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EE NOTICE

OXREHRZBIIBRHOEEEICHIDOIABTELEENTLETOT, BVIEWIEREAICTERIACE I,
ABFREORBTEHAITE CER LGV SBBLEBLETFET,

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.

OFRIEHRZBICHE SN TLLSCAML, BUERAZE ARG AGNZHRBTL=HDTLDTHY.
AMIREBICEOTIEMBE. TOMENDOERICH T AREFEEREDFEZTITO2LDTIEHYFEE A
F . BUHARMEERALIEICERY, BB EIERBEFICHIDABENEELZSS . B ET—UITORT
BUL\EHA,

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.

OFRHmOIEAICEALTIX, R HREBICERBN-FERAFHE RV EIERIRAZETRAVFET . XMIHRELHD
FEREHLLIVNEEESEFZARLE-AESOERAFICEET2ETICEALT, BtX—UItORIEE
BULEHA,

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.

OFRRMmFI, —lREHAEFHFITEASNSGILEBANICHAE - RIESNTZLDTT,

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

OXRMBIL, EXHBOTLEE (RTE. EE. BHELL) . EHHE. TARBNOBRIERE, 77— LEE.
FETERGLEOEFIMEAT ISR, BYITEGTRLIURDGRIATERL., FBIE-TEETHER
[CTHERTAHLIITHRENELET,

The appropriate design measures should be taken to ensure reliability and safety when SHARP's devices are used
for equipment such as:

 Transportation control and safety equipment(i.e.,aircraft, trains, automobiles, etc.)

* Traffic signals *Gas leakage sensor breakers

- Alarm equipment -Various safety devices etc.

OFRM ML, MEFHMH. FBEES. RFOHEES. EHaHFICHIDIERBSLLEOBOHTHL
EEN-TE2UEIBELENIAEZEADFEAEERLTEYFFADT, ChoMAFICIXERIZELGELNTTEL,
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

OFRBRIZEWNVTHRAMNERTLIHRLUNTIHEAHASNDSEG S, FRICBMRFEEOQFR T ERBIAZTET &
HSRELELET,

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

OZRLCDEY 12— JUIXRoHSIER95/021ZEEHL THEYFT , &=, RoHSIESTME R UBIL /T T4 O EE R
EHEHYFHA,

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 BBIRILFVEIIFEHRALTLEE A,

The ozone—depleting substances is not used.

OFEHBIEBINEL-BERX. AADITEEICKURBRRT HLDELFET,

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

OFRBRICODETFPLEANHYFRL-6, BB RFTEEOFRTIERIEETFTRT SOBBUVELET .
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. B A E5BH Applicable TFT-LCD module
KEHZ(L. HS—TFT—LCDET 1—/L LQO42TIDWOT [BERHMLET.

This specification applies to the color TFT-LCD module LQ042T1DWO1.

2. BIZE Overview

REDCA—ILIEZ,. FTEIL PR ) EZFERS S AB(TFET : Thin Film Transistor)ZBUNf-h5—
RRAIBEL T I9T47 YR )y O RABBERBTARAITUAEDA—ILTT,

HS—TFT-LCD/NAJL FSA/\—IC, arbO—)L AR, BRERE R UG/ \vIT/ 12 vbEITXY
BRSH., 123—TAXIZCMOS 8bitZF{HAL. + 33VOLCDAERER U/ \YITAREIRH12V),
AT AHIEICKY480%x 272 X RGBRY RO /ARIL EIZHI619F BORF . XFORTMNATEETT,

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 480 X 272 X RGBdots panel with about 16million

colors by using CMOS 8bit and supplying +3.3V DC supply voltages for
TFT-LCD panel driving and +12.0V DC supply voltage for backlight.

Fl=. RETILDOTFT-LCONRILIE BEBENS VAT —T0)L 2 (NTSCLLE4%) Z AL THY.
52, BEENYITAFOEREICKYBELEEONTEENFGoN, TILFATAT HEIZEmBEN
Eoa—ILELGHSTHEYET,

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

INVISAREERBNT A ADLEDRSA/\BEREES1—ILIZABELTBYET,

The LED driver circuit is built into the module.



3. BRI

B YA X

Display size

¥k Mechanical Specifications

o

Specifications

10.7 (4.2inch) Diagonal

B3 &= HEE

Active area

92.88(H) x 52.632(V)

Pixel format

480(H) x 272(V) X RGB

(1 pixel=R+G-+B dot)

FARJREE

Aspect ratio

16:9

B ExE v F
Pixel pitch

0.1935(H) x0.1935(V)

= & B 5

Pixel configuration

RGB A+
R,G,B horizontal stripe

®RE—F
Display mode

/—=)=5v%
Normally black

AN 5

Unit outline dimensions

109.5(W) x 69.0(H) %X 9.6(D)

B 2=(MAX)
Mass(MAX)

85

R AL I

Surface treatment

FUOFH LT IN—Ka—rNE
Anti—glare and hard—-coating 3H

EZE Aa— LA EEEZRLET .

