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a)

b)

c)

d)

e)

(FEHFBOSMYBLVRUARADOEERICYE->TOHIEE)
[NOTICE]

KLKFEHALEDEE Precautionsd>

AEFRZFBHLOZEEITHIDINBTLEENTVET OT, MYRWIZE+RITTERIACE KT, REH
EONBEHEAICEMTHEAELLGVES. BRAVBLETFEY ., £, F=FHITHL TREHRELEM CHRLA
W& BRVEBELEITFEY,

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.

AERECIBB SN TV DIERANIE, BB EFE-RRWLETRABIZHRATE-HODLDOTHY . KMEHEHRE
[CEOTIEAMBEHE. TOMEF ORI I HRIAEE-ERFEDFHEZITIVOTEHYFEE A,

T BHBFEFERALLIEICKY FEBETEMBIEZICHOIDOIMENRELGE . BERSOBE.
HEICEEMNMDDDILDUMNMIDEFELTE—UZDEFXZEVER 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.

AEFRZICRBSNAIARGOFEAFHOFERALOIEZEELRBELTHERINSGCLEFICSERT HEEIC
BALTELE—Z0EEZEVER 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.

BMUITHFAOLLIEEERBZ OO, HHRIE. HFiE. M8 B, TOMORBITOVTEMGELTER
TRGENHYVET . ARG OFEAANICERFOEHRELTHAICTHERNZELTTIOEBLHELETS,

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.

B FITEDNGERICE S TELEBEICOVWTE—YOEEZAVEEA,
AERIETEDIIG—BHIGEFHFICERASNSOITREFTSINTOET,
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:

N—YF a1 —4— Personal computers

-EISHES Office automation

RS Telecommunication equipment
-EHAIR R Test and measurement equipment
-ERMESR Industrial control

*AVHESS Audio visual and multimedia equipment
-REAELER Consumer electronics

©Copyright 2022 SDTC All rights reserved
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f)

g)

h)

k)

k)

AHBREUTOLIGHBIFERTIEE . BULGRARLURD TR ZEREL. EHEE-TEMEEERK
[CTHERTAHLICERVLELET,
The appropriate design measures should be taken to ensure reliability and safety when SHARP's devices are used

for equipment such as:

-EERBORERE (RITH. EH. BBELL)

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

B Traffic signals

- RiRAL D ¥R &N Gas leakage sensor breakers
To—LEE Alarm equipment
RIETEHRTE Various safety devices etc.

AHBFLUTOIIGEBOTEMEEE - TE2MNMVELSNIARANDERZERLTEYEEADT, A&
mECNLDARICIIFERITESLENTTSEL,
SHARP's devices shall not be used for equipment that requires extremely high level of reliability, such as:

-FBERUVFHEEMKSS Military and space applications

- [RF Al {E48 R Nuclear power control equipment
EmEFICHhD DL SEERYSS Medical equipment for life support
-MZEFEERR Aerospace equipment

-BIRBERS Trunk line communication equipment

AERIDECTAGRANHYEL L, FRIICEHRFEEOETIERAS T T SOSBLELET,

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

AEGEBUNERITIARUNTTHERAEINDIGE S, BRI REEOFTFTITERIBETET LOBMEL
BLET,

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

AEFRZICREBLVELESEE. NADITERITKYUBRRTHEDELET,
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.

FTVURBHRENMEDERTHYEFE A

The ozone-depleting substances are not used.

AELFRILROHS 11/65/EUIZEDNTEYEY . ROHSRIE DM M PIER/NST DERMLGERIIHYFEE 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 2022 SDTC All rights reserved
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(RYFELVEEEIER)

[Precautions for handling]

(1) EDa—JLORYFWNITESRYEBERDDLEWNREBIZTIT>TTELY,

Treat LCD module in dustless surroundings.

(2) FPCEA DRI R IRT BB, BT ED2—ILICA N T HERPIEBTZOFFIZLTASITO>TTRSELY,
Be sure to turn off the power supply when remove the plugged FPC.

(3) FPCOIRELEFICIEED 2 — LAID E R ERAOSFPCIGEL AN SEN KD ITEBLTTFELY,
HIEOEMARELGHAREELHYET .
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.

@) NRILREDFEARTEIEZVDT, BONEDOHEAGEDTESY LGN ESEYFNZIF+2ERELT
TaLy

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

(5) LCD/ARILIFAZAMNEEN TS -O . ETPHETENATLEIZENHYFET,
EIZEIRWIZIETEELTT L,
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) BEZECT=H. LCONRARIILD Ty EAITIFTFBLTZEN, LLEINTLFES>TH, RF TIHIANLZLTTELY,
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.

(N KBENRKFEAET HLEEBOVIORRAITGYET DT, ICICKRERHLIVEEROMNAETHERST
Ty,
Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft

cloth immediately.

(8) KB MILCGSZEATHEYFY . BYIEHER N RESBOERLET,
This module contains CGS. Please use appropriate anti-static protection methods for all contact with the LCD

panel and its electrical circuits.

(9) KEBAACENMRADEH AERBF L THRIFLEVDISICEHER TSI,

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

(10) LCOMWBEIELI-I5E . BRNFENAFAREEAHYET, BRMNBROTOLEITEMLIZIES . HEAEZITEROHIC
KTHELRLTIZELY,
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.

©Copyright 2022 SDTC All rights reserved
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(1) REREDTE, HBERRIESNI=AFT LT THFEDON2TO—TRERIELTT S,
NPILRENFENZE . RERHIVDEELSHANAFTHERSOTTEL,
BENDEDZEEIEIPA(MYTOE LT IILI—IL) EZFE>TREZEGHEEM>TTILY,

Ff=. LCONARIVIGFERIS B M EFERALTOET , COEBDICHEEABRININYET EREDORRELYET
DT BYHFNZE 2 FELTZEN, F-, BEETMNGLTIZEL,

IR FEDFREITOIRIE. RERHINE RSNV TAEIR>TTELY,
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) FREABANDL—ILOHBEFIDRBYFFIFLS RETEEDOBAAHYET,

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

(ERETRFDEEEIR)
[Precautions for Set-design]

(1) BEDODRERELGYFET DT RLTED2—ILERRELEVTTEL,

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

(2) NRIVEITHEENT=T — bR A/ FE RRIILRREB LN EBEESN T HEIRED) 238UV KICE5T & ER
[CEMELEVRTREME N HYET DT LCOED 2a— VAR BT BFR. 7 — bR SANEER T SNV ETT,
FLCD/ARILBIEIZAKGHEFDEBNOAENBEHEINLENRILFED S IEIZDEAY | RRBLEMETTEHEN
HYFET  LCD/ARLRAIEZES T DL IEREHHELEZSLY,

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 module.

() ASRBEITIRELL L DS ADMOSEVERLCD/ AR IL X FHIT+HEBLTTSLY,
FrERVRDRFREHZEWNT. RCNFEDXIL AD MHSENREEEL T T LY,
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) FPCONIRE ZIFAYF)—FAHEZEENHYET DT, EEHMEEMLAVISTEE TS,

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

(5) EVA—IILEAICEBF—TEDEALIDNDERTLT . RERFABLGEDRALEGYETDTEDA—IILETE
EBTELIGHEEICIELENTTIL,
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) NRFIILKREAICRERFZDTDEGEEIFTEEZLILSELIEDENLITIELTTILY,
In case of attaching a cover glass or touch panel to the front surface, use appropriate measures to avoid degrading

optical performance.

