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a)

b)

c)

d)

e)

(REHREOSNYEWRUVARSOEHFERICH->TOIE)
[NOTICE]

KAERA EOEE  Precautions))

AEREBIBAOEFECHHIDLDIABTELEENTOET DT, BYBEWIZIET+AICTEETACEHRIC, Rk
EOABTEHMICEMTHERLGVES, BEVRLLEITFET £, FZFBICHLTEAEEEZELEM THRLEG
LW&S. BREVLVBLLETFET.

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.

AEHFREIBE SN TO DAL, B RS ZFE - -RARMLEICHABPZRATA-HDLDTHY . FAEHEHE
[CEOTIXFB#E. TDMEFIOERICH T HIREFEIIERIEDFHFEZITILDTREDBYFEE A

F BHARGTERALECEICKY ., F=FBEIXMEEFICHMOOBIENREELZS S EHEMDIEE.
SEICEEMDAEDO LS 2EXLTE—IFDEEEZRELEE A,

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.

AEHEEICGEH SN IAEGDERAEFHCHERALOFESEFEFERLTEASNhAZEFISERTHETIC
HLTEE—UE0ERFZEVVEF A,
SHARP assumes no responsibility for any damage resulting from the use of the device which does not comply

with the instructions and the precautions specified in this publication.

B ETFALLKEEEMEREO O, EHRE. 5. HH 1EBl. TOHmORBICOVWTEMNELTER
OB EANHYET . AR RO FERARICIEERFTOERETHALICTHER N EZEETTIOBMULELET,
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 publication before using any SHARP's device. Manufacturing locations are also subject

to change without notice.

BAITEULGHERICI S TELEEBFICOLWTH—UOEFZFEZAVER A,
AEMIETREOIIE—BAEEF RS I CERASN DI =OIZRFT SN TNET,

Observe the following points when in using any device in this publication. SHARP takes no responsibility for
damage caused by improper use of the devices.

The devices in this publication are designed for use in general electronic equipment designs, such as:

IN—YFI)LaAvE 14— Personal computers

Ei5H Office automation

B SR Telecommunication equipment

- 5T AR Test and measurement equipment
EEM R Industrial control

- AV 2R Audio visual and multimedia equipment
"REAEILHSR Consumer electronics
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g)

h)

k)

AHGRELUTOIIGHERICHERTIEE . BULERHASLURSILGRIIZERL., EEE -T2 EEEHK
[CTHERT AFITHERLELET.
The appropriate design measures should be taken to ensure reliability and safety when SHARP's devices are used

for equipment such as:

EEEIF PR ERE (RITH., BE. BRELE)

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

A ER=g Traffic signals

1 R AL O #5058 B A Gas leakage sensor breakers
-To—LEE Alarm equipment
-BHRETEHRLTE Various safety devices etc.

AEMEILUTOIIEEOHTEHENMEREE - XEENBELSNIAEADERAZERLTEYERADT, &R
maE ML BAEICIEFERICIESENT TS,

SHARP’s devices shall not be used for equipment that requires extremely high level of reliability, such as:

FBRERUFHBEERMSR Military and space applications

- [ F 0 il fE 4 25 Nuclear power control equipment

- miEFICh DS ERE S Medical equipment for life support
MZEFEER Aerospace equipment

-FFRE SR Trunk line communication equipment

AR OECTALRAMNHYELS, BRI HAREBEATFTTERAZET IOBENELET.

Contact and consult with a SHARP sales representative for any questions about this device.

AR MBS ERTIARLUNTIERASNIGS (3. BANCBEARTEOERTITERIATET ORI
BMLET,

Contact a SHARP representative, in advance, when intending to use SHARP' s devices for any “specific”

applications other than those recommended by SHARP.

AEEREICRENELEESIE. WA DITEEICEYRERT HEDELET .
If any problem occurs in relation to the description of this publication, it shall be resolved through discussion with

spirit of cooperation each corporation between each corporation.

T/ BRIENEDEAIEHYEE A,

The ozone—depleting substances are not used.

A B ERIERoHS 11/65/EUICEDTNVTEYET . RoOHSIREDHM B OER/N\FT T DERWGEREHYEE A,
The device in the production is based on RoHS instructions 11/65/EU.

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

©Copyright 2018 SHARP All rights reserved
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(EYZLVEEEIR)
[Precautions for handling]

(1) EDa—ILORYFEWETELRYERDVLGEWNRIBIZTIT>TTELY,

Treat LCD module in dustless surroundings.

(2) FPCEANARIZIIBIRT 51X, T EDA—ILICANT HEBRPLESEOFFIZLTMIBIToTTFELY,
Be sure to turn off the power supply when remove the plugged FPC.

(3) FPCOREMUEFIZIZED 2 — LA D EIFRERCFPCIZER ULV A M5 HNKIITEELTTEL,
HiEOEMA REGAHRREMEABHYET .
Be careful not to give any physical stress onto the circuit of LCD module when you plug a FPC.

Physical stress will cause a break or worse connection.

4) NFILREDRAREZI2ZZHVDDT, BONELDPHEHELDTEOLZY LGNS BYFEWNIZIE+7FEELT
Ty

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

(5) LCO/NRILIETASANEEN TS =, ETPHETIEATLEISENHYET,
EICEARWLZITFELTTELY,
Since the LCD panel is made of glass, it may break or crack if dropped or bumped on hard surface.

Always handle with care.

(6) FEEZMH<E=O. LCONRIILD Iy B IZITFEFBEL TS ALEINTLELTH,. FEF TIEMNGZLT T LY,
Be careful to handle this LCD panel in order to avoid injury yourself as this panel is made of glass and have
sharp edge. 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.

(7 KEFHRFEMETHEEZRPLUVIORAICGEYET DT, I <CICHREMRDOINNIZLoNNAFTHEN-T
TaEby,
Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft

cloth immediately.

(8) XM AMIICCSZEBATHRYET . BUITHEIS I RELFELBALET,
This module contains CGS. Please use appropriate anti—static protection methods for all contact with the LCD

panel and its electrical circuits.

(9) KISHALENMRIEDEF e RIMB D THRITEVDRIITHERT LY,

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

(10) LCOABELI-ZE. K@D RNAAEMENAHYET . B@MR-TAVLE ICEMLEZE S, HESEZITEPH,IC
IKTiLVRL TLIZELY,
Liquid crystal contained in the panel may leak if the LCD is broken. If LC material should accidently come in contact

with the mouth or eyes rinse with water as soon as possible, following the instructions of the appropriate MSDS.
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(1) RAERLEDTIE, BFEMNELBEIN AT ML THUFEON2TO—THRERIELTTELY,
INFIIEENENSZEE. REROOIVIEIESANHFTHEIM-T TS,
FENNRDLEEILIPAAVTOE LT IILa—)L) EFE->TREEZEGEEM-TTELY,
F1-. LCONRILIGFEITF M EZFERALTLET . COBAICHEHBFID NN ET EHEDORREELGYET
DT, MYBLNZIE+FEFEL TSN, £ - BEETHNAZLTEE0,
inFERDFRTITIRIE, BRAEMRDH OINIEIEZoMNHTAETEOTTFSLY,
Use N2-blower such as ionized nitrogen has anti—electrostatic when you blow dusts on Polarizer.
To clean LCD panel surface, wipe clean with absorbent cotton or soft cloth.
If further cleaning is needed, use IPA(isopropyl alcohol) and wipe clean lightly on surface only.
Do not use organic solvents as it may damage the LCD panel terminal area which uses organic material.
Also, do not directly touch with finger. When the terminals cleaning are needed, those should be wiped by a soft

cloth or a cotton swab without directly touching by hand.

(12) RHABRADL—ILOBERIDBEVFITIELS RRTFEEDBANHYET,

To avoid picture uniformity failure, do not put a seal or an adhesive material on the LCD panel surface.

(BRETRFDFESEIR)
[Precautions for Set-design]

(1) BEQRRELZYET DT, RLTED2—ILEBLIEWLTTALY,
Disassembly of the LCD panel in any way voids the warranty and may permanently damage the LCD panel.

(2) NI EITHBENTZT —FEZANF ARV RREEB LN BB SN TV AEIEER) ZdlVECSnT & IER
[CEHELELRTREE A SDYFET DT, LCDED A —ILZF BT DR, 7T —hESA N\ T EXT L HBETT,
FLCDNARILEIEIZ AR AEDENELBE SN AENRIVFEO S DLAY | RRBUIMETTE2EMN
HYUFET  LCONRILAIEZEART DL 2ERETISHBLEIZE0N,

Do not expose the side of LCD panel and gate driver, etc. on the panel (circuit area outside panel display area) to
light as it may not operate properly. Design that shields the side of LCD panel and gate driver, etc. from light is

required when mounting the LCD maodule.

(3) ASAMIZHELL LD DHBMHSENRLCDNARILZFIT+ 2 EELTTELY,
FrERVRDEREHZENT,. RCNEDOD XL ZAA INHSEWREEL TTELY,
Support for the LCD panel should be carefully designed to avoid the outside of stress specification on glass
surface. Be sure to design the cabinet so that the module can be assembled without any extra stress such as

warp or twist.