Qutline dimensions are shown in Fig.1.

- 3H




4. ANIHFREIHELUHEE Input Signal Assignment

A-1. TFTiR &G/ N\ L ERBIER
CN1 (A RA—DxARIES . R +3.3V)
FHI7%~%7% Using connector : FH52-505-0.5SH (Hirose Electric Co., Ltd.)

O+ 3 4%k Using connector spec: 0.5mm pitch/Plating/Bottom contact
B S FPC/FFC Corresponding FPC/FFC: 0.5mm pitch/Plating/t=0.3 +0.05mm

) e HE
1 GND GND
2 GND GND
3 VDD Power Supply Voltage for Backlight
4 VDD Power Supply Voltage for Backlight
5 BL PWM Input Signal for Backlight Dimming
6 TESTI Please connect pull-down resistor or OPEN
7 GND GND
8 GND GND
9 GND GND i )
10 uD Turning the Direction of Vertical Scanning [Notel]
11 RL Turning the Direction of Horizontal Scanning [Notel]
12 VCC Power Supply Voltage
13 VCC Power Supply Voltage
14 GND GND
15 GND GND
16 BO Blue Data Signal(LSB)
17 B1 Blue Data Signal
18 B2 Blue Data Signal
19 B3 Blue Data Signal
20 B4 Blue Data Signal
21 B5 Blue Data Signal
22 B6 Blue Data Signal
23 B7 Blue Data Signal(MSB)
24 GND GND
25 GO Green Data Signal(LSB)
26 G1 Green Data Signal
27 G2 Green Data Signal
28 G3 Green Data Signal
29 G4 Green Data Signal
30 GO Green Data Signal
31 G6 Green Data Signal
32 G7 Green Data Signal(MSB)
33 GND GND
34 RO Red Data Signal(LSB)
35 R1 Red Data Signal
36 R2 Red Data Signal
37 R3 Red Data Signal
38 R4 Red Data Signal
39 RS Red Data Signal
40 R6 Red Data Signal
41 R7 Red Data Signal(MSB)
42 GND GND
43 GND GND
44 GND GND i i
45 NCLK Clock Signal for Sampling Each Data Signal [Note2]
46 GND GND
47 DEN Horizontal Data Enable [Note2]
48 Hsync Horizontal Sync ENDtEZ_
49 Vsync Vertical Sync [Note2]
50 GND GND




[Note1] RL= HIGH UD= HIGH RL= LOW UD= HIGH

SHARP UAHZ

RL= HIGH UD= LOW RL=LOW UD= LOW

¢HVBb d4VHS

[Note2] Refer to [7. AJMEBDREAZ T Timing Characteristics of Input Signals ] .




5. #xim KTEF Absolute Maximum Ratings

I:_: :

E E o {F

=
Parameter Condition i Ratlngs ' Remark

BREX
Supply voltage

Ta=25°C -0.3 ~ +4.0 [Note1,2]

Ta=25°C -0.3 ~ +15.0 [Note1,2]

AANERE

Input voltage

Ta=25°C -0.3 ~ +VCGC+0.3

Ta=25°C _ -0.3~+VDD

RFmE

Storage temperature

-30 ~ +70 [Notel.4])

[Note1]

[Note2]

[Note3]

[Note4]

[Note5]

iEmE

Operating temperature

-10 ~ +70 [Note1,4,5]

SRE - 95%RH MAX.(Ta<40°C) B#BRIZETET AL,
EAEEKEE39CLL T (Ta>40°C) =1L, =SB,
Humidity : 95%RH MAX.( Ta=40°C ) Note static electricity:.

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

ERBEIZTDOT, VCCIXIA, VDDIF2ADE R EFBEL CRIERHET (Ea—XEE . LCODNER
BIRERED) | FREHREE (A —T i a— bR FToTRYET,

EnamNhESWEEIE, BRSO a—FENRELLR, BHERBOELA - T
FIE-RAEFRITAGRENBREINET, tyMIBRHETORIE. BERESEFEO L. wyMIIZT
BER - BEEEIHITHORERAEEZTH T TIEEEI HREMBULEBLET,

The VCC power supply capacity must use the one of 1A or more.

The VDD power supply capacity must use the one of 2A 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.

NCLK, RO~R7, GO~GJ/, BO~B7/, Hsync, Vsync, DEN,RL,UD

SEREBRBICBNT. 65 ~ 0°CTHAINAES. BRREDA—ILITBIRIZIIEYE A,

BEE LM, RRMUDBIEZIBATREENHYET .

F- (&R ZiRRB(60%RHLL L) TOMBEAICENTELRULIEZIBCAREENHYFET .

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%RH or more).

FERERBICEWVWT, BEafllIARRERE. S@mllENrILRE(ERTRE) nERELBLET .

