
0.1V
Vee - " 0 < t3 = 1s
2
s <
Data 15 — t.q,
300ms= ts
Back light " ON T 0O <
(LED) OFF 6 o ms=  tg
t; = 100ms
BB E ST Vee—dip conditions 1) V< Vo= V.
Vee td = 10ms
&
vl'l'lin 2} VGG { Vth
N Vg, = 2.5V B EERTEEITIADEE—4R
Ivth V.. =3V [CIET 2D EHLET,
< > . Vcec—dip conditions should also follow the On—off
Ty conditions for supply voltage

T—RARENVTFA LRI TEOBRIE, ERRAA = RAZTHERLET,

INFIIVENMELLRTD /NIRRT BAWVIENARILEMEFLZ D/ NI/ R ATIZT., BREBERT
HOAWIEE TELWRTEZTOIEENHYFI N CNITAANEETDEHRICELSELDOTHY., i
EDaA—IVITZ A=V EZH5EDTEBYFEE 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.



[Note2] JBEEIR Current dissipation

FHEE B /MM RAR TR

Typical current situation : —gray—bar pattern

GRITESH Vec=+3.3V, fck = T4MHz, Ta=25°C)

[Noted] Vg : LVDSKESA/\MDOEVE—FERX

Ve @ LVDS common mode voltage

RGB RGE RGB
GS0 GS1

G52

RGE RGB
G5254 G5255




6-2. LED/\v9 5 A | BEE[E]EEER Backlight driving Section

Ta=+25"C
HHE =2 B mE BR[| EiE T ES
Parameter Symbol Min. Typ. Max. Unit Remark
EREE VoD 10.8 12.0 13.2 V [Notel]
Supply voltage
[Mote2]
IbD1 - 480 670 mA 2% TE (DR HFEMIN.BF)
position1) (Luminance Min.)
[_NuteE]
IbD2 - 560 780 mA HE2)
. position(2)
HEER (Note?]
C t dissipati -
urrent dissipation D3 B 630 280 A no3)
position(3)
fNuteEj
_ AR TEDERFEMAX)
Ioo4 1,000 1,400 mA positiond’ (Luminance
MAX.)
IDD5 - - 100 LA
Sh =3 | | ==
“%tﬁ}"jj / J?PJL‘EE VRP BL - - 200 mVp-p VDD=+12.0V
Permissive input ripple voltage
’]."'jJH'?EE VIH BLEN 9.0 - VDD V [Note3,5]
High voltage
SLER ATLoEE
/1o VIL BLEN - - 0.4 v [Note35)
ow voltage
ANHIRE VIH.PWM 9.0 - VDD Vv [Note4]
High voltage
PN ATLoEE
/a0 VIL Pwm - - 0.4 v [Note4]
ow voltage
PWM [E] & 31 ~
PWM frequency fPwM 200 1K Hz [Note6]
PWMT 2—T 4 —Lt ) |
PWM duty ratio DPwM 10 100 % [Noteb]
Fon L (50,000) B h [reference]
Life time (Module) [Note7,8]
[Note1] AHNEBEL—4 A On—off conditions for supply voltage
0.9 Voo
y 0.1 Voo 20us é ta é 200ms
= - Oms = tg
Oms =  tio
BL EN
s =  tn
Oms =  ti2
PW
Oms =  ti3
Back light
(LED) OFF ON | OFF| ON

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

Max. value:

[Note3] 33k QDT LA S BRI EHENTLET,

This terminal 1s connected to a 33K ohm pull-down resistor.

Vpp=+10.2V, PWM Duty=100%




[Noted] 33k Q DT NA Y B EHEESNTLVET,

This terminal 1s connected to about 33K ohm pull-down resistors.

[Note5] High : Backlight ON
Low : Backlight OFF

tia
[Note6] PWMERFLIES <>
frwm = 1/t15
Duty 10% : Min. Luminance
. , PWM
Duty 100% : Max. Luminance < n —
15

TaA—TA—IZCTHEEMNRIZE (BL., t14=500 4 sTHH_E)
FlLEHEMNECGSHE, BoDFFEDRRMUDIBETEHBIEGELRHYET,
Luminance changes in proportion to the duty ratio. (t14=500 i s)

When the frequency slows, the display fineness might decrease.