(4) FPCONEImEIZIEAYF ) —FBHASENHYET OT, EEBEM EEMLEVIOITEFE TS,

There are metal patterns on the outer edge of FPC. Please design your housing not to contact the conductive part.

5) ELA—ILEHEICER—FEDOENIIDNEERTLS. RRARGEEDRERELVETOTEY1—IILETDH
EBT HEIEHEEICIEZLIENLTTSELY,
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.

6) NRIILERAIZRERFZOITAEEEEEZLIESEOIZTOENLIFELTTFSLY,
In case of attaching a cover glass or touch panel to the front surface, use appropriate measures to avoid degrading

optical performance.
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(7) REREICRESh TWSIEXmKERIEL. BT FoTLEZEW, ChEBATHERAL-ES . B BEHE -1k
PEHEDOLIEDBENLBYET ABERECANESED. EXHRO/N\IVFFLEEDO L, EXNRKEEE
B ATENKDITERETLTTFELY,
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.

(8) HEEIMEFHGFHBEAICTEALTTSELY,
COFEHEZTBEA5E ., BAERRKERATHO>TLEEEFRIIShFE 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.

9) EVa—ILANBREAZODAADESOEMN, OMNIZOVWTIE, AMEEOER-EEEED—4 X
'ﬁt'j‘tTéL“-:-
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on—off input

signal after power on of LCD module.

(10) EVvFDEREHICEHLET. EV1— LB EFOERRRBERELEEXCRIT TS0,

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

(11) EZa—ILOBRYBEDROHEAAACFRLTEBRIEMEL(ETETEN AP TORPEELLIC,. ChoDHRE
RETHHE. 5F. ZEF . BEFOMHEOEREIEBECERDREAICGESENDBYFEI DT, COLIE
RIBTTIEEALGZLTTZELY,

When handling LCD modules and assembling them into the cabinet, 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.

(12) EVA—IILEREIZEHIEELTRESER— LS TBYET O T, REFZRA—FERIHAL TITHEALIESLY,
Fr-—ERNLERESESR—MIBEYMAIFLENTEE0,
RESIA—F2HUVRBRYM T TREBEFT AL RARKRANERL. RTARZELAFEMELADVET .
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 polarizer by using an ionized
nitrogen. After peeling the protection film off, please do not reattach to the front polarizer. If you reattach and store

it long time, surface of the front polarizer changes in quality and it may cause display non—uniformity issue.

(13) LCD/ARIUIE, BBHIRA L RAIZEYRRICEENELIENHYET . B BBYHLEGED AL AN
MHsEWERICFR LIZSERELTTEL,
Panel is susceptible to mechanical stress and such stress may affect the display.

Place the LCD panel on flat surface to avoid stress caused by twist, bend, etc.

©Copyright 2018 SHARP All rights reserved
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(14) X2RFIETRURTABREHLE, BOBEMBIERAINOITRF G-IV EBFIDOLCD/ARILA
DFBEFIEDT=8 ., BRARIDEE - HETOCATHW WA EHOEBREEEZL TS0,
To prevent reduction in optical quality and abnormal display, avoid exposure and contamination of the LCD panel
from epoxy resin (mine system curing agent) that comes out from the material and the packaging material used
for the set side, the silicon adhesive (dealcoholization system and oxime system), and the tray blowing agents
(azo—compound), etc. Please confirm LCD panel compatibility with materials employed in your manufacturing and

shipping processes.

(15) EDa—ILICEAMERERIENELGNEDIC, MM EZEL-BREE ZHEZBRBEULLET,

Please design part arrangement to consider the heat dissipation not to change the local temperature for module.

(16) AR M@mlX, BiK-EEKRTEADHYELZ A

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

(17) AR EREBEEHALTOET DT, /SHILOIELE=H [+ AHES 0V D)X EED L. FiE
DARBZHEE T LY,
As this LCD module is composed electronic circuits, it is sensitive to electrostatic discharge of 200V or more.

Handle with care using cautions for the followings.

® {EZ%3E/Operators
EEXEBEMNFIZDITHKIR, BY. FREHNEEY (T2 . RITFLY, JLEDREGY DBE. AK
[CHERNFEITHIENLAHYEITOT. HERNER(FERMBEMI R EZFALTTSIL,

Operators must wear anti—static wears to prevent electrostatic charge up to and discharge from human body.

® ZH#4-5%{E/Equipment and containers
FERORBOME. R ORM . HESF BIAXEDH. o7 BEH#,. FHAI T, vk X85,
Bars) [THEIHNRLETIENSHYETOT, HEINE (FHFEIRIEH 100MQAETO>TTELY,
Process equipment such as conveyer, soldering iron, working bench and containers may possibly generate
electrostatic charge up and discharge. Equipment must be grounded through 100Mohms resistance.

Use ion blower.

® [K/Floor
RIZAERDOEM -REIREL-BHE[EREBTHOLTREGERINZHLET . KM REY (&9 FH.
TLF)DGE., LICOAZAAECEBBOBRERNREETICHETOIBNABYET O THES I E
(BFERAEH  100MQ F1ToTTF &L,
Floor plays an important role in leaking static electricity generated in human body or equipment.
If the floor is made of insulated material (such as polymer or rubber material), such static electricity may
charge. Proper measure should be taken to avoid static electricity charge (electrostatic earth: 100Mohms).
There is a possibility that the static electricity is charged to them without leakage in case of insulating floor,
so the electrostatic earth: 100Mohms should be made.
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® IiE/Humidity

FEXE0ERER. FEIREVRORAEMICBAERLTEYFTEMILEICKREEEADYZFLET,
i E AR EIZTESEME RO FHFERNEMEMEIE AL FTEZIRET 24, IBEZA0HLULLIZEKRD
FRICLTTFSWD, FICSTIA—2RBETECADOFANTET OTIEFIL, IBEZ0NLL LIZERS, BEORE

Ja7—%#FERATa

Humidity in work area relates to surface resistance of the persons or objects that generate electrostatics,

and it can be manipulated to prevent electrostatic charge.

earth resistance and promotes electrostatic charging.

Humidity of 40% or lower increases electrostatic

Therefore, the humidity in the work area should be

kept above 40%. Specifically for film peeling process or processes that require human hands, humidity should

be kept above 50% and use electricity removal blower.

® ¥t/ Transportation

By RE L EDTH(BELRE ICXYBRFPLREBAFO—ILFOREMHENFTELZY., F-AKFE
ICHFELE-AERFICLYREFEFEECIENADBYET O TREMAFICLHER M EREZIT-T

Ty,

Containers and styroform used in transporation and storage may charge electrostatic (from friction and

peeling) or electrostatic charge from human body, etc. may cause containers and styroform to have induced

charge. Proper electrostatic measure should be taken for containers and storage material.

(BEROEESR)

[Precautions for operating LCD module]

(1) ROz O TFERAREIZEALIZEN, LCONAR LD IR Z 8B &l

BEH5ADBENANRELET .

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.

(2) HEBIERHFEHANICTEALTTFSLY,

COEHAZEEAGE . XA ERMNTH>THLHFF RIS EE 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.

(3) LCO/AR L [FHEREDRESN TEES B LWL T TS, BMEDREELYET,

Do not operate the LCD panel under outside of electrical specification. Otherwise LCD panel may be damaged.

(4) REHFERTHODACEMIVTICHLTICHEAShSGERTARDRELGYET,
Do not use the LCD panel under outside of specified driving timing chart. Otherwise LCD panel may not have

proper picture quality.

(6) FLEEFRRIE. 2HELRN(BE. BiE) L. TNLULDB STy a B T AN TRENRLELERIC

BERELTLZE0,

A still image should be displayed less than two days, if it is necessary to display still image longer than two days,

display image data must be refreshed in order to avoid sticking image on LCD panel.

(6) LCDEV A—ILAFEBERNRNI-GES .. XRBAATINREFTET . BRI

ﬁ%%ﬁﬁéﬁ?f?gl: Vo

-

— T

MHEET, EDHEET 20

If LCD module takes a static electricity, as the display image which is written into pixel memory might not be

displayed, Data update should be executed frequently.
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(7) BRTOERIHDHLIRTOMRE, HMEBRICKYBLANILAENCEDLIENHYETH, TLIEIHETLFRSAR
THHYFEE A,

It is neither a breakdown nor a defective indication though very slight change in black level might be periodically
seen in a black part on the black display image according to the source of light (angle of the luminance and the

source of light).

(8) REKREICRESN TWAIEXTEKERIL. BT FoTL S, ChEBATHERAL-ES. B0 BEHE -1k
PEHEDOLIEDENLHBYET  ABEERECANESED. EXHBRON\IVFFLEREDO L, #EXNRKEERE
BAEWNEDITEKETLTTRELY,

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.

9) FLA—ILABREEBAZODAAEEOMNN. YFIZOWTIEZ. AEHEZOEER-EE2EEBEDL -V RIZHHST
Ty,

Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on—off input signal

after power on of LCD module.