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

The high temperature side is the panel surface temperature regulations.



6. ERBIIFY Electrical Characteristics

6-1. TFTi#E S/ \1JLEEE)EE TFT-LCD panel driving Ta=+25°C
HE & =A B
Parameter Condition . Remark
ERETE
Supply voltage . . 3.6 [Note1]
HEER _
Current dissipation Voe=3.3Y 50 [Note2]
SFEANYYILVER Voo=3.3V 100 Voo=3.3V
Permissive input ripple voltage
0.7%Vecc Vece
_}s.j:l%l;T: [Note3.4)
input voltage
0.0 0.3*%Vce
1 [Note3]
1 Noted
AH—H B [Note4)
input leak current [Nnte3]
[Note4]
[Note1l] AHNEBEL—* R Vee turn—on/off conditions 20us<  t; = 10ms
0.9 Vooys 0 < t, = 100ms
0.1 Vg
Vee t i 0 < t; = 100ms
5] t, = 100ms
Data
on 1s=  t5
Backlight
(LED) OFF tq / N\ ‘ t; OFF 10frame=  t;
frame=
BRBFEE[F T Vcc—dip conditions 1D Viu< Voo S Vi
' p— td = 10ms
Vo, = 2.5V REBEERTEEIIANEE—4S X
IVTH Vo = 3V ZIES HEDEHLET,
—» Vecc—dip conditions should also follow the On—off
L conditions for supply voltage

T—RARNENVITA LR LTEDBRIE, ERAD—T U REHEHRLET,
INFRILEIMELIBT D /NI TA R R AT HAHNENARIVEMEF LB DNV IS/ G MTIZT, BEBRT
HAOANIEBTEVWRTETOHBENHYFET . ChITANETOEEHICLLLOTHY., &R
EVA—NIIFA—VEFZ 53D TIEIHYEEA,

The relation between the data input and the backlight lighting will recommend the above—mentioned input
sequence. When the backlight 1s turned on before the panel operates, there is a possibility of abnormally

displaying. The liquid crystal module is not damaged.

RGE RGB RGB RGE RGB

GT Gi1 sz :35554{35255

[Note2] ;HEZETE T Current dissipation
ZEE . O RMERAR T

Typical current situation : —gray—bar pattern

CRIEEH Vee=+3.3V, fCLK = 9.7MHz, Ta=25°C)

[Note3] NCLK,R0O~R7,G0~G7B0~B7 Hsync,Vsync,DEN
[Note4] RL,UD




6-2. LED/\v 54 EEE)[E]EE R Backlight driving Section

Ta=+25C
HE LG =/ B =X =-Livi -
Parameter Symbol Min. Typ. Max. Unit Remark
BREE Voo 10.8 12.0 13.2 V [Note1]
Supply voltage
HEBEM _
GCurrent dissipation oo 200 300 mA [Note2]
S oA |} =
“!F&}\j] J J?FJL%E VRP BL — - 200 mVp-p VDD=+12.0V
Permissive input ripple voltage
}FﬂH'%E VIH PWM 9.0 — VDD V [Note3,7]
High voltage
BL_PWM _
ATILoEIE VIL PWM - — 0.4 V [Note3.7]
Low voltage
BL_PWMJE] i & _
BL_PWM frequency FewM 200 Tk Hz [Note4]
BLPWMT1—F1—Lt ) |
BL PWM duty ratio DPwM 10 100 % [Noted]
FEpS ] (50,000) _ \ [Z#&1E]
Life time (ECa—IL) [Note5,6]
[Note1] AHNBEL—4 >R On—off conditions for supply voltage
0.9 Voo 0.9 Voo
Vo 01 Vop 0.1 Vo 20us = = 200ms
= ts :E!L tg — Oms =
>< o Oms =
BL_PWM
- 1s =
Backlight
(LED) OFF ON OFF

[Note?] ;HE Tt Current dissipation

Typ. value:

Max. value:

VDD=+12.0V, BL_PWM Duty=100%
VDD=+10.8V, BL PWM Duty=100%

[Note3] 10kQ DT ILE Y A EHmeh TLVET,

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



ti2

[Note4] BL PWMERFIES

frwm = 1/t13
Duty 10% : MIN. Luminance

. : BL PWM———
Duty 100% : MAX. Luminance S >
Fa—F4—LIECTEEMTZE (BL. t122500 4 sTHAHE) tis
BlRHMECGHE, boDEFFDRTMMDIEBETZHGENHYFET,
Luminance changes in proportion to the duty ratio. (t12=500 it s)

When the frequency slows, the display fineness might decrease.

[Note5] Ta=25°C FFJEMAXIZTEMT R ATLT-[E, IEENFEIED 50%IZ5>71-FF
Luminance becomes 50% of an initial value. (Ta=25°C, BL_ PWM=100%)

[Note6] AR MICFEMALTLALEDIXEEISH L THREICHETYT , HRRRET TRERSHDILITERYRL
EAIZGbNFTT L BREARKLLEBLTHFFMETLEGYFT,
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 shorter the life

time of LED compared with the normal temperature use.