©Copyright 2022 SDTC All rights reserved
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() AMREITRESN TV SMBRRER (L, BT FoTLEZEW ChEBATHEALIZSES . RO HE - IR
PRHEDLIEDBNAHYET  BEREPLCANESLEY. ERXRBRONTVYXFELERD L EHRKEERE
HBAEWDERIITERETLTTSLY,

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) HRBEFHEHERNICTHEALTTSLY,
COHEEZTHEA-IGE. ARAXERNTHO> TLEMERFRIESNEE 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) ED2A—IUABRIBRAZDOAHESONM, tIHIZOVTIE, AEHKEDER-EEEETND—4 U RIC
HESTTELY,
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on-off input

signal after power on of LCD module.

(10) EYrDFERAFHICEHLE T BV 12— LEBEROEREBBRELEELZ CRITTIL,

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

(1) EDa—ILOBMYFEWRUHEARAAELTHRIEEFEEIEXTEA AP TORARELLIZ. ChHEDHRE
RETHRE. BH BEF. HESOMHOFERAIBEECERDRRIZGLIENHYET DT, CO L%
RETCIEERLEVWTTSELY,

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—ILREIC f%ﬂﬁ.l]:tb'tﬁé;x7\ —rEESTHEYET DT, RESIR—IERINLTIEALZSELY,
Fr-—ERAL-RE —MIBEEEY F LA TS,
RIESIT F’éﬁU\EEU HH”CEH#FEH%?%T%& RABRKEAALZEL. RRTREELHAREEAHYET,
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/ARJLIF. HWMMIRA L RICKYRRICEENHIELAHYFET R, BIAYRLIELE DXL AD
MHSEVNRICER LICERELTTFSLY,
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 2022 SDTC All rights reserved
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(14) AZREETRUVKRRARERHLE, BOAQEMBIERAINSIIRFIEE- S )IVEERIDLCD/ AR ILA
DFEEHIED=H . BR/ARIVDEE - BRTOCATHOON S OB BRMEEFEZEL TS,
To prevent reduction in optical quality and abnormal display, avoid exposure and contamination of the LCD panel
from epoxy resin (mine system curing agent) that comes out from the material and the packaging material used
for the set side, the silicon adhesive (dealcoholization system and oxime system), and the tray blowing agents
(azo-compound), etc. Please confirm LCD panel compatibility with materials employed in your manufacturing and

shipping processes.

(15) EDa—IVICBAGREEEAELHNKIIC, MM EZEBL-BREE -RHEREOLET,

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

(16) ARG, BiK-BIEBEHRTEHYFEE A,

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

(17) AHEBCEFESREBEFEALTOETOT, /ARILOFIRVEICH T AR ER(200VELD)IZIFTTFED £, FiE
DHNBEHEE TS,
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.

® {E%3E/Operators
EEEDNFITDITIKRR. BY. FERENEZY (FAO2 RIIFLY . TLEDHREY DIGE. AME
ICHESNFTETIRNLHYETOT. HESH KA (FRERHLEMISK) ZERALTTEL,

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

® /A -R{#H/Equipment and containers
BERORIBOEE., M OBRM . BEFWBIAEEE. AT BEH. FAST. Ivb XS
BHRF)IBEINRETIENAHYET OT, HEIRNR (BREIKEM:100MQ) ZITOTTEL,
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
RIEANKROEM -BREOORELE-HERERET S L TRELEREANEHLETS . RMOIERYM (5 F4.
TLE)DHE. LICOZAFROEBOBERNRELE T ICHETIBRANHYET O THES IR
(BFEXAEH:100M Q) EFToTT ALY,
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.

©Copyright 2022 SDTC All rights reserved
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o EE/Humidity
EEXGEORE T, BHERREVAROREENICERLTEYHFEMHLEICKEGEADLYZRFLET .
IREMNREICELSEMERERDOHESHBEMBERZIBRLEELRET 54, BEZ40%LLEIZERD
BRICLTTFEWD BFITSIR—2FB IR OCAOFANET S IEFL BEE0%LU LIZRS BDRE
JO7—%HERATEL
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. Humidity of 40% or lower increases electrostatic
earth resistance and promotes electrostatic charging. 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.

® iR/ Transportation
Ef - RE X ZTDITA (BIEORE) ICIVBRHFORARFO—IILEOREMBINFTELY. F-AKFE
ICFELE-HEREFICLYFEREFEFEC I BNAHYVET O TREMHBZFICLHEINEREZITOT
TELY,
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.

(BN ERFDERER)

[Precautions for operating LCD module]

(1) RYY/AATZz O SHERIEEEAIZEN, LCONRRIILOARI I EBRICEEEE R DIBRARANEELETS,
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) HERBEFHEHBEMNICTHERALTTSILY,
COHEFEZHEA-IGE. ARKEBRNTHOTLEMEFRIESNEE 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) LCD/ARILIFHHREZEDHEEN CEMESERLRNT TN, BMEDERERELEYET,

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

(4) RRELEBDACHAIVT IO T ICHEASNSGERTITBROREELGYET,
Do not use the LCD panel under outside of specified driving timing chart. Otherwise LCD panel may not have
proper picture quality.

(5) FLEERRIE. 2BFFEUAN (BE. BiB) L. TN LU EDBZE XV IL v afiEE AN TRENEOELVERIC
BLEL TLEELY,
A still image should be displayed less than two days, if it is necessary to display still image longer than two hour,
display image data must be refreshed in order to avoid sticking image on LCD panel.

(6) LCDED a—IILABBEINRANTIGZE . RIAATUNRFTET . XRICEENHFET . TOHEET 2D
BEZAAZITOTTEL,
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.

©Copyright 2022 SDTC All rights reserved
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() BRTOCEBANHEIRTOR. SMBEICKYBLANILNENMIEDLIEAHYETH . TNEHETITARS
THLHYFEE 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) REHZEICHEINTNAMBARRKERX. BT FoTLESN, ChEBZTHERALIES . BRDFEE - HKiE
PHEOLIEOBRNLEHYET AFEEECANESEY. EXHRDN\IVYXFELEED L, I HRKELKE
BAEWLESIZEHRETLTTEL,

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) EVA—IABREAZDOANESONM, IOV TEH. AEHEDER-EEEEDS—7 U RIZHST
TELY,

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

input signal after power on of LCD module.

(10) BESET CORKEFERAINGGEEE. BEXRIDEICGYET,

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

high-humidity

(REROIZEE)

©Copyright 2022 SDTC All rights reserved
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Store in the dark place.

specified rating, it will liquefies.
humidity will damage the polarizer.

(3) REAHE Keeping Method

a. B EAICIEHTEHENTTELY,
a. Don't keeping under the direct sunlight.

[Precautions for Storagel

(1) BEMAFRE. EF BAOBRNENMRTITRELGZVTTSL, BUOMERTITRELTTSL,

After opening the package, do not leave the LCD panel in direct sun or under strong ultraviolet ray.

Store in normal room temperature as much as possible.

b. LA =D THERTICIRE T LY,
b. Keeping in the tray under the dark place.

() ERFRFEELUT TRRZMHAREL. ERRFEELULTIFAMMEDORIEELY . TOREIZRSEL
BAGENHYFEY, CELETERMATORFELSAVLET . FLEEDOTLMGFRICRELETT & AR
BEUPUVAYRIAIVLNT A—DERTET  TERETEEFETORFEESELLET,

In temperature lower than specified rating, liquid crystal material will coagulate.
In either condition, the liquid crystal may not recover its original condition.