(10) SRS E TCORBEEREINLGESX. GEMENBEIZLEYET,

The prevention of dew condition is necessary when LCD is used for long time under high—temperature and

high—humidity

©Copyright 2018 SHARP All rights reserved
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(REBOIEERN)
[Precautions for Storage]

(1) 2EAFHZE. EFFAXEPCRNEMNETICHELEWLWT TS0, BLMERTIZRELTTELY,
After opening the package, do not leave the LCD panel in direct sun or under strong ultraviolet ray.

Store in the dark place.

(2) EBRAEFRELTTRESMEANEEL. EREFRELLTEFARMEDBRAELLGY ., TOIKRREICRE LS
GRS ENHYET, TEALITERMATORFZEBVLET . FLREOSWVWSFICIRELFET &, Rk
BLVUVAYR TSI LT A—DFZITET, TELETRBTATORFEEEVLLET,

In temperature lower than specified rating, liquid crystal material will coagulate. In temperature higher than
specified rating, it will liquefies. [n either condition, the liquid crystal may not recover its original condition.
Store the LCD panel in at or around room temperature as much as possible. Also, storing the LCD panel in high

humidity will damage the polarizer. Store in normal room temperature as much as possible.

(3) 2B AHiE Keeping Method
a. BEFtHXICITHTEWNTTSLY, b. LA IZHIO THERTICRE T LY
a. Don't keeping under the direct sunlight. b. Keeping in the tray under the dark place.

©Copyright 2018 SHARP All rights reserved
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(thDFEEIR)
[Other Noticel

(1) EHEREEESNTOIERIE, REVLIRFETDOTITERENET,

Operation outside specified environmental conditions cannot be guaranteed.

(2) EIR(VDD-VSS) DA E—F U RETIFTHERT 4. LCDED 21— IILDHELHGALIC
INAAVZEHRALTTELY,
As power supply (VDD-GND. VDDA-GND) impedance is lowered during use, bus controller should be inserted

near LCD module as much as possible.

(B) NAIILREIZIZ/IERDERYTIToONTNET A, REBDRMBITENIRISHLTSIELFES DT,
ES B A PRNVENMEDLETRFEFBIMELZELEDICLTZE0Y,
Polarizer is applied over LCD panel surface. Liquid crystal inside LCD panel deteriorates with ultraviolet ray.
The panel should not be left in direct sun or under strong ultraviolet ray for prolonged period of time even

with the polarizer.

(4) MEDRELGYET DT, RLTEDA—ILERBLEWNTTSEL,
Disassembling the LCD module will cause permanent damage to the module.

Do not disassemble the module.

(5) LCDNRILAEIELI-EE. FOBRBZODFICANGONTIZEWL, BENFE. KBRFIZHWLEE(E.
BELIZAEETHRLEEL TS,
If LCD panel is broken, do not ingest the liquid crystal from the broken panel. If hand, leg or clothes come in
contact with liquid crystal, wash off immediately with soap. If mouth or eyes come in contact with liquid crystal,

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

6) AEBIE. FHHICEGTERETDEEETLIEICHRVTODSHFEZOL HFE/NA,
1-1-1k)ooRnxT4ay MIg{ERR) Zz—UMERALTVWERA. F-. SATHEYFER A,
ODS (specific chlorofuorocarbon, specific halon, 1-1-1 trichloroethane, carbon tetrachloride) are not used or

contained in material or all production processes of this product.

(7) BDaA—IILOREFEIZOWTIXL, i FBBRIZKYRHFZEZZTEHIEELRHYET,
FNThOBERAERHFIH-TRERELTTEL,

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

(8) T, BEEFIHMICHT HERFRITETLTIZSLY,

Observe all other precautionary requirements in handling general electronic components.

©Copyright 2018 SHARP All rights reserved
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(LCDED a—ILDOEFEIESE)
[Discarding liquid crystal modules]

LCDED 2—IILZHWET HIESIFXLTOHRITEELTTFSLY,
Follow the regulations when LCD module is scrapped.

The government you stay may have some regulationsabout it.

LCD/SHJL - HSABELTNEZEL TR,
ALCDEDVA—ILDEEEEVEEIHYEL A,
LCON\RILICIE, BIE-EEVEITESENTEYELA.
LCO/N\RILICEENDREM BT, Z<8= ($9100mg) T, \RILHEINTEIRE
NETLAEITE] T2HELF HEIEE (LDS0) =2000mg/ ke,
ZFE A% (Aims test) : [E21% (Negative) DM ERATHEALTRBYET .

LCD Panel . Dispose of as glass waste. This LCD module contains no harmful substances.
The liquid crystal panel contains no dangerous or harmful substances.
This liquid crystal panel contains only an extremely small amount of liquid crystal
(approximately 100mg) and therefore it will not leak even if the panel should break.
Its median lethal dose (LD50) is greater than 2,000 mg/kg and a mutagenetic (Aims

test: negative) material is used.
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1. @ A& Applicable Memory liquid crystal display

CGU)aAVERIN DRI ZERAW-MBBE D AR )RR TAATLATT,
AR E X E14-1ICRLTLNET,

This TFT-LCD module 1s a reflective active-matrix with slightly transmissive

memory liquid crystal display module with CG silicone thin film transistor.
Module outline 1s indicated 1n Figure 14-1

2. IZ Overview

- WMBBRE/SO/ 2L

- EEYAX3.168 AR{EE336 x 536[EF

» DT ILT—RIEBIZKDH TR

- FEDSAEEHAEE

+ NFRIIABBIZT—E2RERDI1EVRAE)—E RN

- B/)OwOBMERAWNWER - FE - QU NIRNEEDV A—IILERE
- BIEFEERENTFT/ARIL

» RFEAXRITHCHEHR

+ FPCIZ& DS

- Reflective active-matrix with slightly transmissive panel of white and black.
+ 3.16” screen has 336 x 536 resolusion. (180,096 pixels stripe array)

+ Display control by serial data signal communication.
+ Arbitrary line data renewable.
1bit internal memory for data storage within the panel.
* Thin, hght-weight and compact module with monolithic technology.
+ Super low power consumption TFT panel.
+ Front polarizer with Hard Coated surface.
- With FPC (Applicable connector : Ref to recommended connector on Table8-1)

3. BHIHEHRk Mechanical Specification
Table 3-1 #EMBEIILHRETE Module mechanical specification

[tem Specification unit
BEYAX Screen size 3.16" inch
BERRTIIT Active Area 42.672(H) x 68.072(V) mm
R Dot configuration 336(H) x 536(V) Dot
FykEwF Dot pitch 0.127(H) x 0.127(V) mm
ETEA:R Pixel Array IEA
Square
®XRE—F Display mode Normally Whate
VAS IR Outline Dimension 47.02(W) x 76.00(H) x 0.705(D) mm
R= Mass 5.5 (MAX) g
REWEE Surface Hardness 3H LLE(#0EA) SREEREE
at least 3H (initial) Pencil hardness
ﬁﬁ‘g&ﬁ Surface treatment HC (H;._]_rd Cuate)

[Note] FEHIESMETIEPLAEIXH 141228

Detail dimension and tolerance are shown in Figure.14-1
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Neither Pulled up nor Pulled down.

[Note 4-1] BBRERTRDHADON/OFFZITLVET . COFF, AEVADT—RIEIRFINET
‘H"DEAEYRT —EDRTEITV. ‘LO"DFAEIRAT —2ERFLEFFZEERBERREGYET,
The display ON/OFF signal 1s only for display.

Data 1in the memory will be saved at the time of ON/OFF,
When it’s “H1”, data in the memory will display, when it’s “Lo”, white color will display and

data in the memory will be saved.

[Note 4-2] S+ ERKYUEXTCOMINIEEZ AN HIES . EXTMODEZ“HI"ICLTTF&LY,
EXTMODE="Hi" M FF, EXTCOMINAF 32T ET , (EXTMODEZ VDD~ Hzfi)

EXTMODE="Lo" @ Ff, LUFTILANDIST HEHIZHEYET, (EXTMODEZEVSSEIES:)

When EXTMODE 1s “H1”, EXTCOMIN signal is enable.
When EXTMODE 1s “Lo” ,serial input flag 1s enable.

“Hi”"mode

“Lo” mode :

connect the EXTMODE to VDD,
connect the EXTMODE and EXTCOMIN to VSS.

SHARP SPEC No. MODEL No. PAGE
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4 ANtmFRAFEUBEEE Input terminal names and functions
Table4-1 iUmF5F#l Pin description
Terminal Svmbol 70 Configurations  |Function Remark

1 SCLK | INPUT NoPull ki
Serial clock signal
2,0 =__ =

2 SI INPUT NoPull AT NT=2ANES
Serial data input signal
FuTwLIMES

J SCS INPUT NoPull Chip select signal ( Active of Hi)

EXTCOMI M ERCOM ER{E T?(iﬁﬂ:"riﬁ) | .