[Note7] BL PWM{E 5% 10msecl EOFFT %i5& L, VDDZLowL TTFELY,
) ybSnT (IBLPWMEESZHIRALEZE (I, VIR —FERENEBN G -HBEBRVFEET D
LENBHYFET,
When BL_PWM signal is set “Low” more than 10ms, please turn off VDD.

If BL_.PWM signal is input without OFF of VDD ,Soft start function of LED driving circuit is invalid
and inrush current may occur.

OK NG
e Turn off /
Voo w Voo
_over 10ms _over 10ms

BL PWM T _ BL PWM

"




7. AWEBDRAZ 7% Timing Characteristics of Input signals

7-1. 34T R

IHH s =/ B =X B 55
Parameter Symbol Min. Typ. Max. Unit Remark
EEE
Frequency fCLK 8.598 9.7 10.99 MHz
o892 INARA L
NCLK Hi Time tWCH 20 — — ns
=314 tWeL 20 — — ns
Lo_Time
Ty TYTRA L
F—A Setup_time tbs 10 o o e
Dat r— LK
e | R=VRIAL tDH 10 — — ns
Hold_time
tH(t) 945 64.1 65.5 s
JKFEJE AR
Cycle
tH(clk) 998 622 646 clk
JK - [E1HA =
ER= A A1 S AT 2 VN
Horizontal Setup_time tHS 10 - o i
SYNC - LK
R—=IUE3A L tHH 10 — L ns
Hold_time
INLATE N
Pulse width tHPW 5 — tH—5 clk
tV 305 312 344 line
FEEFH
Cycle _
tVPW 2 —— tV-2 line
i 5 [5] B =
&5 |[Evb7yT5ML4
Vertical Setup_time VS 19 - o ns
SYNC - LK
R—=ILEIA L tVH 10 — — ns
Hold_time
I — LR fv 50 60 - Hz [Note1]
Frame rate
: szlzﬁ.mﬁ@ : tHA 480 clk Only 480clk
Horizontal display period
IKFE-EERHBRESMUEE _
HD VD phase difference tvh 10 o 10 clk
EETAVMR—F .
Vertical front Porch tVFP ¢ o o ine
FEEH/NAYIR—F . [Note2]
Vertical back porch tvep 31 ine Only 31line
HEH 5% R 0 . .
Vertical display period tVA 272 line Only 272line
BIRTYTIAL| g 10 — — ns
= Setup_time
DEN{E & —
Enable | T /VFFML tEH 10 — — ns
: Hold_time
signal - = (Nowez)
NIV AR ote
Pulse width teP 480 clk 1 only 480clk
IKEZOVRR—F
Horizontal front porch tHFP ¢ o o clk
. . 116 clk [Note2,3,5]
IKEINYITR—F
. tHBP
Horizontal back porch
20 — 164 clk [Note2,4,5)




[Note1] Vsync{ESDtVBPHIEIAN BTG H L. ZVIvHEOERTRHUBETEZBLAIgEEIAHYET,

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

[Note2] R#FEIIHsyncB LU VsynclZT/KEFBEDRBMNEFHET oI RELGYET .

The devices is decided “Horizontal and Vertical start line” with Hsync and Vsync signal.
IKFEFIBALIE (XDENE BT K YRR EZ RIEI R g LY FE T Y,

Horizontal start line is enable to be controled by DEN signal,

FEERIBMEIEI2TAB UNvIR—F 31542 EE T, DENEHICITEREFREGYZET .
but Vertical start line is fixed with “31th lines”.

[Note3)] DEN{EBSLowEEE—F
This spec is applied for DEN Low fix mode.

[Note4] DENES 77T E—F
This spec is applied for DEN active mode.
DE{EI#HFF—R 16D T, ROTL—LBIEVsync+Hsync+DE mode, %W Ed .

If each Vsync's DE counts are 16counts | next frame will be Vsynct+Hsync+DE mode.

[Note5] BiEIRARIL. DENEBLowEEE—F &Y, DEAMAEF—2IL16ATU/RT, ROTZL—LNG
After Vcc turn—on | first frame is DEN Low fix mode, If each Vsync's DE counts are 16counts .
DENEST7ITATE—FEGYET,

next frame will be DEN active mode.