In temperature higher than

Store the LCD panel in at or around room temperature as much as possible. Also, storing the LCD panel in high

N\

DONT

DO

©Copyright 2022 SDTC All rights reserved
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(thDEFEHEIR)
[Other Notice]

(1) HHEERETHERASN TOTERIF., REEVLARTETOTITEENET,

Operation outside specified environmental conditions cannot be guaranteed.

(2) BIR(VDD-VSS)DAVE—F U RETIFTHEAT S %A, LCODED 12— ILDEEHNGALIC
NZAAVZERALTTEL,
As power supply (VDD-GND, VDDA-GND) impedance is lowered during use, bus controller should be inserted
near LCD module as much as possible.

@) NRIILFREITIKFEARNBRYF TSR TOETA . RSO RBTEIMEICHLTHIELET DT,
ESTBEAPCRNVENMREOBLETRERIRELGWVDESIICLTZELY,
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) WEDORRLELLGYFET DT RLTEDA—ILERELIELTTELY,
Disassembling the LCD module will cause permanent damage to the module.

Do not disassemble the module.

(5) LCD/ARILDHIELI-IZE . PORBEODRICANGNTZEWN, B@EAFE . KIRFICFW B EIL.
ELIZHBRTHLVEELTLZELY,
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) AERIE. EHMEIOCHBTERECOLEETEICRUVTODSHEFEZAY . HE/NAY,
1-1-1k) o004y Mg ERR)E—UMERALTOER A, £-. BATBYFEE 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.

(1) EDa—ILOREZEITOVNTIE, A BARKICLYRGIZZTHEENHYFET,
TNTNDBAREBRGICHE->TERELTTIL,
Follow the regulations when LCD module is scrapped. The government you stay may have some regulations
about it.

(8) ZDfth. BEBEFEHAICHT HEEFEITETFLTIZSL,

Observe all other precautionary requirements in handling general electronic components.

©Copyright 2022 SDTC All rights reserved
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(LCDESA—ILDOEEITETEIE)

[Discarding liquid crystal modules]

LCDED a—ILEBET HIGFEIEILUTOEITEELTTIL,
Follow the regulations when LCD module is scrapped.
The government you stay may have some regulationsabout it.

LCD/ SR JL : HSRABELTUREZEL TS,
ARLCDEDA—ILDEEEEYEIIHYEE AL
LCD/ARILICIE, BIR-AEVEREEENTHYFE A,

NHTADERE KEMHLF BB E (LD50) =2000mg/ke.

The liquid crystal panel contains no dangerous or harmful substances.

test: negative) material is used.

B Contents

LCD/SRIVIZEENDREBMBHI, <M= ($9100me) T, /IRILDEINTEHR
ZEE % (Aims test) : [21 (Negative) DM EBATHEALTEYET,

LCD Panel ¢ Dispose of as glass waste. This LCD module contains no 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
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1. MEF&EF Applicable Memory liquid crystal display
CGUaAVEENNS VD RIERWEMEBE D ATV RRATIRAILLTT,
ABRIER14-11SRLTOET,
This TEFT-LCD module is a reflective active-matrix with slightly transmissive
memory liquid crystal display module with CG silicone thin film transistor.
Module outline is indicated in Figure 14-1
2. #EE Overview
- MBSBEERE/H/DRIL
- EEYAR1.28%  fREE176 x 176E R
- VYT LT —REBICLLRRHIE
- EEDOTAUEEHARE
- NRIILABIZT—EEEADIEYRAE)—ZRE
- B/VDOYIHEMERWVER -BE - OV N IMNIED AL
- BIEHEBATFT/ARIL
- RIEARIZAGHEH
FPCIZ& 5%
+ Reflective active-matrix with slightly transmissive panel of white and black.
1.28” screen has 176 x 176 resolusion. (30,976 pixels stripe array)
1 pixel has each 1bit, the pixel can display 2 colors.
+ Display control by serial data signal communication.
+ Arbitrary line data renewable.
1bit internal memory for data storage within the panel.
+ Thin, light-weight and compact module with monolithic technology.
Super low power consumption TFT panel.
Front polarizer surface is Antiglare.
« With FPC (Applicable connector : Ref to recommended connector on Table 8-2-1)
3. MBIk Mechanical Specification
Table 3-1 ###I{E4*x Module mechanical specification
Ttem Specification unit
E@mYA4X Screen size 1.28” inch
ARMRRTUT  Active Area 23.0208(H) x 23.0208(V) mm
Ry MMER Dot configuration 176(H) x 176(V) Dot
RykEyF Dot pitch 0.1308(H) x 0.1308(V) mm
HESE]] Pixel Array Square
RRE—F Display mode Normally White
ST Outline Dimension | 25,62 (W) x 27.72 (H) x 0.745([D) |mm
HE Mass 1.1 (max) g
RENE Surface treatment | AG (Anti Glare)
[Note] E¥HGHMETEOLZEEIR14-12SE
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4, ANHFRIHBUBEEE Input terminal names and functions
Table 4-1 #HF5£#1 Pin description
Terminal| Symbol 10 Configurations Function Remark
Ay {ES
1 SCLK INPUT NoPull 7 J71 - .
Serial clock signal
A - =2
2 ST INPUT NoPull ST NTEADES
Serial data input signal
FyTELIMES
INPUT NoPull
? SCS v o Chip select signal ( Active of Hi)
S ERCOMRERIE & (FEMZIK)
4 EXTCOMIN| INPUT NoPull External COM inversion signal input [Note 4-2]
( Square wave)
&< ON/OFFIEH
5 DISP INPUT NoPull Note 4-1
o Display ON/OFF signal (Note 4-1]
7FHagER
6 VDDA POWER —
Power supply (Analog)
TUFIWER
7 VDD POWER —
Power supply (Digital)
COM 1R D i+
8 EXTMODE | INPUT NoPull Control mode of COM inversion is select terminal [Note 4-2]
9 VSS GND — GND (Digital) [Note 4-3)
10 VSSA GND - GND (Analog) [Note 4-3]

% NoPull :

“Hi"mode ;

“Lo” mode ;

TWTYT  TNE o ELLTHEL
Neither Pulled up nor Pulled down.

[Note 4-1] BRERTDHDON/OFFEITVET , COFF, A EVADT—RIRIFINFET,
“H"DBEAE)RT—EDRTEITL, ‘Lo DEAEYAT 2R BELFEFEERARTEGVET,
The display ON/OFF signal is only for display.
Data in the memory will be saved at the time of ON/OFF.

When it’s “Hi”, data in the memory will display, when it’s “Lo”, white color will diaplay and
data in the memory will be saved.

[Note 4-2] S ERLYEXTCOMINIERTZ A N9 5154E . EXTMODEZ “Hi”[CLTTFELY,
EXTMODE=“Hi" M &F. EXTCOMINAEXIZ%YET , (EXTMODEZ VDD ##t)
EXTMODE="“Lo” D, YT IVAADIZT BNEZIEYET , (EXTMODEZEVSSEH#KT)
When EXTMODE is “Hi”, EXTCOMIN signal is enable.

When EXTMODE is “Lo” ,serial input flag is enable.
connect the EXTMODE to VDD,
connect the EXTMODE and EXTCOMIN to VSS.