4 N INPUT NoPull External COM inversion signal input [Note 4-2]
( Square wave)
F~ ON/OFFIEE

5 DISP INPUT NoPull Display ON/OFF signal [Note 4-1]
7HogEIR

0 VDDA | POWER Power supply (Analog)
TIORILER

! VbD POWER Power supply (Digital)
COMFI| N E R D i+

o] EXTMODE| INPUT NoPull Control mode of COM inversion is select [Note 4-2]

terminal
9 VSS GND — GND {Digita])
10 VSSA GND — GND (Analog)
% NoPull : TILTYT . TIFOEESTHLEL
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4-1) ANEBIWKE Input Signal States
Table4-2 ANEBIKE Input Signal States
. T—REH R
g “INAYKEE
I;E Symbol /0 | Voltage %ff (Update & z"‘"sf ; ;]'f‘ﬁ“" ™ :-%
Hold mode) Heny Howe
Lo EXTMODE=Hi
1 SCLK Input 0/3V Lo Hi/ Lo
Hi/ Lo EXTMODE=Lo %1
Lo EXTMODE=Hi
2 Sl Input 0/3V Lo Hi/ Lo
Hi/ Lo EXTMODE=Lo 31
_ Lo EXTMODE=Hi
3 SCS Input 0/3V Lo Hi
Hi/ Lo EXTMODE=Lo  ¥1
Hi/ Lo Hi/ Lo EXTMODE=Hi %2
5 EXTCOMIN | Input 0/3V Lo p—
Lo Lo EXTMODE=Lo
DISP Input 0/3V Lo Hi/(Lo) Hi/(Lo) 3
EXTMODE Input 0/ 5V Hi/ Lo — — 4

21

2) EEIEF Booting

MHEFEH  Common condition
1) BEEEFFZIER DtyplEMECHL

Each Voltage values show typical voltage.

ERBEARRUOEBRIRAR. E5ATH

4) AR INAIKFE

5)

w2

K3

x4

. When just input Power supplay Between PowerON and Input Signal.

3) T—4E# Data Update & Hold mode

: RRT—ROEBEMZEZERE (TRUEHITER)
- Updates data in pixcel memory. (1Line and Multiple Lines update )

Standby : T—2EHEL TRRHER

: Maintains memory internal data and maintain current display
T—RZEELLEWNESIX, L UTILES(SCS / SI/ SCLK)IE “Lo"&ET B,
T—REEELLZNEEIC, SCSiFZ “HMREIZLENTTELY,
Keep “Lo” Serial Signal (SCS / SI/ SCLK ) without communicating..
Not to make a SCS terminal “Hi” when 1t does not communicate.

. VCOMG#Z )T ILBEIZTIT >4, BEHIMNGESOEENMVLETT,

To do VCOM control in a serial communication, a periodic signal transmission 1s necessary and 1s here.

FRLTULSHEAM (. FHF A A (Clock pulse) BNAE T,
Input (Clock pulse) is always needed during displaying.

RTEFEHEEET S,
When displaying 1it, it's drived “Hi” fixing.

BIEEEIIZVDD/GNDVSS)DEL LML TOERAZHRELET . ERRARDEEIFEILETS.
Recommend to connect VDD or GND(VSS)
Not change after starting power supply and during ON.
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4-2) #2ZMEE Recommended Circuit
{ EXTMODE="Lo” > { EXTMODE="Hi" >
COM Signal Serial Flag Input External COM Signal Input
1 SCLK 1 SCLK
4 EXTCOMIN ——— EXTCOMIN
9 DISP —— ) DISP
6 VDDA — |G VDDA
7 VDD —E 7 VDD
8 EXTMODE 8 EXTMODE
Figure 4-1 Recommended circuit
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5. $EXTHAKTE Absolute Maximum Rating
Table5-1 X EmKE Absolute Maximum Rating ( GND=0V )
[tem Symbol MIN. MAX. Unit Remark
EIREE Analog VDDA 0.3 +5.8 v
Power supply
voltage Logic VDD -0.3 +5.8 V [Note 5-1]
ANEZREED VHI - VDD v [Note 5-2]
Input signal voltage(H1)
}\.jj:iﬁﬁﬁb_‘:(m} VLI 0.8 - v
Input signal vﬂltﬂgEfLD}
REFERE . ,
Strage Temperature Tstg 30 80 C [Note 5-3,4]
HIERE \RIILEERE)
Operation Temperature Topr -20 70 C [Note 5-4,5]
(at panel surface)

[Note 5-1] EXTMODEIZ%,5# .
Applies to EXTMODE.

[Note 5-2] SCLK,SI,SCS,DISP,EXTCOMINIZ:#E FH .
Applies to SCLK, SI, SCS, DISP, EXTCOMIN.

[Note 5-3] ELa—ILDWHIEEHERDICEALTEREREEAGEWNEIICLTTELY,

Do not exceed this temperature in any parts of module.

[Note 5-4] /EE[£95% CREA0E) FTELT TS, F-HERICITEELTTELY,
RANREREICLUTICL, iEEE SR TTELY,

1 O
Humidity 95%RH Max.(Ta

&, BESm) I RELREHREBELLEWVMEENHYET,

wet bulb temperature 1s 39°C or lower. No condensation is allowed.

40°C) Attention should be paid to static electricity Maximum

Condensation will cause electrical leak and may cause the module to not meet this specification.

[Note 5-5] ENMEREEBEDAEFRILT O @ETHY ., AVFSAM CERE - TOMDRFMELICELTIX

Ta=+25°CIZTHIEZITLVET,

Operating temperature 1s the temperature that guarantees only for the operation.

For contrast, response time, and other display quality determination, use Ta=+25"C.
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6. BRI Electrical characteristics

6-1) TFT&RMB/\RJLEEE)ER TFT LCD panel drive

Table6-1 HREEIFEHE Recommended operating Condition

VSS(GND)=0V, Ta=+25C

[tem Symbol Min. Typ. Max. Unit Remark
‘ Analog VDDA +4.8 +5.0 +5.5 V [Note 6-1-3]
BREE

Power supply Voltage | y,6ic | VDD +4.8 +5.0 +5.5 A bt
[Note 6-1-3]
[Note 6-1-2]

== Hi VIH 2.7 3.0 VDD V
ADESRE ' [Note 6-1-4]
Input signal voltage Lo VIL VSS vss | vss+015 |V | [Note 6-1-2]

[Note 6—-1-1] EXTMODE="Hi"[Z%,1#@ FH .

Applies to EXTMODE="H1"

[Note 6-1-2] SCLK,SI,SCS,DISP,EXTCOMINIZ&E FH .

Applies to SCLK, SI, SCS, DISP, EXTCOMIN.

[Note 6-1-3] VDD =VDDA

[Note 6-1-4] VDDLL FOEBETEMELET M. VIHAETOEEEHRELET,

It can be operated below VDD voltage, however,operation around 3V 1s revommended.
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6-2) BiR< —/r>»A Power supply sequence
EXTMODE (
(Hior Lo) g)_
|_ -y - -~ .- --—""""""""""""""""""="””_’-"" " ""=""=""="—"="—-"="—"=—-"=
- | ) same time y
VDDA |/: M
| T2
: 2clk < T1r - \ ><;3
SCS < > {()J S
< X 2 >l : ;i \
SCLK UL UL 11 ] ] 1 A
| | ',' :
S| { o0 Y oxo0 ) | ) (A A : \
B e A Y )) ; r
! | 30ps S TA | ‘, (« : '..
DISP ; <« | ! ) i |
: st =1l : : :
| 30usST3 le—de—> 30ps=T4 | ! E
( EXTMODE=Hi) : : h e [N, I I' ;
EXTCOMN : 7 . |
S— - 9 . ,.
( EXTMODE=Lo | | ] '. GND :
| / ' '
Operating state OFF Power-on Sequence PN {Nﬂyﬂn%lﬁhpﬁermiﬂnj HS r;'
4 I _
DISP Tda.:
| BENEELTH S, SignaliEZ{EEXBAIBLTEEL,
EXTCOMIN n | ” Please start the S1gnal transmission after a power
| supply was stable.
SCS 30ps min k |
TA:
$1: EXTCOMINADISP=LoTA hxh 3184, A= T4 AT T #IZDISPEHIIZLTLIEELY,
The case that EXTCOMIN is input DISP=Lo. Please set DISP to Hight Level after the completion
\_ Y, of imtialization.
a I
DISP
EXTCOMIN ] []
|
scg  30us (T4) min B
% 1: DISPEEXTCOMINA'RIBFIZILE EASIHE. (M)
The case that DISP and EXTCOMIN start at the same time
g J/
Figure 6-1 Power supply sequence
XKEFHMIX, 2T Fry—h ACRAESVTHESR
Refer to timing chart and AC timing characteristics for detail
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X1 TAET3IEFETEHA]
({EL. DISP="Lo" MfEIZEXTCOMINZ AN THTCOMMD &M RInIIEEE A, )
F7=. DISPEEXTCOMINZRIFFIZILE LIFf=158 . SCSDILL EIFETIOu sl EDEFMEZEZEITTTELY,
(60 1 sTIHELTHA)
TA and T3 may be opposite
(however, TCOM polarity inversion will not occur even with EXTCOMIN between DISP="Lo".)
Also, when DISP and EXTCOMIN are simultaneously started up, allow 30ps or more
before SCS starts up (It may be less than 60ps).