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

DI OO0 | O]

T 2D EERRAE (H, V)
Display position of input

D(1.1D@. D31} D( 480 1)
D(2.2)
7

ol

DO, 272 ) D( 480, 272 )
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8. ANEBLXTERBLLUEBDIERERH
Input Signals, Basic Display Colors and Gray Scale of Each Color

& - 5 T —7431{E5 Data signal
Colors &
aray scale | & |RO|R1|R2|R3|R4|R5|R6|R7|G0|G1|G2[G3|G4|G5|G6|G7]|BO|B1|B2|B3|B4|B5|B6|B7

Black

o

Blue

Green

Cvyan

Red

= N ]
Basic Color

Magenta

Yellow

White

ol X | X | X | X|Co|lo|C

O |lol X | X || Xx|oo|lo|lo|o

I

oO|lo|lo]lX | X|o|lo|XxX | X |o|oO
o|lo|lolX || X || X|Oo|Xx]|©

—..

Darker

Gray Scale of Red

B
Gray Scale of Green

D
Gray Scale of Blue

==
=

0 :Lowl~NJLEEIEX Low level voltage 1 :HighL~N\)L'&EIE High level voltage
FERKXRNADT—RESSE YA NIZT, F253F5 5. #%253F5 5k . F253f =R~ .
BE24E YD T —ENBEEFIZLVI1I9FEDRRMAIRETT,

Each basic color can be displayed in gray scales from bit data signals. According to the combination of,

total 24 bit data signals, the 16.19—million—color display can be achieved on the screen.



9. Y RI%FTE Optical specification

IHH

Parameter

&
Condition

Ta=+25°C, Vcc=+3.3V

: IKF
TR AR Horizontal

Viewing

angle EE
range Vertical

[Notel1,2,4]

Ok AR
Contrast ratio

e
optimized
angle

[Note2 4]

mEREER)

Response Time(White Black)

KTEABEHBEE

Chromaticity of White

ETEGNEEE
Chromaticity of Red

ETHEGEREE
Chromaticity of Green

ErHEREE
Chromaticity of Blue

BEXRmER

Luminance of white

¥EE 0T

White Uniformity

XN ISA R ST#307 (2. BLPWMD T

[Note3 4]

[Noted 6]

[Note4]

T4—H100%IZTRIEZLET .

[Note5]

FAFAFHRAE. TREORIDAESEZEAVWTHEEHIWICAERFLEREICTITVET,
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.3 below.

225 Sensor(EZ-CONTRAST)

B P& Panel center( 8 =0" )

_

X3-1 {REPAFHRERE

Figd—1 Measuring setup for Viewing angle

_

2L 2% Sensor
- [ ZEE Response time (BM-5A/BM-7)

: A5 A Contrast(SR-3)

: & Luminance(SR-3)
400mm .| . B8 Chromaticity(SR-3)

B[ PR Panel center(8=0" )

X3-2 A RS AN TEE/CEEE/ RERBEAERE

Figid—2 Measuring setup for Luminance, Chromaticity and Hesponse

X3 SEFRIRERIE A

Fig.3 Optical characteristics measurement method



[Notel ]$R A E5H D FF #F Definitions of viewing angle range
i %3 Normal line

¥  6B%A4 M 60'clock direction

[Note2]a>/ bS5 A LD FE Z Definition of contrast ratio
RHEIZTAVISAREEEELET,

The contrast ratio is defined as the following.

a2 bS AR (CR) _ B OB /P RIERE Luminance with all pixels white
Contrast Ratio(CR) ERXRTOBEEAPRIEE Luminance with all pixels black

[Note3)Iit:Z5EE D FEZE Definition of response time
FRICRT IOICIBIRMTEIZEIETHAESTEZAAL. ZAFHAOELFHRBICTERLET -
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

- | > | > |
2354 1004
3‘% ER 90%
BB 2

o &
H 3 ﬁ r
e 3 & 10%
B 0%
B e —>» |[—

g X E

B
[Noted]EIE P RETAIELET . -
Time

This shall be measured at center of the screen.

[Note5)1&E E 531 D FE FE Definition of white uniformity
TRIZRISEM(I ~VIDBIEET, ROGFERICTERLET,

White uniformity is defined as the following with five measurements.(I ~ V)

Sw = I ~VDOmXiEE(E Maximum luminance of § points
[ ~VDOi/MEEE Minimum luminance of 5 points

120 240 360 pixel

68
136
204

pixel

[Note6) & EEAZ(ICIE191BERIZEDIETET,
Chromaticity coordinate is based on CIE1931.

10. ‘ML Display Qualities
AfHATREREZSEZSHRLTIIZEL,

Please refer to the Outgoing Inspection Standard.



11. EV2a—ILORYPFTLY Handling Instructions

[(ED2— LYW 5B EIRESEL]
[Handling Precautions]
a) EVaA—ILOMYFENETESRYEBEOVGWNREICTIT> T TSV FICERRODEMMNED 2 —ILIZTE
TAHEREERIBN L I—FLTHEST SHAIEEMEAHYET .