[Note7] Ta=25"C FAXMAXIZTERRATUFR. MENFHED 50%(ZG>FEIARED~NDIHE)
AN BREDDHEX30,0000EHYET,
Luminance becomes 50% of an initial value. (Ta=25°C, PWM=100%, position(1)~position3))
However, life time of positiond) is 30,000h.

[Note8] A& MmIZEALTLALEDIZREEICHLTIEICBEATT . RIRET TREMBSLITEYIRL
CEARICGLONFET & BRICHFWRINMET I ARREMEAHYET,
LEROLIGRET CIERICHEON DRI BEHFTITHHM TS,
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.

[Note9] PWM{E 5% 10mseckl LOFFF 43551, BLENE S ZLow(Z!) YL TTFELY,
)y hEn T ICPWMESZBERALEGSIE. VIR A—FERENMBNZN-OBERNELET D
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
e Nl e
ver 10ms over 10ms

!
IIIIIII
Y

!

—_ -
e m——

\

PWFM -— i i T I I P\ﬁer e — _____ﬁ___----' -




7. ANEEDIAZ T 1% Timing Characteristics of Input Signals
7-1. 34227 5 1% Timing characteristics

=

Parameter

IEPE

Frequency

7K JE1 ER

Horizontal period

AR RREL

Horizontal display period

B 5 #f
Vertical period
AR

Vertical display period

[Note1] ENABIESDTVEIRIN G SE. 2VvhFEORTRAUDIBETZIBLAIgEEABHYET,

In case of using the long vertical period, the deterioration of display quality, flicker etc. may occur.
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7-2. ANESLEFEFET Input Data Signals and Display Position on the screen
RA‘ GA‘ BA RB| GB‘ BB
(1, 1) (2 1) F—ABEEIF17OY I CHeRIRELE T,

| | | f | Two pixels—data are sampled at the same time.

- | o % A side : RAO~RA7.GAO~ GA7.BAO~BA7
TAOBERTMEM V) o i RBO~RB7 GBO~GB7 BBO~BB7

Display position of input data(H,V)

- e — —

{|og.nlpe vl D( 1920 1)

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




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

& - B2 T—43{E5 Data signal
ek [ T el

Black 0|0 01010 0100
Blue 00 010 Oy X[ X
. Green 00 X1 X 00
3| cyan 0fo X | X X | X
Eé Red X | x 0o 0|0
B Magenta X | x 0o X | x
Yellow XX X1 X 00
White XX Al X X X
00 00 0|0
0 010 00
1 010 0|0

DS
Gray Scale of Red

DS
Gray Scale of Green

D1=HE
Gray Scale of Blue

==
B

Brighter

|

0 :Lowl~NJLEIX Low level voltage 1 :Highl~N)L'EJIE High level voltage
FEBRRTADT—RESE VN ANITT, 77253055, #2530, F263f5aAZ ==L .
BE2EVR DT —ADHERIZKYVI6TTARDRIRMNARETT
Each basic color can be displayed in gray scales from bit data signals. According to the combination of,

total 24 bit data signals, the -million—color display can be achieved on the screen.



9. Y% TE Optical specification

IRE =t

Parameter Condition

- IKFE
R A HE Horizontal

Viewing
angle E
range Vertical

Ta=+25°C, Vcc=+3.3V

[Note1,2,4]

LS SPEENE
= PN s ortimized [Note2,4]

Contrast ratio
angle

kak-u [Note3.4]

Response Time(White Black)

T HBERE

Chromaticity of White

ZTENBEERE
Chromaticity of Red position(1)
[Note4]

xTHEREEE

Chromaticity of Green

XRTHERBE
Chromaticity of Blue

position( 1)
LNﬂtefI]

HEREEE )
positiond)

Luminance of white
LNﬂtedl

¥
White Uniformity : [Note5]

MINUTSA R T#3I0EIZ. PAMD T 1—T4—H100%ZTRIEZLET .
F-AFENAIEL. FTEOR2OBERZZ2HANVTEELHAWNIICHERFEGKEIZTHTWWET,

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.
%25 Sensor
- [ 2 #E [ Response time (BM—-5A/BM-7)

- A5 A Contrast(SR-3)
- %8 F Luminance(SR-3)
400mm . & Chromaticity(SR-3)

g

e

)
Field=1"