[Note 4-3] VSS,VSSAIZORIA— (AT EHE T o> TEELY,
Be sure to connect VSS and VSSA on the board.
( Connection near the connector is recommended.)
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4-1) AHEBIKRE Input Signal States

Table 4-1-1 AJI{EBHKEE Input Signal States

T—REH
B REUINAIKEE & =
Symbol /0 Voltage (Update & Hold 7 ;
Boot Standby note
mode)
Lo EXTMODE=Hi
SCLK Input 0/3V Lo Hi/ Lo
Hi/ Lo EXTMODE=Lo X1
Lo EXTMODE=Hi
SI Input 0/3V Lo Hi/ Lo
Hi/Lo EXTMODE=Lo X1
Lo EXTMODE=Hi
SCS Input 0/3V Lo Hi
Hi/Lo EXTMODE=Lo X1
Hi/ Lo Hi/ Lo EXTMODE=Hi %2
EXTCOMIN Input 0/3V Lo
Lo Lo EXTMODE=Lo
DISP Input 0/3V Lo Hi/(Lo) Hi/(Lo) %3
EXTMODE Input 0/3V Hi/ Lo — > X4

XHEEEH  Common condition
1) BEEEFIEZEEDtyplEDEEE  Each Voltage values show typical voltage.
2) ¥EIFF Booting
BERBARRVEREAR., E5 A0
When just input Power supplay Between PowerON and Input Signal.
3) T—4E# Data Update & Hold mode
RRT—ADESWMATER (TTRUEBITES
Updates data in pixcel memory. (1Line and Multiple Lines update )
4) R INAIKE&  Standby
T—AEHEL TR RS
Maintains memory internal data and maintain current display
5) T—REZEELLZEWMEEE, T ILEB(SCS / SI/ SCLK)IE"Lo"EF B,
T—HEEELLENEEIT, SCSIRFEHIRREICLALTTSELY,
Keep “Lo” Serial Signal (SCS/ SI/SCLK ) without communicating..
Not to make a SCS terminal “Hi” when it does not communicate.
6) VDD=VDDA

X1 : VCOMBIEZE ) TILEEICTITS A, AHMEESDREENKLETT,

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

X2 . RRLTULSHEIMIL. FBEA A1 (Clock pulse) MIAE T,
Input (Clock pulse) is always needed during displaying.

¥3 . RTREFHTEEET B
When displaying it, it's drived “Hi” fixing.

X4 : [EIEEAIIZVDD/GND(VSS)DEL LML TOFEAZHELEFT . ERBRARDEREIIZIET S,
Recommend to connect VDD or GND(VSS)
Not change after starting power supply and during ON.
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4-2) #EE R Recommended Circuit
-
Mi=1 MI1=0 Mi1=1 M1=0
Logic Signal
EXTCOMIN —2 *
DISPLAY
EXTMODE —= ’
VDD
VDDA
VSS
*
VSSAZVSS=GND% l VSSA
< EXTMODE=“Lo”> COM Signal Serial Flag Input
Logic Signal l\‘
EXTCOMIN DISPLAY
EXTMODE — I
VDD
VDDA
VSS
VSSA=VSS=GND ?—l VSSA
< EXTMODE="“Hi" > External COM Signal Input
N\
Figure 4-2-1 Recommended circuit AA
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5. #XRKEH Absolute Maximum Rating
Table 5-1 #ETZKREH Absolute Maximum Rating (GND=0V)
Item Symbol MIN. MAX. Unit Remark
BREXE Analog VDDA -0.3 +3.6 \Y% [Note 5-11
Power supply
Note 5-1
voltage Logic VDD -0.3 +3.6 v [Note 5-1]
[Note 5-2]
ABESEEH)
HI - DD Note 5-
Input signal voltage(Hi) v v v [Note 53]
ANDEFEE(Lo)
LI -0. =
Input signal voltage(Lo) v 03 v
N=R--4 -
RIFRE Tstg -30 80 C [Note 5-4]
Strage Temperature [Note 5-5]
EBERE \RIILKREERE)
. o [Note 5-5]
Operation Temperature Topr =20 70 C
[Note 5-6]
(at panel surface)
[Genaral Note ] Above Voltage value is a value based on VSS/VSSA(GND = 0V) AA

[Note 5-1] VDD=VDDA

[Note 5-2] EXTMODEIZ4# F,
Applies to EXTMODE.

[Note 5-3] SCLK,SI,SCS,DISP,EXTCOMINIZE M,
Applies to SCLK, SI, SCS, DISP, EXTCOMIN.

[Note 5-4] EVa—ILDWMESED AL THEREREBAENEIITLTTEL,
Do not exceed this temperature in any parts of module.

[Note 5-5] fREEIX95% GRE4OE) EFTELTTEL, FLHERICITEBLTTSIL,
RKEECREICLTICL, BRI ELLTTIL,
BELEE. BN IR RELAEHREZFHRLEWVEELHYET,
Humidity 95%RH Max.(Ta = 40°C) Attention should be paid to static electricity Maximum

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

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

[Note 5-6] BIMEREIFEMEDAZRITHEETHY . AV IR EERE - ZOMORTAEEEZICELTIE
Ta=+25°CICTHIEZITLET .
Operating temperature is the temperature that guarantees only for the operation.
For contrast, response time, and other display quality determination, use Ta=+25C.
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6. BRBINFE Electrical characteristics
6-1) TFTi& &/ JLERBIER TFT LCD panel drive
Table 6-1-1 HE#REFE)SEH Recommended operating Condition
VSS(GND)=0V, Ta=+25C
Ttem Symbol Min. Typ. Max. Unit Remark
BREE Analog VDDA +2.7 +3.0 +3.3 A% [Note 6-1-3]
Power supply
Note 6-1-1
Voltage Logic VDD +2.7 +3.0 +3.3 \'% Note :
[Note 6-1-3]
AHESER Hi VIH VDD - 0.1 VDD VDD \Y N ]
Input signa] Voltage Lo VIL VSS VSS VSS+0.1 A\ ote 6-1-2
[Genaral Note ] Above Voltage value is a value based on VSS/VSSA(GND = 0V) AA

[Note 6-1-1] EXTMODE=“Hi"IZ%# FH,

Applies to EXTMODE="“H1"

[Note 6-1-2] SCLK,SI,SCS,DISP,EXTCOMINIZ:#& M,

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

[Note 6-1-3] VDD=VDDA
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6-2) B|iIES—/ > X Power supply sequence

-
EXTMODE /
(Hi or Lo) / » SS
same time
[ / (
VDD,VDDA / ) 58
§ T2
20k S T1——>— N
ses e I A e B e B
%2 i |
S :
i | H IARARE) I':I':I‘I
SCLK [T, A 11 S
SI {ox20 Y ox00 ). LAY )\ (( f )\ <
[PYSPEpIY SUEPIPIPIPIIIPIPIPIP., SR~ A R /
{ 3opssTA | \ «
DISP : < E N S
: Do, x| !
! 30Us=T3 <= 30us=T4 !
EXTCOMIN I | ‘ ]
(EXTMODE=Hi ) \ 1 ﬂ | QS | SN
EXTCOMIN . 4 i Al Lo
(EXTMODE=Lo) | / OND ¢/
1 / /
Operati ON (Normal Operation )
P stftemg OFF Power-on Sequence g O%n',’%éjj éera on \S
,/ ’
y
e N N
DISP DISP
EXTCOMIN [N I EXTCOMIN M [
; 30us min | 30 s (T4) min
scs ’ scs — 1 [ ]
¥1: EXTCOMINADISP=LoTA HENBIES, %1: DISPLEXTCOMINAEBFZILE LM BIHE, (HLE)
The case that EXTCOMIN is input DISP=Lo. )L The case that DISP and EXTCOMIN start at the same time )

Figure 6-2-1 Power supply sequence
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X1 TAET3EHTEHA ({BL. DISP="Lo” MDREAIZEXTCOMIN® AN THLTCOMMDIBME RELIFiBEFEE AL )
F71-. DISPLEXTCOMINAREIBFIZILE EIFF-35E . SCSMILE EIFETI0us A L DBFFEZEZEIFTTTELY,
(60usT/E<THA])
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 30us or
more before SCS starts up (It may be less than 60us).