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

b) =T NEANIRIZIIEIRT AL BT EDA—ILIZANT HAERVIEEZOFFIZLTMSIToTTALY,

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

c) =TI DIREBELIFICITTED 2—/LAIORIFERCIRTAEBIZH NN DA MHSEONESITEFELTTSLY,
HECEMABRELLAREMENABYET .,
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) MR RADFEABRIEZFO2EZVO T ENLOPLHEAGTLOTESLYLLGLESIYFENZE+2FELT
Tl

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

e) RIAMEDITZE. BFEXNEINTBENAAMETTH U EDAFrTHERIZILTTELY,

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

f) KBEHNRBMMETSEERPUIORRAITHEYVETOT, F<CI2, RIERHLINEZRLMNHRETHER>T
Ty,
Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft
cloth immediately.

g) CMOS LSIEEALTLET O T, MYRLEFOMHEBRICHHIEL. AMRT7—ALEDERBELTTIL,
Tot, BFEFHAICHTHEESFRITETFLTTSLY,

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

) EDA—ILICEERBEZERALTEYET O T MYBEWICHISETVIORITHFEFELTT S,

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

D) ASAPMHERSREZEALTEYEIO T EELEZYEWLDIZETEY ., BINMGEZNADE. TL, HT
PREETRORRIZGEYET OT, RYBRWIZIE+2EFELTTSULY,

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

Always handle with care.

) NIV FRREDBRIELIZGE . AN —UIMEICANET L5 HETHIEAHYET .
HWHEEZEF TSN IDIT+aEELTTELY,
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) MRV FRRENBIELIZSE ARIILADBRENBRLIENLHYET . LLR->THLOICASTEEIE
EL|ITKTHLVEECL. EEDZEZRITTTEL,
Liquid crystal contained in the panel may leak if the LCD is broken. If LG 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.



) EIIBER AR U/ SR—BICN I LN TS, RIBEARIE T ArI SN HYET,
Do not touch the circuit and the pattern of the board. If you touch it, the circuit may be broken.

m) B4 B REERVNEIMRICREMESSLOLIICEREOLET.

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

n) BEVA—I)ILDFEFIZONTIE, A BBAKRICKYRGIZZITHEENHYET . TNTh O BEHRRHIIC
ﬁﬂtﬁibf?glﬁﬁ

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

[yhERET LD HEELY]
[Set-Design Precautions]
a) MEORRASGYETOT RLTED2—ILESBELIENTTSEL,

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

b) RYFFIFRZERI—FETEEL. ELaA—ILIZ "R R DL "FOAMN A MO LGN KIIZLTTFELY,

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

¢ ) BEDVa—ILERYFHTERIZEMI, ESDPOHN R/ A XA TEREILD B, T—RAEREREHLET,

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

d) EEAQEYMIFIZFILZE=0.196N m(2 kgfrcm) MAXERRYFET A,
ERICKOMERZ T HICT>TTFSLY,
When install LCD modules in the cabinet, please tighten with( “torque=0.196N-m (2 kgf-cm) MAX").
Be sure to confirm it in the same condition as it is installed in your instrument.

e) EVa—/LE@EICIE, BBERNSHYET O T, ZEHHAILTHRICAR ZAD M oAELRICLTZELY,
ARLADMNHSHEERIBESENBIET BRI 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.

f) BEDA—ILEAICEHF—EDEALNINLERTLS. RRFABRGEDRBEELELGYETOTED A —I/ILEREE
EiBd 5L B EICITLALNTTF L,
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.

g) NAFIIERAICREREEFZ DT A SIETFTHBUEEEESIESEL2BDE NLSIEELTT S,
In case of attaching a cover glass or touch panel to the front surface, use appropriate measures to avoid

degrading optical performance.

h) B@EEZA—ILARITHANENES ALERXLFZEMIABL, BEFLELICLTNREET I ENHYET,
BRI, AMEOERAR VBN AL 577 EARKCE. ZORADICHEO@ALTILEE
UM ITAFDEEZSBRLELET,

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.

) BDa—)LICEAMG R EEEAELGNEDIZ, MEMEEZEEL - RELE - BRETERRBRLLET,
Please design part arrangement to consider the heat dissipation not to change the local temperature

for module.



J) AEBREICHRESNTLWSBERRERIL. T FoTHESW, ChEBATHEALIGS. 05 DOUHE - RO
FHEDRIEDBALHYET . BEEECANESEY. EXRBRONATYFFELERED L HEXNERKERE
BAIFEWEDITERETLTTELY,

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) BEREEFMREVUANEBROS SV EEOREEERICTHERALTTAEL,
COEEEBA-IBE . BERAERATHOTLEMEFRIISNEE A,

Be sure to use LCD module within the recommended Electrical Characteristics and Timing Characteristics of

Input Signals conditions.
Operating module out of the recommended range is not guaranteed even if it is in the absolute maximum rating.