Y22 Sensor(EZ-CONTRAST)

E & Panel center{ 8 =0" ) E 4 Panel center( 8 =0° )

'\TFT—LCD module '\TFT—LCD module
21 REF A RIE A E2-2 AV S AN TEE/HCEEE/ B EFERE AL

Fig2—1 Measuring setup for Viewing angle Fig2—2 Measuring setup for Luminance, Ghromaticity and Response time

K2 FFHIFERIESE

Fig.2 Optical characteristics measurement method




[Notel ]R3 D FF F Definitions of viewing angle range
5 #% Normal line

89 , 012 g3
g6 \ :
s N,
o
e
) --_—L_._._."".'_ _____________ Co
.gl
4.-""
s
-;‘

A
rjﬁﬂ%ﬁ [[] 6o'clock direction

[Note2]a> R A REED E FE Definition of contrast ratio
RACTCaAVPSARLEERELET,

The contrast ratio is defined as the following.

O RS ZRH (CR) _ BRSO BEE G RIEE Luminance with all pixels white
Contrast Ratio(CR) BRTOBEPRIERE Luminance with all pixels black

[Note3 )t Z5EE D FEFE Definition of response time
THRIZRTEOIZIB IRV JIZEETHIEEZA DL RASFHAOELFMBIZTERBLET,

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

o > € —» [
@28 A 100%
=t E 90%
mo -
e E -::
353
e | 10
R o
HY B — —» ?

- Id r

o

>
Time

[Noted]EBIE P RETAIELET

This shall be measured at center of the screen.

[Noteb )& & 3% D FE ZFE Definition of white uniformity
THRIZRISERO~G)DRIEMET. ROFEXITTERLET,
White uniformity is defined as the following with five measurements.((1)~(5))

Sw = D~BDEEAIEE{E Maximum luminance of 5 points
D~BDE/MEE {E Minimum luminance of 5 points

480 960 1440 pixel

270
240
810

pixel

10. FT;Rfafi Display Qualities

AFRHFIEEREEZE TS RL TS,
Please refer to the OQutgoing Inspection Standard.



11. EVa—I)LOEYKLY Handling Instructions

(EVa—IILEYHEWNCET S FIEFEEESREN]
[Handling Precautions]

a)

b)

c )

d)

e )

f)

g)

h)

i)

j)

k)

Ea—)LOBYFENITESRYEBEDDGEWVMERICTIT>T T HICEREDEYMNED 12— ILIZHTE
T HERFEEA L I—FLTHET HAIREENHYFET

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

=T IIEARNARIRAIIEIRT SBFE, BT EDA—ILIZANT HERPCESTEOFFIZLTHBITo>TT ALY,

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

r—J I OREFBLEIZIZED 2a—ILAIORIRREASIRIATRIENN A ML SAENESIZFELTTSULY,
B OEMAREGHEREEMESAHYFET .

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.

NFILRADRARIEOEHVD T HENLOPHMGEELD TE2ZYLGNEIIEYEWNCIE+7EEL T
Taly,

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

RARLDOITIE, FBFERENBENIAATAMEITHFON2TO—TRERIILTTIL,

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

KEFNRFHETET ALERPLIVIDRAIZGYFERITOT, I<CIC2. RERHLIWIZOMNWNMFTHEMST
Ty,

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

CMOS LSIZEALTLWET DT, RYBNFOFRERICTHEEL. AMET—ALGEDEEZLTTSLY,
T, BREFIHMISTTHIEFTEITESFLTTSEL,

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

EVa—VCEHEERZEALTRYFTOT, MYHEWIHIZEI VRN EELTTSLY,

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

ATAROWHEREBREERALTRYETOT, FELEYBEWEDIZETEY, WNVMEREMR 5&, JL, AT
PHREEERORREIZZYERT O T, RYTRWLIZIE+2FELTTFSLY,

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

Always handle with care.

INFRIVRREDRIBLIIGES . BA—UMAICMIAET ESNETLIENHYET .

B EZF TMoLRWESITHRFEELTT S,

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.

INRILTRREDBEBLI-IEE . ARILADEENENIENAHYET, LLER-TEPLOICASIHZEIE
EbL|ITKTHRWNVEEL. EBFEDOZZZITTTSL,

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 eves rinse with water as soon as possible, following the instructions of the
appropriate MSDS.