X2 ERATVRNEDHLT SEORERE
SCS=BEHRMAEVEIVITICTBAHEKICELI-BEZET HF(&EVITIZVER or EERZEKICEERAH)
SI=M2A£H)TIZ9)="H" XIT BERAH
SCLK: BEENE
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

%3:-SCSLK,SCS,SIifi F & T —2EEEITHIRNEF &, & "Lo”[ZERE L TSN,
DISPimFI(FEIRONIKRERF L "HI"Z GREFL TSN,
EXTCOMIN##FI&
EXTMODE=Lo&E NHE [ 3 Lo" B EICL TEELY,
EXTMODE=HifENHZEF. —EDEAHDEFTEAHL TS,
EXTMODE##F (. H/LoEBLMZEEL TS,
Make SCLK,SI and SCS terminals "Lo" while it does not communicate.
Keep “Hi” DISP terminal ,when power supply on (VDD).
EXTCOMIN terminal
This is valid the case of EXTMODE="Lo" as EXTCOMIN="Lo”.
This i1s valid the case of EXTMODE="Hi" a periodic signal input is necessary.
Not change (Hito Lo or Loto Hi ) after starting power supply and during ON

T1: EBRENRELTH,DS, SignalixEZFAIAL TS,
Please start the Signal transmission after a power supply was stable.

TA: A= v 54 X5E T #%ICDISPEHIIZL TLIEELY,
Please set DISP to Hight Level after the completion of initialization.

XEMIE. 24T Fv—h ACEASU ISR

Refer to timing chart and AC timing characteristics for detail
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[ON Sequence]

1)VDD,VDDAZI t (FEERE(ICIZ& D)
VDD and VDDA rise time (depends on IC)

(2) BFRAEVRNZNHIELET,
T2: 1B EM2(20) T 7359 )&FE>THMHL T 5h. BIELABZEAAELTTSLY,

Pixel memory initialization

T2: 1 time or more Initialize with M2 (all clear flag) or write all screen white.

(3) TCOMAZYF ML ARREERT T3: 30usklt

DISPIEBZFE>THHA{LL TL\HCOMBEZR DSy F RO #MHALZ IR T 1= DHARK
Release time for initialization of TCOM latch
T3: 30us or more

using DISP signals

(4) TCOMAB M #NHAL B T4: 30usklE
EXTCOMIN®D A AIZIELTTCOMM 1R % 4181k 95 AR
TCOM polarity initialization time T4: 30us or more

Time required initializing TCOM polarity accordingly to EXTCOMIN input

[Normal Operation]

B H BRSO HAR

Duration of normal driving

Time required to release COM related latch circuit initialization which is initializing
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p
EXTMODE (
MHorlo _ _ _ _ _ _ _ _ _ e Ve ___ \_
VDD y
VDDA ) :
T7 =1clk E
™ L |
R PTS
! :\—.—>:
Scs | (( | |
)) %2 : i
— s 5 5
SCLK [ (U ( 11110
SI f }, f ) (( { ox20 X ox00 )
)) .
" 30ps <T6 @
DISP D)) |_7
EXTCOMIN |'| |'| |'| ( |'| |
(EXTMOD E=Hi ) )Sjl
A a
Opsetr:tteing S\ ON (Noyﬁmgéﬁgerahon) Power-off Sequence OFF
TS : Off control
LTOREMETE “Lo"[CLI-1R. TOD BRI Z B RIZEIREOFFL TZALY,
Please turn off a power supply after making all the control signals into “Low Level”,
and passing the time of T6.
- J
Figure 6-2-2 Power supply sequence
[Off Sequence]
G)ERATJRNEZMHAIELET, T5: (2) LRI
Pixel memory initialization T5: Same (2)
(6) VA,VB,VCOM®D #) £ 1L Bl T6: 30usklt

VA,VB,VCOM initialization time  T6: 30us or more

(7) VDD, VDDAGIL F T/ (ICIZ&3)
VDD and VDDA falling time (Depends on IC)

[Note] TEIRON/OFFEFM;TEZEIE Precaustions at the time of power on and power off
%1) FEIRONKFIX. VDDEVDDAA R, £F=[FVDDZE%EIZILH EIFTTELY,

When power on , VDDand VDDA are same time or VDD should be faster than the VDDA.

%2) TEIROFFHEfIL, VDDEVDDAMERE, E£=IEVDDEFEIZIB TIFTTTELY,

When power off, VDD and VDDA are same time or VDDA should be faster than the VDD.
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Table6-3-1

6-3) AAEEDEXREME Input signal characteristics

AC#5tE-1 Input Signal timing Parameters

VDDA=+3.0V, VDD=+3.0V GND=0V, Ta=25C

Item Symbol Min Typ Max Unit Remark
_ When EXTMODE=Lo
COi/Ioll\I/f\}ifzion v 57 60 90 Hz Figure 6-3-1,Figuer 6-6-5
[Note 6-3-1),[Note 6-3-5]
COMPRR#
COM frequency fCOM 28.5 — 45 Hz [Note 6-3-5]
When EXTMODE=Lo
28.5 — 32.5 Hz [Note 6-3-2]
TL— LR £3CS [Note 6-3-4],[Note 6-3-5]
Frame frequency When EXTMODE=Hi
- > 32.5 Hz [Note 6-3-3]
[Note 6-3-4],[Note 6-3-5]

[Note 6-3-1] COM®#HZEL )T ILT—2IZTIT>HA,
COM driving by the serial command.

COM signal serial input (EXTMODE=“L0")

I v 1

< >

[ [
s0s | L]
SI
SCLK
Figure 6-3-1 COM Signal Timing

[Note 6-3-3] 2B E#HEEHDCOMAEHEEXTCOMINESIZT
In case of whole lines update with COM driving by the EXTCOMIN signal.

—~

172

[Note 6-3-2] £BEEEFHEFNDCOMFEES T ILT—RIZTITIHES,
In case of whole lines update with COM driving by the serial command.

[Note 6-3-4] JL—ALRIKEKIIRTRMUICHEDLZVEETHEHER TS,
Please use a frame frequency in the range where there are no problems with the display quality.

B A
=
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LC inversion :

SEZHBHLLT

[Note 6-3-5] LC/R &5 iR&IEI—ER Y TOBEREANETT,

The conditions as an example
EXTMODE=Hi, SCS=Lo , EXTCOMIN=60Hz
fEXTCOMINAS60Hz D 35 & . COMBE R #(F30Hz,

fEXTCOMIN frequency 60Hz is COM frequency 30Hz.
as shown Figure 6-3-2 (fCOM=30Hz)

LC material is needed alternative polarity driving as changing timing which should be constant period.