1) ELA—ILATBRBAEODADEEOEN. YIEIZOWTIE. AEHZOER-EEEBEN L —F U RIZHEST
HETLTTFEWL, HEADEHTAOLIEES . BEPRRSILLLGDARENABYFET,
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on—off

input signal after power on of LCD module.

m) EvrDEAFHICEHLE T, EVA—LBERFOERBBAREREEZ TR T I,

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

n) BEDaA—IL DA ERFNF DRGSR T ES A NS RIEEREHICELTERER G — L EE
BREWLLET,
Take enough shielding countermeasure not to interfere to peripheral electronic device by unnecessary radiation

from the module.

o) AHEIBIIBHEE - BHKH KITEBL THEYELE AL

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

P) MEORRELYETOT, EifHh/ A \— 2D, T—TEENTEONRITRLTITLEOEVLTTFELY,
Notice : Never take to pieces the module , because it will cause failure.
Please do not peel off the Black tape pasted to the product.

(CERICETSERBEELMIN]
[Operation Precautions)

a) WERNARIIZIE, KIELAFOEFAEZ S TENLSFERASZEN, CORGRET TIERICELGEES .
EHIT—FREERITAFIRESZED BEARIITRWNAES BRI SNET ENARILIFEDOSIEIZEMNY,
R METTEELHYET,

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) EDA—ILOEYRNRUEIRADEAFAA LT, BIEEELIEIETEAABTE R[S (802, H2SHE)
TORPASHEAPLRE., T, ChoDZAITRETLHE, BRI, EER. HIEFOMHEZLCDE S 2—ILOD
FETHEALSE. BR. Z8. RRRUOLEL. HEEBFORELLLA. RE -CHERAZEITTTIL,
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) wyMAIZEALTLAHMHOCEEMHEILHE TLKEIRF VI (T RELED ., )V EEFH
(BRT7ILA—ILREUVOFFDLR) RLARBRI(TJILEY) FIZKY  RARAOELM - FEZMICHHDHET .
RAHMDEBEICLORTOEENEZLIGEEIADHYET . AHOEAMHLEDOBEESHEHEE 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) 207 LT ALIRERARZHEELLCD NRILOEGIOEEEICEEXS X520 FHLEWTTAL,

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.

e) REFEIOBEE/NF—VRRTOEAIRL. REBEREVECLEEL/HYFEITDOTIEE T,
(RBERITL-OR)—ot—N—5TFHTEL, )
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.)

f) ERERFRELTTE. AEBOFEENEBLNARILBEEORRIZGYET, £-. ERRFREEZEAILL
BRVFEAEORBREEGY ., TOREBIZRSGEVWENBYET  HELEZITERTORFEEBLILET,
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.

g) RESMHE. RERERRTERYSAEEIX. BB ILOERESEVL L -LET,

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

h) BIROFFEF, RERITHW-BEN KM EIZR > TR RITIBADEVSEHRBRENRET LEZEELHYET A,
KEKITERZ/ ARILDOFEIZELDEDTHYED 12— ILDREIZEEESZHEDTIEHYEE A,
When LCD is stopped, residual image may be occurd and disappear gradually.
This is caused by attribute of LCD panel and it does not cause the damage to the LCD module.



12. HfEr 2 HE Packing form

12-1. AERHEE Packing form figure
X4 EZEHMERIZTRT,

Packing form is shown in Fig 4.

12-2. h—F1RE S Carton storage conditions

a) h—bk2 A EITEREL Piling number of cartons - MAX. 9cartons
b) T RUNFA S M Package quantity in one carton - 80pcs
c) h—hk2H A4 X Carton size(Typ.) © 590mm(W) X 400mm(D) % 190mm(H)

d) 2B 5805 UNENEF) Total mass (One carton filled with 80 modules) : 9.5kg

e) h—hk{RE 1515 Carton store environment :
1i2E Temperature 0~40°C

QFEXHEE Relative humidity 95%RHELT
REREBEOTHBELL TR, TREHESEICEERET.

Please refer below as average value of the environmental conditions.

8215 mE 1 20~35°C M :85%RHLLT
215 imE:5~15°C TEFE :85%RHLLTF
Summer time Temperature: 20~35°C Humidity: 85%RH and below
Winter time Temperature: 5~15°C  Humidity: 85%RH and below

*40°C, 95% RHDIRIZE T TIRESNAEFRIN, RET T240ERLRICEEBEWLET,
Please maintain within 240 hours of accumulated length of storage time, with conditions of
40 degrees Celsius and room humidity of 95%RH.

BEETA Y Direct sunlight
A RICES AN EELS -GN, BERKENEETRERBULET,

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

@EBFES Atmospheric condition
BEMHADERBADODREDBRERENHSIGEFATIHERELGZEN T =S,

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

BfEEERH LI T AHFELY  Prevention of dew
R Et (TA-OBEAIIEERKICENT . T NALYMNED LIZEREBWLET .
F=NLYbTRIOBERZ BT 5012, —EARIZIELLIERTLIZELY,
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.
REBEDEMNSEHLTERERLET
Please place the product cartons away from the storage wall.
BEANXBRZRCTHSLEIRIEE. MREELGEDHREZTZERE T LY,
Be careful of the inside of a warehouse to ventilate well and please consider installation of
a ventilator.