1)

m)

n)

AR ER dn R AR — BRI AR TGN TIZS LY, B AV RIE T Dl REEN HYFE T,

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

E5 BAGERVENMRICRFRISOSTEVRIITHERALLET .

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

EDA—ILOREZEIZOVTIX, i ABBRKRIZEVRNZZITAHEENHYET . ThEIL O BIAERHIZ
E->THERELTT LY,

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

[y hEREt EOHRELY]
[Set-Design Precautions)

a)

b)

c )

d)

e )

f)

g)

h)

i)

HMIEORREGYETOT, RLTEDA—ILEELLGELTT LY,

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

BRYHHARZRE—FETEEL. Ea—/LIZ V)R ROL"FOA ANMHLENEICLTTSLY,

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

EDa—)LERYAT T ERIZEMI, ESDONE /A XIZHTEREILD B, T—RAERESREDOLET,

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

EEAORYFFIERIL2E=0294E£0.02N-m MAXERGRYFET A, ERICEDEREZ T 22T oTTFSLY,
When install LCD modules in the cabinet, please tighten with( “torque=0.294+0.02N-m MAX").
Be sure to confirm it in the same condition as it is installed in your instrument.

ELa—/)LEEICIE, RRERPHYFET OT, EReHEA L THICARL A MH5ELERIZLTZSLY,
ARLZADIMNH D EEIEERMA T 2N A HBYET .

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— I ERHICERF—EDENSIIMNEGERTLI . RAFRLGEDRALGYFT O TE 1 —I/ILEET
FEBT HEIGBEITIZLENTTELY,

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.

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

HHEDA—ILABICHIAVDEPFINALLLFEMIMABL, BELELIZLTIHNRETLIENAHYFET,
EXREE., SAFEOERARVRFIHNRSTLS277FHFKIZIE, TORADIZHLE OMMNNTILIE
WMYFT5FDEEZSBLELET .

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.

ELa—)IRANGREZRIENAELGNESIC, MM ES EL-AMmEE - Rt BLLET,
Please design part arrangement to consider the heat dissipation not to change the local temperature
for module.



1) AERZBIZRESNTL DI RAERIE, T FoTLEEW, ChEBATHEALEEES. SimDBta- ko
BEOHIEDENDGHYFET . AREECANGEEED. EXREAMDN\TVFFLEED L N ERKERE
HAGWEDIZEETL T 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) HERBEFGHBEARNCTERALTTSL, COEBAZEAI5E, B RRXKEBATHoOTLEMEIIRIESIE
T 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) EDaA—IABREBARDODAHESOEMN, IEFIZOWTIEZ, KREHREOEBR-EEEED L —4T U XIZH-T
BELTTEW, RN O EHTANLEIBE, MIELRTEILLBIARMDSHYET,
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on—off
input signal after power on of LCD module.

m) EyrDERAEHICEDLE T, BV L BEFOERBRREZEEZ TR TS,

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

o) EVaA—IIALDAEFEHFNIE DB CHEESALTNIIITHRILEREITBLTER ST —ILE RS
HRELLET,
Take enough shielding countermeasure not to interfere to peripheral electronic device by unnecessary radiation
from the module.

p) AEEIEIBHEE-FHKMERIEIERLTHEYFEE A,

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

(CEAICET S EEEEELSML]

[Operation Precautions]

a) FEEARIIZIE. KIEAFOEF AEETEWLSLSFERESWL, COBRGIRRE T CTHEAIZHASEE X,
BT, ZRITAFIBBLIZEL . BB NARILITRWLIEHABHEINFTT E/ARILFEDSEIZELY,
KIMUMETITEHELNHYFET,

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) ELa—)ILOBMYRLERUEIENDBAHAHTEL T, BILEE IR TEHN XABES S (S02, H2S7%: L)
TORPCERAPRE. T, INODEIEHLET HHE, Bl #E57. HEFOMHELCOEYA—ILD
BETEALI-EEG. BR. ZE8. RTmuD S, BERFTFORRAELGLS, RE-CHEAZEITTTSLY,

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.