%2 ERATRZDEIET HFROEREE
SCS=BFRAAEVEVITICTEHFEICEL-BEEZTL5E(EV)T7IZ7HER or BEEAICEEAHA)
SI=M2(£0)7237)="H" X BEAH
SCLK: B E E1E
Setting value for pixel memory initialization
SCS=Driving accordingly to clear pixel internal memory method

(use all clear flag or write all screen white)
S1=M2 (all clear flag) = “Hi” or write white
SCLK: Normal Driving

X3 HIE )T ILT—EE) LIAE, T Lo TR EL TS,
One besides control Signal(DISP,EXTMODE,EXTCOMIN), Make all terminals “Lo” while it

does not communicate

[ON Sequence]

(1)VDD,VDDAXL EITBRE(ICIZ& D)
VDD and VDDA rise time (depends on IC)

(2) BRAT)RZDHELLET,
T2: 1A EM2(£2U7 257 e®>THHLET 6H . BERERBEAHELTTEL,
Pixel memory initialization
T2: 1 time or more Initialize with M2 (all clear flag) or write all screen white.

(3) TCOMAIZ vy F#MHALARRRAFRT T3: 30psklt
DISPE B ZE>THHAILL TL\OCOMERD TV FRIFRDMERLZ MR IR T 571 D HAfH]
Release time for inmitialization of TCOM latch
T3: 30us or more
Time required to release COM related latch circuit mmitialization which 1s imtializing using

DISP signals

(4) TCOMIBEME#NEA{LBERT T4: 30usklL
EXTCOMIN®D A AIZF:CTTCOMMD B A #NEA 1L 3 S HiRS
TCOM polarity initialization time T4: 30ps or more
Time required initializing TCOM polarity accordingly to EXTCOMIN input

[Normal Operation]

8 SRR O HA ]

Duration of normal driving
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EXTMODE /L

Hiorle) —— b&_____________L\*

VDD

VDDA ((
))
N
7 210k |
15 sl
A b | TS
i Al I | >
SCS (( | |
- |
rrier ARENE] _)) < |T;3::<f:? — I :
SCLK [ [ LI (TG
| |
sl g A A \ {;(} {ox20 | ox00 ) : :
| |
(« > 30us =T6
DISP ) !
( EXTMODE=Hi ) I I I (()J] I |
) |
<: ( EXTMODE=Lo ) (( l GND
)) |
|
|
Fi
Operating state S\ ON {Nngné;n[}fgcratmn] Power-off Sequence OFF

TS : Off control
ETOHBEEFZ Lo " [CLIZE., TODERIZEIBERIZEIRZFOFFLTZELY,
Please turn off a power supply after making all the control signals into “Low Level”,

and passing the time of T6.

Figure 6-2 Power supply sequence

[Off Sequence]

B)ERAEVREMELLET . T5 (2) LR

Pixel memory initialization T5: Same (2)
(6) VA,VB,VCOM® #EA 1t B RS T6: 30psklt

VA VB,VCOM initialization time  T6: 30us or more
(7) VDD,VDDAZIL F IF8¥fE (ICIZ & D)

VDD and VDDA falling time (Depends on IC)

[Note] TEIJRON/OFFEFM;FESEIE Precaustions at the time of power on and power off
X1) EIRONEFIL. VDDEVDDAAEREF, F=(XVDDZEEIZILIE EIFTTELY,
When power on , VDDand VDDA are same time or VDD should be faster than the VDDA.

%2) TEIROFFEFIL, VDDEVDDAM R, FfIXVDDZELIZILL FIFTTFELY,
When power off, VDD and VDDA are same time or VDDA should be faster than the VDD.
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6-3) ANESDOEESY Input signal characteristics

VDDA=+5.0V, VDD=+5.0V

Table6-3-1 EAX4Y1E Recommend Dperatiﬂg Conditions and DC Characteristics GND=0V. Ta=25°C
[tem Symbol Min Typ Max Unit Remark
‘ ' 1 10 Hy When EXTMODE=Lo
TJL— LR [Note 6-3-1]
Frame frequency When EXTMODE=Hi
- - 10 Hz
[Note 6-3-1]
O :
7RI R B fSCLK - i 2 MHz
Clock frequency
RG]
100 - 1000
Vertical Interval s
COMJE R fCOM 05 - 5 Hz
COM frequency

[Note 6-3-1] 2L —LRBEHIITRRAALIZHREOEWLESEBHTHEER T,

Please use a frame frequency in the range where there are no problems with the display quality.

Table 6-3-2 ACH#t% Input Signal timing Parameters VDDA=+5.0V, VDD=+5.0V, GND=0V, Ta=25°C
Item Symbol Min Typ Max Unit Remark
SCS Rise time trSCS 50 ns
Fall time tfSCS 50 ns
188 E! Data update mode
High duration twhSCS
12 s Hold mode
Low duration twlSCS 1 s
Set up time tsSCS 3 s
Hold time thSCS 1 E!
SI Rise time trSI o0 ns
Fall time tfSI 50 ns
Set up time tsSI 120 ns
Hold time thSI 190 ns
SCLK Rise time trSCLK o0 ns
Fall time tfSCLK o0 ns
High duration twhSCLK 200 450 ns
Low duration twlSCLK 200 450 ns
EXTCOMIN Frequency fEXTCOMIN 1 10 Hz
Rise time trEXTCOMIN 50 ns
Fall time tIEXTCOMIN 50 ns
High duration twhEXTCOMIN 1 s
DISP Rise time trDISP 50 ns
Fall time tfDISP o0 ns
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6-4) ACRAZJHER Signal Timing
L‘ wh 303 ‘l‘ twl SCS i.
I I
| |
| |
SCS | | |
soo | )
10% l l
Sl
SCLK
ili il EHEDMI; |‘{ TEXTCOMIN i
|
Wk vl 90% : : Y | 0
EXTCOMIN 1o £ | e 1o 0% DISP 100 /' Y o
| |
> e e S ol
fr EXTCOMIM ff EXTCOMIM tr DISP # DISP
fetle | F2Cs
:-1 > llq !
|
. i | .
50% - 90 % S0% - 50%
SCLK m SCS i \_/ \
99 COM signal serial input (EXTMODE="Lo")
| tV |
- >
| | | [ |
s AJUNUUUEN AU
SCLK }/_

> SCS,SI,.SCLK,DISP,EXTCOMIN :

Figure 6-3

3V input voltage

Signal Timing
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6-5) ;HE®E 1 Power consumption
Table6-4 HE®E 1 Power Consumption Ta=25°C,SCS SCLK,SIDISP . EXTCOMIN=+3V ,VDD=+5V VDDA=+5V
Operating Power consumption Min Typ Max | unit Remark
Mode
s 2 1 R—ILFE—F (T—2EHEL - 2EERT)

Hold mode(no display data update) - 30 330 uUW | [Note 6-5-1]

Condition 1 + .
Display pattern : Black display

T—AEHE—F (I HzEF - MRS ATRR)
HIE &2 Data update modewith display update 1Hz

Condition 2 (1fram/sec)

Display pattern : Vertical stripe display

- 250 150 UW | [Note 6-5-2]

[Note 6-5-1] 1) RE{GEEIAAKIZISCLK=Lo , SCS=Lo, Sl=Lo|
After writed Black data. set to SCLK=Lo , SCS=Lo , SI=Lo|
2) 1)DIRETHE It measures during 1).
[Note 6-5-2] fSCS=1.0Hz
(BZAHFZEIRLVTSCS=Lo&9 4, Except in the time of writing, it is set to SCS=Lo .)

HBEHY Common condition
VDD=5.0V., VDDA=5.0V., f{CLK=1.0MHz, EXTMODE=VDD., EXTCOMIN=1Hz

( Common Note )
CHEFESBREDETHY. COMEEFRFDPeak B TIEHYFEEAD T, BRIZFRMZHFL-ETTSL,
VDD+VDDARIZOV T Y DB WEHRBLET.
(VDD,VDDARI R DIZE . TNZ NIV TUoH OEHEHRBLET )
This 1s value in steady condition, not the falue of peak power at the time of COM operation.
Some marging for power supply 1s recommended.

We recommend capacitor for VDD and VDDA.
(If VDD and VDDA are on separate systems, we recommend capacitor for each.)

*LCR¥r: BRI HzEA B TOBIERENDBETT
(LCREREIEHA 1HzDI5E . COME IR 21£0.5Hz)

*LLC inversion : LC material 1s needed alternative polarity driving as changing timing which should be 1Hz.
( LC inversion frequency 1Hz is COM frequency 0.5Hz)
as shown Figure 6-4

- fCOM >

COM inversion frequency | Lo

LC inversion frequency :

_- 1Hz(1s) .h_' -_

Fiqure 6—4 COM inversion frequency
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6-6) ANEBDEAI7Fr—b Input Signal Timing Chart
6-6-1 T—REFE—F Data update mode (1 line)

FEED1TOT—2E=EBHLETMO="Hi", M2="Lo")
Updates data of only one specified line. (M0=“Hi", M2=%Lo")

SCS

st Amfonfsforforfonfecerfentfstestecerf o o o] foofeofoo]_ v ]\

i | | | | i

SCLK

< | | | |

I > > < - —-|
| | |

| Mode selection period Gateline address period Data writing period Data transfer period

( 3ck+3ckDMY ) (10clk) ( 336clk ) (16clk )
Figure 6—5 Data update mode by 1line
MO: Mode flag.