EXTCOMIN

COM inversion
frequency

fEXTCOMIN : 60Hz

»
'

A

fCOM : 30Hz

Y

Figure 6-3-2 COM inversion frequency
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Table 6-3-2 AC454-2 Input Signal timing Parameters
VDDA=+3.0V. VDD=+3.0V, GND=0V, Ta=25C
Ttem Symbol Min Typ Max | Unit Remark
SCS Rise time trSCS - - 50 ns
Fall Time tfSCS - - 50 ns
198 _ _ us Data update mode
. . [Note 6-3-6]
High duration twhSCS

99,54 _ B us Hold mode

[Note 6-3-6]
Low duration twlSCS 6 - 2 us
Set up time tsSCS 6 - - us
Hold time thSCS 2 - - us
SI Rise time trSI - - 50 ns
Fall time tfSI N - 50 ns
Set up time tsSI 250 - - ns
Hold time thSI 350 - - ns

SCLK Clock frequency fSCLK - 1 1.1 MHz

Rise time trSCLK - . 50 ns
Fall time tfSCLK N - 50 ns
High duration twhSCLK 454.55 500 - ns
Low duration twlSCLK 454.55 500 - ns

EXTCOMIN Frequency fEXTCOMIN 57 60 90 Hz [Note 6-3-5]
Rise time trEXTCOMIN - - 50 ns
Fall time tfEXTCOMIN - - 50 ns
High duration twhEXTCOMIN 2 - - us
DISP Rise time trDISP - - 50 ns
Fall time tfDISP - - 50 ns

of the display data.

[Note 6-3-6] RiIRT—R EEEIAATERIE. SCSELDIKREEICLTL LY,

Please keep SCS in the state of L when you maintain current display after writing
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6-4) ACAASI S ¥51EE Signal Timing

$¢SCS,SI,SCLK,DISP,EXTCOMIN: 3V input voltage

90% \ 0%
: ]
1

DISP  10% ! PN 10%
] |

SCLK

SCS

SI

- tiwSCS

\ 4

: : 90%
: 90% :
EXTCOMIN 1m

Figure 6-4-1 Signal Timing

©Copyright 2022 SDTC All rights reserved




SHARP SPEC No. MODEL  No.

LCP-0620033A LS013B7DH14

PAGE

0% S ,
° 90%
SCS ;I I
I

|
g ( D
| 0% 0% | |
SI 10% I 10% 10% 10%
| | ’
| tsSI thSI |

0% ) \ / \
SCLK 10%

Figure 6-4-2 Signal Timing-2

fSC . ‘
- S > fSCS -

| 3 <
scs | i
Serial Data ] . . {
[ SI/SCLK] /{ 1 Lf 51 ( ><1\

X1 : Uapdates arbitrary all lines data
(Gate addressline : 1 ~ 176)

Figure 6-4-3 Signal Timing-3

fVv |
| g sos | )

SCS tWDMYL

o )( u SI Data Lo (5bit SS
P sow [T

® 2 0e@®6 6 0 ®;
‘ 5CLK I

COM signal serial input (EXTMODE="L0")

Figure 6-4-4 Signal Timing-4 Figure 6-4-5 Signal Timing-5
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6-5) ;HEESH Power consumption

Table 6-5-1 JHE&EEH Current Consumption
SCS SCLK,SI,DISP,EXTCOMIN=+3V , VDD=+3V,VDDA=+3V,Ta=25C

Operating Power consumption Min Typ Max | unit Remark
Mode

R—ILFE—F(T—AEHEL 2EERT)
Hold mode(no display data update) - 25 85 # W [ [Note 6-5-1]
Display pattern : Black display

BITE R H1
Condition 1

T—REHE—F (HzEH: MRS A THRR)
BIE &2 Data update modewith display update 1Hz
Condition 2 (1fram/sec)

Display pattern : Vertical stripe display

- 30 90 u W [Note 6-5-2]

[Note 6-5-1]
1) EE{BEEA#%IZISCLK=Lo, SCS=Lo, Sl=Lo]
After writed Black data. set to [SCLK=Lo , SCS=Lo , SI=Lo|
2) 1) DIRRETHEIE
It measures during 1).

[Note 6-5-2]
fSCS=1. 0Hz (E&E:AH#BFEFRLVTSCS=LokT %,
Except in the time of writing, it is set to SCS=Lo .)

HFEH Common condition
VDD=3.0V. VDDA=3.0V. f{CLK=1.0MHz, EXTMODE=VDD., EXTCOMIN=60Hz

( Common Note )

CHDEFEEREDETHY . COMBERDPeak B TIEHYETEAD T, BERICEABEH-ETTS,
VDD+VDDARIZAVTUH DEHEHERLET,
(VDD,VDDARIREDIBZE . FNFNICAVT U DBEHEEHRERLET )

This is value in steady condition, not the falue of peak power at the time of COM operation.
Some marging for power supply is recommended.
We recommend capacitor for VDD and VDDA.
(If VDD and VDDA are on separate systems, we recommend capacitor for each.)
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6-6-1

6-6) ANEBDRA3I24 Fr—b Input Signal Timing Chart

T—2EHE—FUEE D 117) Data update mode (1 line)

FEDOD1TOT—2EEH LETMO="Hi" , M2="Lo")

Updates data of only one specified line. (MO0="Hi", M2=""Lo")

SCS

Mode selection period Gateline address period Data writing period (176clk ) Data transfer
and Low-Data [ 5bit ] (8clk) Data is 176bit period ( 16clk )
(8clk)

Figure 6-6-1 Data update mode by 1line

MO: Mode flag.
T—REHE—FAEVRAT—HEH):MO = “H”
R—ILRE—FOEYRT—2RE) :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.
M1="Hi" DFF, VCOM="Hi"ZtH 1 M1="Lo" DEf. VCOM="Lo"ZHi 5
EXTMODE="Hi" Mk (E, “Hi” or “Lo”" EBLBTHH
When “Hi”, outputs VCOM="Hi", and when “Lo”, outputs VCOM="“Lo”.
When EXTMODE=“H1i”, it can be “Hi” or “Lo”.

M2: All clear flag.
6-6-H)E VT E—RESBL TS,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA:
HBI—F—5:“H” or “Lo” EBLTHA (“Lo"H2E)

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

Do-D127:
EZATEBRT—4F (H-Line 7—%)
Writing Image data (Horizontal Line data)

Hi: B%< (White)
Lo: 22X~ (Black)
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% Data write period
Data is being stored in 15t latch block of binary driver on panel.

% Data transfer period

COHEBETET =2 Z/IARILANAFT Y R4 N)DI1stT v FIZEZRAATVET,

195y FITEERAAET -2 ZERAA T EBICEREERAH)LTVET,

Data written in 15t latch is being transferred (written) to pixel internal memory circuit.

KEHLTT—EEANLET,

Input data continuously

XM1:IL—LREETSY IZEXTMODE="Lo” DB IZEMIZHRYET,

¥SCSHY"Lo” [T 2B R TMOM2[E DV T ENET,
When SCS becomes “Lo”, MO and M2 are cleared.

KT =AU TRUREREIL. 6-DANEBLBEERERRESRIZILY,
For gate line address setting, refer to 6-7) Input Signal and Display.

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

©Copyright 2022 SDTC All rights reserved




SHARP SPEC No. MODEL  No.