¢c) EYyMUIZEBLTLWAHMHEPREMHNOHTKAIRFUEE(TERELRAFD ., ) EEH
(BR7INA—ILRBRUAF LR FLAREEBR (TVIEEY FIZKY ., RRIRA~DOEM - FEEAIZHAM LT,
RABRDEBICEISORTDEENESIGEENHYET . RHDOERAMHEEOBESEZHREZE T,
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.



d)

e )

f)

g)

JOATLUTLIFEBRARAETFHAELLCD N\RILDEHEDOEBERICEEEE5Z 56 FRALGEWTT S,
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.

ERRIOBEEN\F—RRITOEARIX. RREREFNMECSHZENHYFIT D TIEE TS,
(RBERNTH=HRI)—ot— I —ZZFI AT, )

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.)

ERERFRELUTTE. ABORSENEBL/ARIIVEBORREIZGYET . £F-. ERERFREEZEZLL
REDFAMOREREGY ., TDIRBIZESEWELHYFRT . HESAZHTERTORFZHEMELILET,

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.

RERE., mamnRR THERAT G EI. EEbhLOEEZSBALLLET,

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



12. HET 2 KE Packing form

12-1. RERHEEBR Packing form figure
M3 BERERIZTRT,

Packing form is shown in Fig 3.

12-2. h—bFRESH Carton storage conditions

a) h—b2 & EITEEEL Piling number of cartons - MAX. 4cartons
b) Fx RUNEH B B Package quantity in one carton : 10pcs
c) h—bk2HY 4 X Carton size(Typ.) - 450mm(W) X 278mm(D) X 446mm(H)

d) 2B 8108 YLHKBF) Total mass (One carton filled with 10 modules)  : 11kg

e) h—k{REIRIE Carton store environment -
1;RE Temperature 0~40°C

QFEXEE Relative humidity 95%LLTF
REREBBOTHELLTE. FTREBESEICEERVET.

Please refer below as average value of the environmental conditions.

215 @& 20~35°C BE:85%LLT
215 R :5~15°C ERE85% LI
Summer time Temperature: 20~35°C Humidity: 85% and below
Winter time Temperature: 5~15°C  Humidity: 85% and below

-40°C 95%RHMDIRIE T THRENHEFREIN . BT T240MLUAIZEEEVET,

Please maintain within 240 hours of accumulated length of storage time, with conditions of

40 degrees Celsius and room humidity of 95%.

3EETA Y Direct sunlight
-HRICESBASAEELE-oGVWSIIC, BERENBEETRERBLET,

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

4KFES Atmospheric condition
"BRENACERBHOREDRERENHAEFITIXEE LEWNTZE0Y,

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

LM IEICx 3 ABFELY  Prevention of dew
fnEra(TA-OBRERIIEERIZENT . LT ALY ED LITRERWLET,
F=NLYFTEIOBEREZ BLTH=HI2. —FAFMRIZIELLIENTLIZELY,

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.
-REREOEMNMBMLTRERLNET,

Please place the product cartons away from the storage wall.
"BEAITERZRC(THLIIEET. MRARBLTEDHREZ ZBRE TS0,

Be careful of the inside of a warehouse to ventilate well and please consider installation of

a ventilator.

BARRETULOR I TaERENESIOCEEBLET,

Manage to rapid temperature change under natural environment.

©®HEE) Vibration
-EEIREN AN ARSI TIXRE LG TT &L,

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

TIREHRRS Storage period
- FRREEFEHIZCTIFLURDEREELTESL,

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




13. 8B A F®R Marking of product name

13-1. SNILERX/RANZA Label indication
A)ELaA— )LL) T ILTAIL Module serial label
EVa—/LEM@IZ, SHARPOD - & G E 2 ( LQI56MILG21) - B EFESERTRLI-INILEREHLET .
The label that displays SHARP logo-Model No.{ LQ156M1LG21) -Lot No. is stuck on the back of the module.
OYENoRRAE (HFRUTILI7RYE)

4 ) 1;.52'?“??_621 ;_’_,-f"’ Model No. ﬂﬁE{EF:%TD display method (Figure and alphabet)
EEEE oo e, JPOPPOP00C
XXXXXXXXXX +——— Lot No. . ;%J;:;[’EE‘ Sorial Ne.
S _,-/J ﬂiﬁﬁ{]*—-ﬁi}{:]ﬂ“fﬂ 1.2=12) Assemblynsite code
Production month (1-9X, Y, Z} o
1 A E I & F Discernment code

B) /Ny 754 k)T LSl Backlight serial label
EDa—JJLERMEIZ, UM FDRGE L - REEFSZTRRLEINVTEMLET .
The label that displays the model No. and lot No. for the backlight is stuck on the back of the module.