T—EEHE-FAEVRT—EEH) MO = “Hi"
R—ILFE—FOAEYRT—HRE) MO ="Lo"

Set for “Hi” :Data update mode (Memory internal data update)
Set for “Lo™ Hold mode (maintain memory internal data).

M1: Frame inversion flag.
MI="HiI"DFF, VCOM="HI"ZtH A MI1="Lo" DEF, VCOM="Lo " ZH B
EXTMODE="Hi"MEFIL. “Hi" or “Lo" EBLLTEHA]
When “Hi1”, outputs VCOM="H1", and when “Lo”, outputs VCOM="Lo".
When EXTMODE="H1", it can be “Hi” or “Lo".

M2: All clear flag.
6-6-4) V)7 E—FZEZSHRBLTIZEL)Y,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA:
i‘:—&_j—_l‘_g: HHiH nr iiLDH E%Eﬁ{’ﬂl I':“LU"E'*E%)

Dummy data.:It can be “Hi” or “Lo” (“Lo” is recommended.)

DO - D335 :
EXACEERT—2 OKEFRZAT—H)
Writing Image data ( Horizontal Line data )
Hi : B%7~ (White)
Lo : 2% (Black)

2% Data write period
COEETIET—=2Z\RILRUNA T ) ESA4N)D1IstZ v FIZEFTAATULET,

Data 1s being stored 1n 1%t latch block of binary driver on panel.

2 Data transfer period
Sy FICEFRAALET 2 ZERERNA T ERICERE(EAA)LTLET,

Data written in 15t latch is being transferred (written) to pixel internal memory circuit.
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KT —h AV FPRLAEREIL. 6-NANEBLEIERERRESRIIZSLY,

For gate line address setting, refer to 6-7) Input Signal and Display.
XM1: 7L —LREET S [ZEXTMODE="Lo" DBFIZEMIZHYET,

M1: Frame inversion flag 1s enabled when EXTMODE="Lo".

KSCSH Lo  [TIE2=FF R TMOM2(EX D) 7 SNFET
When SCS becomes “Lo”, M0 and M2 are cleared.

6-6-2 T—ABEEFH E—F Data Update Mode (Multiple Lines)
FEEOEHRITOT—FFEBHLET(MO="Hi", M2="Lo")

Updates arbitrary multiple lines data.

(MO="Hi", M2="L0")

SCS |
I
|
|

—

el

st Al efpforfortepefesfefefsffefeol henhenf gk oo

|
|

|
|
SCLK | |
| I |
/
|t - l-:q -
| l |
| Mode selection pén’nd Gateline address period : Data writing period | Data transfer period
: (3c:I-:+3:::I-cDIuI"r'} (10clk) ( 336clk ) : ( 6clk [DMY] + 10clk [Address] = 16clk )
Gate 1stLine Gate (n-1)th Line

)

—

[ [

[

. }mﬂx.ﬁﬁﬂx (B[4 :( D1 X D2 jMJHXm}qXD!hX DAY {don' t care) x#ﬂﬂx.ﬁﬁ1

I
>
I

| Data transfer period
| ( 6clk [DMY] + 10clk [Address] = 16clk )
I

| Data writing period
! (336¢clk )

Data writing period
( 336¢lk )

Gate (n-1)th Line Gate (n)th Line

N

Figure 6—7 Data update mode by Multiple Lines

I
| Datatransfer period
I
I

(16clk)
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MO: Mode flag.
T—ABEHE—FAEYRAT—2EH) M0 = “Hi”
R—ILFE—FAEYRT—5RE) MO="Lo”
Set for “Hi™: Data update mode (Memory internal data update)
Set for “Lo™ Hold mode (maintain memory internal data).

M1: Frame inversion flag.
MI="Hi"MDEf, VCOM="Hi"ZH 77 MI="Lo"DEF, VCOM="Lo " ZH 1
EXTMODE="Hi" MEFIL. “Hi" or “Lo" EBTEHA]

When “Hi1”, outputs VCOM="H1", and when “Lo”, outputs VCOM="Lo".
When EXTMODE="H1", it can be “H1” or “Lo”.

M2: All clear flag.
6-6-4)E V)T E—FZSEEL T 2L,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA:
’9‘55_7—_\"_@: HHiH nr iiLnH E%Eﬁ{’ﬂl ("Ln"#é‘j-ﬁﬁ]

Dummy data.: It can be “Hi” or “Lo” (“Lo” is recommended.)

DO - D335 :
EZALERT—F OKFEF@MZAT—3)
Writing Image data ( Horizontal Line data )
Hi : B%T~ (White)
Lo : 2% (Black)

¢ Data write period
COEBTIET—3EN\RILANATY) FSA41)D1st5 v FIZEEFAALTWVET,
Data 1s being stored in 1#t latch block of binary driver on panel.

2 Data transfer period
BIZIE, L2254 Y HOT—42 X8 TCL254 VBED7 FLRAES v F93 5 EH#IC
GLISA VEHDT—2Z1stZ vy FhLERA AT EIRICEEEAA)LTVET,
For example, during GL2nd line data transfer period, GL 2nd line address 1s latched and
(GL1st line data 1s transferred from 1% latch to pixel internal memory circuit at the same time.

KT =AU TRLAEREIL. 6-NADEBLER TR RES RS,

For gate line address setting, refer to 6-7) Input Signal and Display.
XK T—RLEHELTANTTFSLY,

Input data continuously.
MM1:TL—LREET T [EEXTMODE="Lo" DEFICHEMICHYET .

M1: Frame inversion flag 1s enaled when EXTMODE="Lo".
XSCSM Lo" [T 2Tzl R TMOM2[E D) 7 SNFET

When SCS becomes “Lo”, M0 and M2 are cleared.
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6-6-3 i—JLFE—F Hold Mode
AT —2% R F (REDOERTEMHEF) LET(MO="Lo", M2="L0")

Maintains memory internal data (maintains current display). (MO0=“Lo”, M2="Lo")

SCS

| | I
| [ > |
Mode selection!  Datatransfer period
oeiod | (More than 13clk)
( 3ck )
Figure 6—7 Display mode
MO: Mode flag.

T—REHE—FAEYAT—FEH) M0 = “Hi"
RANE—FAEVAT—2ERF) M0 =“Lo"

Set for “Hi”: Data update mode (Memory internal data update)
Set for “Lo”: Hold mode (maintain memory internal data).

M1: Frame inversion flag.
MI="Hi"DFF, VCOM="Hi"Z#H 7 MI1="Lo " DEF. VCOM="Lo"ZHi 1
EXTMODE="Hi" D& (L, “"Hi" or “Lo" EHLLTHA
When “Hi1”, outputs VCOM="H1", and when “Lo”, outputs VCOM="Lo".
When EXTMODE="H1", 1t can be “Hi” or “Lo".

M2: All clear flag.
6-6-4) V)7 E—FZESRBLTIIZELY,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA:
@E—j_i—g : i Hi!!‘ Dr‘ HLu?? &-“'.E, %?tﬂ' (“Lnﬂﬁﬁﬁ)

Dummy data: It can be “Hi” or “Lo” (“Lo” is recommended.)

M1 IL— LR IET75Y [ZEXTMODE="Lo”" DBFICHRNIZHRYET,
M1: Frame inversion flag 1s enaled when EXTMODE="Lo".
SSCSH Lo [TIE 2= R TMOM2[X V) 7SN FET,
When SCS becomes “Lo”, M0 and M2 are cleared.
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6-6-4 £/')7E—F All Clear Mode
AET—42%2)7LBEAALET(MO="Lo", M2="Hi")

Clears memory internal data and writes white. (MO0="Lo”. M2=“Hi")

scs | | |
— |
| I
| |

SCLK |‘|‘ “l““ ‘|““
!

-« |
| | -
| | |
Mode selectionl  Data transfer period
peiod | (More than 13clk)
( 3ck )

Figure 6—8 All Clear mode

MO: Mode flag.
MO="Lo  [ZERELTTFLY,
Set 1t “Lo".

M1: Frame inversion flag.

MI1="Hi"DFF, VCOM="HI"ZH 77 MI1="Lo" MDEF, VCOM="Lo " ZHi 7

EXTMODE="Hi" MEF(L. “Hi" or “Lo" EBLTHA]

When “H1”, outputs VCOM="H1", and when “Lo”, outputs VCOM="Lo".

When EXTMODE="H1", it can be “Hi1” or “Lo".