BARRETULDR I nERENESIOICEEBOET,

Manage to rapid temperature change under natural environment.

®YRE) Vibration
BRSNS GIGEMTIIREBELEWLWTT S,

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

DIREHARS Storage period
- FERAREFEFICTIELUROREELTIZELY,

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




13. Sl AA L F®R Marking of product name

13-1. ELa—/)LEIFFE AR Module printed contents

<

EVa—/LEMmIC. HREL (LQ042TIDWO) - WS/ SEHFLET,
Model No.( LQ042T1DWO1)and Lot No. is printed on the back of the module.

OYENoRTRA R BMFERUTILIFTAUE)

LQO42T1DWOT YOO XX WEE(BEXRE)
& 0 B (mEA OOOOOOOOOO
Model No. Lot No. (Last digit of dominical year) ‘ $1)F JLNo. (0~9 and A~Z)
eference line ‘ R - _ _
ﬂf‘iﬁ?‘ 9.X=10.¥=11,2=12) HEITIHFERO—F0~9and A~2Z)
Production month {(1-9X, Y, ZJ Assembly site code(0-9 and A-Z)

RN EERFO~9 and A~2)
Discernment code((0-9 and A-Z2)

13-2. @13 F5 3=~ Packing box Label

BEFMEIC, DAL (LQo42TIDWOT) QHFT AR UHRNEERE QED1—ILHE R
FRNIWZTRRFTLET .

Ff-, N\—O—FRTEINIZELFET,

The label that displays (1)Model number{ LQ042T1DWO01) (2)Lot number and Discernment code

(3)Quantity of module is stuck on the packing box. Moreover, the display of bar code also applies to this.

dmes  (4S) LQO42T1DWOT

Bar code (1))

Lot No. : (1T) 2014, 02, 04 * *
Bar code ((2))

Quantity - {Q) 80 pes

Bar code ((3))

(1) Model number{ LQ042T1DWO01)
A—H—G%E (2) Lot number (DATE) and Discernment code
(3) Quantity of module

HHEEMEF*TATLHESAHYET. (H: LQO42TIDWOIA %)
QOur management product number might be filled (Ex: LQO42T1DWO1A etc.)

2% R.C.(RoHS Compliance) &IZRoHSIEFIZHE LTSI EFE
BED1—)LIF 1EBEYRHSIEESIZHELTHYET,
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.

RoHSIRFIX G FDHBFEIZHLTIE, ERIDREZITLVET .
wer. (R C.)




14. (EEEHIEE

Reliability Test Items

| HEEE BN E
' Test item Conditions Bemark_
1 = m iR T FBEEE 70°C OFZE R I 240H FRE [Note1])
High temperature | Ambient temperature 70°C 240H
storage test
2 K R&EF BBERE -30°C OFERH(Z 240H Ri&E [Note1]
Low temperature | Ambient temperature —30°C 240H
storage test
3| SEEEDE | ABEIEE 40°C. JRE 95% RHOFTE T I 240H BhfE [Note1]
High temperature | Ambient temperature 40°C. Humidity 95% RH 240H
& high humidity | (f=f=L#aZEHENTE)
operation test (No condensation.)
A = m 2 {E NIV ERE (RATEE) IRE 70°C OFES T 240H ENE [Note1]
High temperature | Panel surface[Active area] 70°C 240H
operation test
5 KR EN1E FIFEE -10°C DSBS T 240H B [Note1]
Low temperature | Ambient temperature —10°C 240H
operation test
6 | #=EH(IESN1E) < IE5%E Sin wave > [Notel]
Vibration test B R 8 E5H Frequency :10~57Hz.~ K #&JE Vibration width:0.076mm [Note2]
(non—operating) :57~500Hz.~ INEE Acceleration:9.8m/s2
/5D EIES Sweep time : 11minutes
S ERBSMS Test period:3H(X, Y, Z direction 1H)
7| WEGEENME) | &xEMEE Max. acceleration :490m/s2 /\JLAPulse width:11ms [Note1]
Shock test IE 5% % ;KA [ Half sine wave direction : X, +Y,*+2Z [Note2]
(non—operating) 0| # Test period: Once for each direction
8 | BMEHZE (FEBE) | -20°C[0.5h]~+70°C[0.5h].~ 50cycle [Notel]
Thermal shock
test
(non— operating)

[Note1] ZE{fi 5% Result Evaluation Criteria

FEREBEHGICEVTHRRERETORERE T RALXELGOIRIENGNRELLET,
B :15~35°C, /R : 45~ 75%RH, £ : 86 ~ 106kpa D IR 1% (JISZ87034EHL)

EERRE 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, ZARDEEETT,

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