PAGE
LCP-0620033A LS013B7DH14 31
6-6-2 T—AEHE—FUEENEHIT) Data Update Mode (Multiple Lines)
EEOEBITOT—2EEHLETMO="Hi", M2="Lo")
Updates arbitrary multiple lines data. (M0="Hi", M2="Lo")
p
|
SCS .
8 = [
I I
|t |
| . . | . . | .
Mode selection period Gateline address period ), . . Data transfer period
| and Low-Data [ 5bit ] (8clk) Date™ Jg& femd | (8clic [DMY] + Sclk [Address]
l (8elk) Datais 176bit | = 16clk)
Gate 1stLine Gate (n-1)th Line \g
N |
R R
| |
> < > < >:< >
I . : l L [
Data writing period | Data transfer period | Datawriting | Data transfer
(176clk) I (8clk [DMY] period I period |
Data is 176bit I + 8clk [Address] (176clk) (16clk) |
| =16clk ) Data is 176bit |
| I
S\ Gate (n-1)th Line Gate (n)th Line
\§
Figure 6-6-2 Data update mode by Multiple Lines
MO: Mode flag.
T—REHE—FAEVRAT—FEH):MO = “Hi"
R—ILRE—FARYRT—2ERFH) 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.
M1=“Hi" DB, VCOM="HI"ZH 71  MI="Lo” DB, VCOM="Lo % 1
EXTMODE="Hi" MBI, "Hi” or "Lo” EHBLLTHTA]
When “Hi”, outputs VCOM="“Hi", and when “Lo”, outputs VCOM="“Lo”.
When EXTMODE=“H1i”, it can be “Hi” or “Lo”.
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M2: All clear flag.
6-6-HE VT E—RESBL TS,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA:
H2—T—%:“H" or “Lo” EBLLTHE (“Lo"ZHEEE)

DO0-D127:
EFALEHRT—2 (H-Line 7—%)
Writing Image data (Horizontal Line data)
Hi: A%< (White )
Lo: &%~ (Black)

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

> Data write period

> Data transfer period

COHEBTET—2Z/IRILANAFT Y R4 /N)D1stT v FIZEZRAATVET,

Data is being stored in 1st latch block of binary driver on panel.

BIZIE, GL25 4 VEDOT—REREHBTGL2S A VEDT7 FLRESvF T 5 EHIC
GUIZAVYEDOT—2E1stT vy FHhLEBEFRANA T ERICEHEERAA)LTVET,

For example, during GL2nd line data transfer period, GL 2rd line address is latched and
GL1st line data is transferred from 1st latch to pixel internal memory circuit at the same time.

X T—ARTEHRELTANTTILY,
Input data continuously.

¥SCSHY“Lo” [THEoT=BF A TMOM2IE VI T ENFET,
When SCS becomes “Lo”, MO and M2 are cleared.

XT—rIAVTRUREREIL. 6-DANEBTLEEE RESRIZEL,
For gate line address setting, refer to 6-7) Input Signal and Display.

¥M1:IL—LRET S [LEXTMODE="Lo” DB IZHHIIEYET,
M1: Frame inversion flag is enabled when EXTMODE="Lo”.
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6-6-3 7/ki—JLFE—F Hold Mode
RET—2%FEF (REORTEHF) LEFTM0="Lo", M2="L0o")

Maintains memory internal data (maintains current display). (M0="Lo”, M2="Lo")

Vv
et >
|

- \J

b

Low-Data [ 5bit ] DMY (don’t care) MO M1 M2 Low-Data [ 5bit] DMY (don’t care)
| § |

| |
SOLK | :
|

|
|-t
| |
Mode selection period Data transfer Mode selection period Data transfer
and Low-Data [ 5bit ] Period (8clk) and Low-Data [ 5bit ] Period (8clk)
(8clk) (8clk)
Figure 6-6-3 HOLD mode
MO: Mode flag.

T—REHE—FAEIRAT—ZEH):MO = “Hi"
RRE—FCEVRT—2FE) 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.
M1="Hi" DFF, VCOM="HiI"ZtH1 M1="Lo"DEf. VCOM="Lo"ZH 5
EXTMODE="Hi" DEF(&, “Hi” or “Lo”"EBLBLTHHA
When “Hi”, outputs VCOM=“Hi", and when “Lo”, outputs VCOM=""Lo”.
When EXTMODE="Hi", it can be “Hi” or “Lo”.

M2: All clear flag.
6-6-H)E VT E—RESBL TS,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA:
HI—T—8:“H" or “Lo” EBLTHA (“Lo"ZHELE)

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

M1 TIL—LREZ TS Y IXEXTMODE="Lo” DB IZH MY ET,
M1: Frame inversion flag is enabled when EXTMODE="Lo”.

MSCSH Lo IZH 2= m TMO,M2(ZH ) 7EnFET,
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-4 £4F7E—FK All Clear Mode
RET—2%9)T7LEERAHLEFTMO="Lo", M2="Hi")

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

-

SCS , \;
SI Low-Data [ 5bit ] /{ DMY (don’t care) l
|

SCLK
I

et >4| >:
I
Mode selection period Data transfer period
and Low-Data [ 5bit ] (8clk)
(8clk)
Figure 6-6-4 All Clear mode
MO: Mode flag.
MO="Lo”[ZERTEL T T LY,
Set it “Lo”.

M1: Frame inversion flag.
M1="Hi" D, VCOM="HiI"&H 1 MI1="Lo" DB, VCOM="Lo"&H A1
EXTMODE="Hi" DEFIL. “Hi” or “Lo”"EBBHTHT
When “Hi”, outputs VCOM="“Hi", and when “Lo”, outputs VCOM="“Lo”.
When EXTMODE=“Hi", it can be “Hi” or “Lo”.

M2: All clear flag.
M2=“Hi"IZEZELTTELY,
Set it “Hi”

DUMMY DATA:
HI—F—H8:“H” or “Lo” EBLTHA (“Lo"£H2E)

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

¥M1:IL—LREET S [LEXTMODE="Lo” DB IZHHIEYET,
M1: Frame inversion flag is enabled when EXTMODE="Lo".

¥SCSHY“Lo” [THEST-BF A TMOM2IE VI T ENFET,
When SCS becomes “Lo”, M0 and M2 are cleared.
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6-6-5 COM &5 COM Inversion

COM{EB L7 IL A AEXTMODE="“Lo” )4 EREB A JI(EXTMODE="“Hi")D2i&$EHYE T,

There are two types of inputs,COM signal serial input (EXTMODE="Lo”) and external COM signal input
(EXTMODE="HY").

EXTMODE="Lo”

| « «

scs | D) |_| D) |_| ”

ST Mo | M1 ] M2 D\ Mo | m1 | m2 [)\ mo | m1 | m2 D
; 7 : 1 1

A X1 X
< " < . | '
(Integlglg/'i[gnal) X3 X SS X3 X SS X3 X ) 3
> _ > >
[ %2 | X2 |
a >
fCOM

Figure 6-6-5 COM Inversion (EXTMODE=Lo)

M1:COM polarity inversion flag:
M1="Hi" DB, VCOM="Hi"% t} 71 M1="Lo” DB, VCOM="Lo % /1
If M1 is “Hi” then VCOM="Hi" is output. If M1 is “Lo” then VCOM=“Lo” is output.

¥1: COM RERIFE M1 I3 7 (TR IGLI-BIEICYIYBHYET,
COM inversion has been changed by M1 flag statement.
¥2: TSRBHEOHBET A FRBHEOHARM (X ATEERRYBIZEELTTILY,

The periods of plus polarity and minus polarity should be same length as much as possible.