M2: All clear flag.
M2="Hi" 25 EL T F LY,
Set 1t “Hi"

DUMMY DATA:
E—i:—g: l-lHi?!' Dr HLD?? Eg%ftﬂ- (“Lnﬂiéﬁﬁ]

Dummy data: It can be “Hi” or “Lo” (“Lo” is recommended.)

XM1: 7L —LREET7SY [EEXTMODE="Lo" M EFIZHMIZHYVET,
M1: Frame inversion flag 1s enabled when EXTMODE="Lo".
KSCSH Lo [THE2T=BF R TMOM2IE VT EhET,
When SCS becomes “Lo”, M0 and M2 are cleared.
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6-6-5 COM 5 COM Inversion

COMIEZ7 L AF(EXTMODE="Lo") &S EMES A D(EXTMODE="Hi")D2iEFRHYET .
There are two types of inputs,COM signal serial input (EXTMODE="Lo") and external COM signal input
(EXTMODE="Hi").

EXTMODE="Lo"

I O £ 6 BN O C).0 5N W 0 0 0 6 W W

, o«
COM ﬁ
(Internal Signal) 3

e

, Y | O— i

< > - >
I W2 | 72 |

=T

-
-

Figure 6-9 COM Inversion (EXTMODE=Lo)

M1:COM polarity inversion flag:
M1="Hi" D&, VCOM="Hi"ZHH 7 M1="Lo” M, VCOM="Lo " ZH A1
If M1 1s “Hi” then VCOM="H1" 1s output. If M1 1s “Lo” then VCOM="Lo" 1s output.

1: COM RErlE M1 D37 [THIGLI-BIEICYYBHYET,
COM 1nversion has been changed by M1 flag statement.
%2: TSABHEOERETAFAE SO LM LA EGERYRIFELTTELY,

The periods of plus polarity and minus polarity should be same length as much as possible.
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EXTMODE="Hi" (COM inversion timing has two conditions )

(1) EXTCOMIN input during high period of the SCS signal

Ll
|
5| /{ Seral data k : {{é ‘ Serial data
SCLK B’k 45
Binary Driver op ] op H or | oo P or ] or ! o VoA o []op flor ] op
(Interral) o)) =5 D )
| ;
. |
[t _ > |
| 2 | |
EXTCOMIN by
Y . : r) ‘ {J{] ..1“
COM Pl ol PR Y Pgah
(Internal Signal) \\ ﬁ\
1) J
nop

Figure 6-10 COM Inversion (EXTMODE=Hi) 1

X1 :COMRERZFITLET .
¢ 1 Make “COM” reversal depending.
X2 EXTCOMINDBHAIE—EICL TZSLY,
F1-. EXTCOMINIZE DB TT—2E{EFE 1L, SCS="Lo"#AZ & (T T. COMRIEEF N —FI24 5 K5I
LTTFELY,
¢ 2 :The period of EXTCOMIN should be constant and the period of COM inversion should be
constant depending on EXTCOMIN.(with Send a serial data or making the period of “SCS=Lo")

2 EXTCOMIN input during low period of the SCS signal

SUS m&} |+| ( |4_| (

%4

EXTCOMIN (1(| | S(} ((

a + /L +

I:[thErEj hSﬂign al) \\ X X \l‘ X kﬂ'

L I

Figure 6-11 COM Inversion (EXTMODE=Hi)2

%3 EXTCOMINILE LY Ty DAAIL Y TCOMRIEZEITLVET

%3 : COM 1inversion polarity has been set by rising edge of EXTCOMIN.
X4 EXTCOMIND B HIE—FE L TIZELY,

74 The period of EXTCOMIN should be constant.
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6-7) AAEBLEEESR.Y—FPZFLXEESE Input Signal and Display, Gate address(Line) Setting

Table 6-5-1 ¥ —Fr2AT7FLAZKE-1 Gate line address setting-1

AGO | AGT [ AGZ2| AGD | AGd | AGS| AGE | AGT | AGE .F'.G'EII

GL

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

180
191
192

1893
194

195

196

197

198

199
200
201
202
203
204
205
206
207
208
209
210

211

212

213

214

215

216

217

218

219

220
221

222
223
224
225
226
227
228
229
230
231

232
233
234
235
236
237
238
239
240

A0 AGT | AGZ| AGI| AGY | AGS | AGE | AGT | AGE| AGD

GL

81

82
83
&4
85
86
87
&8
89
90
91

92
93
94
95
96
97
98
99
100
101

102

103

104

105

106

107

108

108

110
111

112

113

114

115

116

117

118

119

120
121

122

123

124

125

126

127

128

129

130
131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

1489

150
151

152

153

154

155

156

157

158

159

160

A AGE| AGH | AGS | AGE | AGT| AGE | AGH

A0 AGT

GL

10

11

12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31

32
33
34
35
36
a7
38
39
40

41

42

473

44
45

46

47

48

49

50
51

22
53
54
55
56
a7
58
59
60
61

62
63
6
65
66
67
68
69
70
71

72
73
74
75
76
7T
7a
79
a0

©Copyright 2018 SHARP All rights reserved



PAGE

33

MODEL No.

LS032B7DD02

SPEC No.

LD-29205C

Q

Table 6-5-2 ¥ —r2A4AT7FLAKE-2 Gate line address setting-2

AGD| AGT | AGZ| AGS | AGE | AGS | AGE| AGT | AGE | AGD

GL

401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420

421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439

4432
4473
444
445
446
447
448
449
450
451
452
4573
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480

1

1

8]

0

1

1

)
)

AGD) AGT | AGZ | AGS | AGY | AGS | AGE | AGT | AGE | AGD

GL

321

322
323
324
325
326
327
328
329
330
331

332
333
334
335
336
337
338
339
340
341

342
343
344
345
346
347
348
349
350
351

352
353
354
355
356
357
358
359
360
361

362
363
364
365
366
367
368
369
370
371
372

373
374
ars
376
377
378
379
380
381

382
383
384
385
386
387
388
389
390
391

392
393
394
395
396
397
398
299
400

AGD| AGT [ AGZ| AGE | AGY | AGS| AGE | AGT | AGE| AGD

GL

241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310

311

312

313

314

315

316

317

318

319

320
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-3

AGD AGT AGE AGI AGY AGE AGE AGT AGE AGD

address setting

mne

#

-3 Gatel

Table 6-5-3 & —+k25A42 7KL X

GL

GL AGOD AGT AG2 AGI AGH AGS AGE AGT AGH .ﬁ.GEII

481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510

(T—HAMDEEmFRTRALE Data position in display[H,V] >

P*: Pixels position

(vate address line

-
*

L'Jr

FPC

/o\

6-12 Data position

Figure
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7. HEHIEME Optical specification
Table 7-1 JEFB%F1%E Optical specification VDD=VDDA=5V,Ta=25"C
[tem Symbol Min. Typ. Max. unit Remark
021 40 60 - °(degree)
RAYFE Horizontal ( )
Viewing angle 0 22 - °(degree
[ewine ane 10 60 ¢ [Note 7-1]
range 011 40 60 - °(degree)
CR=2 Vertical
012 40 60 X °(degree)
[Note 7-2]
a2 kS AREE Contrast ratio CR 20 35 - e
[Note 7-3]
[ETE# Reflectivity ratio R 10 14 - % [Note 7-3]
BB E Transmissivity ratio T - 0.20 - %
R E Rise TT - 10 - ms (Note 7-3]
Response
Time Fall T d - 20 - ms [Note 7-4]
NRILEBEE X ) 031 - [Note 7-3]
Panel White
Chromaticity Y ) 0.33 \

[Note 7-1] fREFADMEE Defintion of Viewing Angle

Normal line
|

| A 022
A6 AB012 '

. PR
g '
|

Normal line

A 021

AP

6 o'clock direction 6 o'clock direction

Figure 7-1 Defintion of Viewing Angle

©Copyright 2018 SHARP All rights reserved



SHARP SPEC  No.

LD-29205C

MODEL No. PAGE
L.S032B7DDO02 36

[Note 7-2] OS5 AREEDEZE Defintion of Contrast Ratio
AR ARERZLLTOEIIZEERET S,

The contrast ratio 1s defined as the following.

Reflection intensity in white

display

Contrast ratio(CR) =

Reflection intensity in black display

[Note 7-3] 41D BIEHERF Optical characteristics measurement equipment.
AVRZSARE REE, ARIILREREDREXRHT-2 05 REDREIFET-3OAEHTERAWLT,

FEEDHOVNEINERIFFREICTAELFT .