% %k % k k—% ;j__.._- Model Mo, (0~9 and A~2Z)

. < QR Code

Lot No.  (0~%9 and A~Z)

AAXERRREALLENTKARLEY, 4

13-2. Bl% Ffa 3= T~ Packing box Label
BEMBIC. DEL (LQ156MILG21) QHEFHRT @FEVa—ILBE ZRALE-INVERTLET,
F- . NN—O—FRTLINIZELFT,
The label that displays (1)Model number( LQ156M1LG21) 2)Lot number 3)Quantity of module is stuck

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

wmas  (4S) LQ156M1LG21

Bar code (1))

Lot Mo. @ (1T) 2012. 02. 04 * %
Bar code ((2))

Quantity : (@) 10 pcs

Bar code ((3))

(1) Model number{ LQ156M1LG21)
A—H—a%E . 2) Lot number {DATE)
(3) Quantity of module
Lr—FEEATAILTT.

A
HHEBEMBELATAEESLABYET. (l: LQISEMILG21A &)
Qur management product number might be filled (Ex: LQ156M1LG21A etc.)
RoHSH G FDOHBFEITHLTIE. ERDOEREZTITLET,
3% R.C.(RoHS Compliance) &EIZRoHSIERICHE S L TWAZEFERLET, ( R. C )
LBEV2—/LIF 1B B LYRHSIESIZHIGLTHYET,

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.

AEEICOVWTIEBEREOSHARPOIT FIZTRIOREZTULVET,
The figure below is written under the SHARP logo of the packing box about the production country.

or =LA



14. (EFEHIRE

Reliability Test Items

| R®AE RERAS 3
' Test item Conditions f{emarlfl
1 =Lm iR TF FIFEE 70°C OSBRI 240H KB [Note1)
High temperature | Ambient temperature 70°C 240H
storage test
2 B R&ETF EIBERE -30°C MBZESHIZ 240H K& [Note1]
Low temperature | Ambient temperature —30°C 240H
storage test
3| EREEHE | FBEEE 40°C, Z2fE 95% RHOFE R I 240H BfF [Note1]
High temperature | Ambient temperature 40°C. Humidity 95% RH 240H
& high humidity | (F=f=L#EETAZNIE)
operation test (No condensation.)
4 = m 2N 1E INJLERERE 70°C DFBES ST 240H B [Note1]
High temperature | Panel surface 70°C 240H
operation test
5 ESm B E FIFEE 0°C OFER T 240H ik [Note1]
Low temperature | Ambient temperature 0°C 240H
operation test
6 | IREN(IEENIE) <IE3%iK Sin wave > [Note1]
Vibration test B ;K EH Frequency :10~57Hz~ F#&IE Vibration width:0.076mm [Note2]
{(non—operating) -57~500Hz.~ IR E Acceleration:9.8m/s2
$B51MDEE Sweep time : 11minutes
S ERBEFRS Test period:3H(X, Y, Z direction TH)
7| BMEGEEDE) | REIMEE Max. acceleration :490m/s2 7\JLAPulse width:11ms [Note1]
Shock test 1IE 5% % ;KA [[] Half sine wave direction : =X, +Y,*+Z [Note2]
(non—operating) 0| # Test period: Once for each direction
8 | BAEEE (GEENE) | -30°C[0.5h]~70°C[0.5h].” 50cycle [Note1)
Thermal shock
test
(non— operating)

[Note1] 3E{fi5;% Result Evaluation Criteria

FRERBHRITEVTHRREEEZORERH T RALXELGOIRIENGNRELLET,
E:15~35°C, /B :45~75%, KL : 86~ 106kpaDIRIE (JISZ8T03HEHL)

CEEEIRRE R

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, ZARDEEETYT,

The directions of X, Y, Z are defined as below:

Z
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Fig.3. Packing form figur