Figure 7-2 1s for contrast ratio, reflectivity ratio, and panel chromaticity measurement, and

Figure 7-3 1s for response time measurement. Both are to be conducted in a dark or room

equipment to a dark room

H7ESE Measurement equipment
(CM700d)

Normal line

BEI

Sensor

O ——  Light Souce

Integrating

sphere

LCD panel

’e

Display center

Figure 7-2 Contrast ratio, Reflection ratio,

Panel chromaticity

AIFESF Measurement equipment
(LCD-5200 / DMS803)

Normal line

Light Source Sensor

LCD panel

i

Display center

Figure 7-3 Response time
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[Note 7-4] [GERE(RETEDZEIL) Respons time (Change in reflection ratio)
BEUVEKELGLHESEANL. TORFOZABENOBRZEILIZTEELET,

It’s difined by the time change of optical receiver output when signal 1s input to display

white or black

Optical

(Incremental )

receiver output

8. IFEIYE T Pin Assignment

8-1) tnFEIY X T Pin Assignment

White -
. | Black > |e—
100% < VA
90%
A
10%
—> [+— —— L'/r r m—
Time
Tr > Td
Figure 7-4 Respons time
XA EDOEMIZR14-112RLET .
The outline dimensions are shown in Figure 14-1
) No. Symbol
| 1 SCLK
2 SI
3 SCS
4 EXTCOMIN
: 5 DISP
6 VDDA
| 7 VDD
EXTMODE
! ) VSS
C 9 10 VSSA

Display surface

Figure 8-1

O o

Rear surface

Module

outline
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8-2) FPC #YHIITHtE FPC Bend Specification
Table 8-1 #2ZEO1+~U4 Recommended Connector A

Product manufacturer Series Part number Contact
Panasonic Y5B AYF531035 LET# s Bottom and Upper
HRS FH345R.] FH34SRJ-10S-0.5SH | L F# 5 Bottom and Upper

FPCZITYHAITARRIL, RN THE T SEREFHQTHRELZRULTHITTT L,
FPCIZAHSAIZHERLAWLERRBEULVBILET , - FPCE/SARIILDEESEIZIZAMN R EEZEWVREENVELET,
When bending FPC, bend where specified in Condition (1) and the bend R should be more than R specified
in Condition (2). FPC is not to contact glass edge, and there should be no stress to connective area

between panel and FPC.

% (1) FPCHtfEpghIT4ENE: HSRITvEHMS 0.8 mm - 6.0 mm
& (2) wm/BRIFR: MR R0.45 mm

Condition (1) FPC bend recommended area: 0.8 mm — 6.0 mm from glass edge.
Condition (2) Minimum bend R: Inner diameter R0.45

0

Figure 8-2 FPC Bend Specification

[Note 8-1-1] RIFHMRAINFTYEIFLELTTSLY,
Do not bend to the front polarizer film side.

[Note 8-1-2] YT HEFIIIMMETELTTFSLY,
Bend frequency: 3 times or less (Repeat bend condition: 180°~ 0°)

[Note 8-1-3] FPCZ# > TLCDEY A—ILE S TITf-Y. FPCICEEBL AZEMAYLGL T &,
Do not hang LCD module by FPC or apply force to FPC.

9. FR&fHL Display Qualities
BRTARTLAED2a—)LRTGEGICET HEEL, HAREEEE(ZE DL

Please refer to the Incoming Inspection Standard.
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10. 501 (7 [a]

%5l External capacitors

C1:

—

SCLK
Sl
SCS
EXTCOMIN
DISP
VDDA
VDD
EXTMODE
V5SS
VSSA

B | 00 | =d | S| Dn | B | L | B2

C1 C2 C3

=

Figure 10-1 External capacitor recommendation capacity value

<HREIALTUHBEEE Recommended capacity value >

DISP - VSS :rank B 560pF Ceramic capacitor
DISPO#RZIERDIL T YA E(X560pFELET AV, DISPILL _EAHYYEFE D HiI BRI
BAGUVDRICIRZERLET,

The recommended minimum capacitance value on DISP 1s 560pF,

However, 1t should be adjusted to ensure that the DISP rise time limit 1s not exceeded.

C2: VDDA-VSSA :rank B 1.0 F Ceramic capacitor

C3: VDD -VSS :rank B 1.0u F Ceramic capacitor

X LB R UEMIC DL TITHEREE T,
CEADRIEREA AT LEESGMZFHETAL - ETERETL TUZELY,
(AT REFREREIVERESLLDEFERTHEILTHE)

s Above circuit and parts are only recommendation.

For actual use, please evaluate their conformity with your system and design.

(Capacitor value can be larger than value indicated above.)
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11. EQRIF2EE Marking

11-1)1>2Yxy kR Displayed by printing. (Ink-jet print)
BE-1ZENRIIEZRLET
The display position i1s shown in Figure.11-1.

Display

side up
Dispaly contents

Figure. 11-1 Lot number printing position

Table 11-1 EIFAZEF#H# Marking line definition

Line | Markin Description
1 YMDDP Y SIEFIHT(FABERE)0,1--28,9)
Single-digit year (Last digit of the year) (0,1,- - 8,9)
M ®E A 1#7(1,2—9.X.Y.2)
Single-digit Months (1,2,--,9,X.Y,Z)
DD | &35 B 247(01,—,31)
Digit of the day (01,--,31)
P & TI{a—k

Code of manufacture

9 01234A 0123 | S/1)7 JUNo(5HT)

4 Consecutive number (Traceabillity number)
WETa—k
A Product revision
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12. i@ HHE Packaging form
12-1) h—roREEH Carton storage condition

1) A—b EH EITERE . 8(max)
Piling number of cartons.
2) 1h—h AR ER . 640 pcs
Pakage quantity in one carton
3) h—trHaX . 578 mm x 382 mm x 255 mm
Carton size (Typ.)
4) AEtE=E - 9.4 kg (One carton filled with (640) modules)
Total mass

5) HW—FrFEERLE Carton store environment

mE Temperature
0~40°C

2 Humidity
60%RHLLT
ERESEETICELTLHREBEOLGNE
60%RH or lower (at 40C)
There should be no condensation at low temperature and high humidity.

-BFH X Atmosphere
B, 7N EFEFHRRRAVERMES LJBBSELIFTIANELEENG S
No harmful gas, such as acid or alkali, which causes severe corrosion on electronic parts

and wiring, are to be detected.

-FH#H Opening the package
HERICKOMEROTFTE S A—LOEIBALET HBEHT,
50%RHLL LSRR, BT —AF ORI RERLTHE TS,
In order to prevent electrostatic damage to THFT modules, room humidity should be made
over 50%RH and take effective measure such as use of earth when opening the package.

*BESTHY Direct sunlight
KERICEABIEZMSI-OIC. BETODERENMNDANA—HRITTRERBRLET,

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

BFEREDARAPEREDLDE—HEIZRET HFILTEEIZSLY,

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

$EEEfAFLE Prevention of dew
e <=0, BEERICENT KIROCRAFZUED EIZHh—FZFBEWOTTEL,
NLYRES D DEEGRRZEITO1=8 ., IELGRELTLZE0Y,
BEEAXEMIL. EMoHMLTERE TSV, BEICEBRIBOFRETHELET,
2AlEmERIEIZHEELTTSLY,
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. Please place the product
cartons away from the storage wall. Be careful of the inside of a warehouse to ventilate well
and please consider installation of a ventilator. Manage to rapid temperature change under

natural environment.
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¥&E) Vibration
BIZIERBLTWAERRICIEEBE LGN T EZSN

{R7FHARE Storage Period
LRFEHTT.HRIDAEE

12-2) HEBERER Packaging form figure
HEafEER12-112RLET .
EUa— ILEERITIRNGUVDVRERETLTULVET,

The packing condition 1s shown in Figure. 12-1

(4]

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

Within above mentioned conditions, maximum storage period should be 3 months

The packaging 1s designed such that the module does not break during transit.

SIrARPe

Electronic Comnponents

HAEE

| I

Lo M, : 1T 2011, X, xX

Buamt i tw: () PCE

| l

A=t=FF '

LOT(OAE) | T

Figure. 12-1 Packaging Form
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13. (534K ER 4 Reliability Test Conditions

13-1) {E$EMESERIE H Reliability Test ltems
Table13-1 ReliabilityTest Items

No. Test Item Condition Remark

=om RTF GEENE)
1 High temperature storage test Ta=80°C 240h
(Non operating test)

E:mfRTF GEBE)
2 Low temperature storage test Ta=—30°C 240h

(Non operating test)

= -8 E.‘:E
=) /L [F) 43

Tp=40"C/95%RH 240h
3 High temperature and high g

. + (¥8E2Z 1L No condensation )
humidity operating test HaER

=m0 1E I

4 + . Tp=70"C 240h
High temperature operating test

=]

; | BmiiE . Tp=—20°C 240h
Low temperature operating test
REE GEEE)

6 Thermal Shock test Ta=—30°C (1h)~+80 “C (1h) / 5 cycle
(Non operating test)
AT +200V. 200pF(0S: Machine Model

/ Electro static discharge test Fim—+: 1\  each terminai’ 1 time

[Note] Ta= FREERE Ambient temperature
Tp = /AR J)L:m/E Panel surface temperature

R
BREREBICEVWT, BErmBREBERHFDLEEFEALEZELLLIEIEHNENS

Result Evaluation Criteria
Under the display quality test conditions with normal operation state, these shall be no change
which may affect practical display function.

(RIREBFIRE: RmE=15~35C, IEE=45~75%. E K E=86~106kPa
normal operation state: Temperature:15~35C,Humidity:45~75%,
Atmospheric pressure:86~ 106kpa
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