Table 6-6-1 COM state 1

COM state
1 1
M1 (bit)
0 0

EERTORECHNHST . M1 O bit (TH>TEILT S,
It changes according to the M1 bit regardless of the state before the change.
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EXTMODE=“Hi” (COM inversion timing has two conditions )

@ EXTCOMIN input during high period of the SCS signal

w

scs |

J

I
| '
SI I . : .
SCLK /( Serial data )‘ | >.<3 [ '( Serial data
' :
| '
Binary Driver H
e el oo f o0 ] o Yoo | | UZmop | o forfforlor]
| '
. . [ '
[ : ) | '
X2 | !
BxCOMIN n N o i
A 1 A 1 AX1 : X4 v .\‘ 51
(Integlgl\s/i[gnal) X Reverse the state X Reverse the state %lj{ﬁverse the State\%l%everse the stat§ Reverse the state
| L .
J
|-t
fFCOM ™ M

Irregular cycles (prohibition)

nop ( non-operating state) |:| op ( Operating state [Active] )

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

X1 COMRERZITLVET,
Make “COM” reversal depending.
%2 © EXTCOMINOEHEAIE—FEICL T =LY,
Fi=. EXTCOMINIZEHETT—2EEE (L. SCS="Lo” HAM %KX+ T. COMRERAN—FEIZHE S LS I
LTFELY,
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=Low”)

Table 6-6-2 COM state 2

COM state [ note 6-6-1]

[CHRRTOURHE KRt DI RE
EXTCOMIN State before inversion Status after inversion

1 0
SCS=Hi Hi

[Note 6-6-1] EXTCOMIN®DM S EMNYI VO TRELET,
Inversion at EXTCOMIN riseing edge.

X3 I ZOEFOXA I TIEHERN AN TVET,
The signal timing which isn't good.
¥4 X 3OHIETIE, COMREIEITONEREA, REBEFREFEINFET)

COM inversion does not occur. (State is preserved)
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®@ EXTCOMIN input during low period of the SCS signal

Inversion at EXTCOMIN riseing edge.

scs_ 7] B B
n ~
EXTCOMIN |—| |—| |—|
(Imeggl;/i[gn 2 X Reverse the state X Reverse the state X Reverse the state
| |
|-t
! fCOM ™
Figure 6-6-7 COM Inversion (EXTMODE=Hi)2
%1 : EXTCOMINM S LAY T VP DEA2I ) TCOMREEFITLET
COM inversion polarity has been set by rising edge of EXTCOMIN.
%2  EXTCOMIN®D B —EITL TS,
The period of EXTCOMIN should be constant.
Table 6-6-3 COM state 3 .
4
COM state [ note 6-6-2]
SRR DR BE s AR AE
EXTCOIN State before inversion Status after inversion
1 0
SCS=Lo Hi f
0 1
[Note 6-6-2] EXTCOMIN®iiH EMNYI YO TRELET,
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6-7 Mode Change Sequence

(OT=HAOW.ILXH) dousnbag o3uey)) (uoryerad(Q) opoN T-L-9 9In3Lq

~
T
SIIYM USSIOS [[B 99LIM JO Se[J IBS[O [[B oSN orepdn TenTEd
Ve g Il 4o ya . eEllg - 2%
HYEEZIYTEHE O HFLGECLNLT : 66#
SIIUYM USSIOS [[B 99LIM JO Se[J IBS[O [[B oSN 07 = HTAONIXH
PYEHCIYITEEBE OHFLECLNLGF 2 O# ISTTDS'SOS : [BUSIS BIR(] [BLI9g
d |lels
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6-8) ANEBLEERTR.S—FPRLARKE Input Signal and Display, Gate address(Line) Setting

7 Gate line address setting

a.

Table 6-8-1 7—r3A4VFFLR

AGO|AG1|AG2|AG3|AG4|AG5|AG6|AG7

GL

121
122
123
124
125
126
127
128
720
730
31
132
133
134
135
136
137
138
139
140
41
142
143
144
145
146
147
148
149
750
751
152
153
154
55
56
157

158
159
160
161

162
163
164
165
166
167

168
169
170
171

172
173
174
175
176

GL: Gate address line

0

AGO|AGT1|AG2|AG3|AG4[(AG5|AG6|AG7

GL

61

62
63
64
65
66
67
68
69
70
71

72
73
74
75
76
77
78
79
80
81

82

83

84
85

86

87

88

89

90
91

92
93
94
95
96
97

98
99

100
101

102
103
104
105
106
107

108
109
110

111

112
113
114
115
116
117

118
119
120

AGO|AGT1|AG2|AG3|AG4|(AG5|AG6|AG7

GL

10

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

37

38

39

40
41

42

73

44
45

46

47

48

49

50
51

52

53

54
55

56

57

58

59

60
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KTF—HEOEEmXRTAME Data position in display[H,V] >
4
FPC
P*: Pixels position
L*:Gate address line
.
Figure 6-8-1 Data position
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7. X Optical specification

Table 7-1 R4 (RET$FM) Optical specification ( Reflective Mode )

VDD=VDDA=3V,Ta=25C

Ttem Symbol Min. Typ. Max. unit Remark
RARNT , 621 40 60 -
Viewing angle Horizontal
622 40 60 -
Range °(degree) [Note 7-1]
611 40 60 -
- Vertical
CR=2 612 40 60 -
aAVRZARE Note 7-2
~ 57 : CR 13 18 _ [Note ]
Contrast ratio [Note 7-3]
SETES
.. . R 13 16.6 - % [Note 7-3]
Reflectivity ratio
i 2R Ri A
CERE 1se Tr 10 (20) ms [Note 7-3]
Response [Note 7-4]
Time Fall ©d - 20 (40) ms ore
NRVEEE X (0.26) 0.31 (0.36)
Panel White [Note 7-3]
Chromaticity y (0.28) 0.33 (0.38)

Table 7-2 F2FRFE CGEBYFE)

Optical specification (Transmissive Mode )

VDD=VDDA=3.0V,Ta=25C

Item

Symbol

Min.

Typ.

Max.

unit

Remark

BB

Transmissivity ratio

T

0.3

%

Note 7-5

[Note 7-5]

BREL, REHETREBHYERE A, (BE1E)

Transmissirity ratio is not a guaranteed value. (Reference value )
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[Note 7-1] SREFADEZE Defintion of Viewing Angle

Normal line Normal line
|

| A 622
Ao11 A 012

6o'clock direction 6 o'clock direction

Figure 7-1 Defintion of Viewing Angle AA

[Note 7-2] AV FSARLEDEZ Defintion of Contrast Ratio

OAVRSRAMEEUTDSIIIZEERT 5,
The contrast ratio is defined as the following.

Reflection intensity in white display

Contrast ratio(CR) = : : - : :
Reflection intensity in black display

[Note 7-3] Jt2245EDBITEHEES Optical characteristics measurement equipment.
OVRSRME, REFFE AR EREEEDBRIE EET-2 EEREDBIE EE7T-3DBIEAEEHALT,
EEHOWVIINERFEREICTRHELES,
Figure 7-2 is for contrast ratio, reflectivity ratio, and panel chromaticity measurement, and
Figure 7-3 is for response time measurement. Both are to be conducted in a dark or room

equipment to a dark room
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(CM700d)

Normal

line

BI%E 2 Measurement equipment

N

80

Sensor

Light Source

O_

Integrating

sphere

LCD panel

4

Display center

Light Source

BIERE Measurement equipment AA

(LLCD-5200 / DMS803)

Normal line

Sensor

O

-30°

’/V

i

Display center

LCD panel

white or black

Figure 7-2 Contrast ratio, Reflection ratio,

Panel chromaticity

Figure 7-3 Response time

[Note 7-4] EZRE(RGZFEDZEIL) Respons time (Change in reflection ratio)
ARUBKRELLGLIEETEANL. ZOBOZABENOBREELRIZTERLET,

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

Whlte Black

—> —_—p| |
100%

Optical receiver output
(Incremental )
10%
i
—>»| [— Ti —» [—
Tr ime Td
—_—

Figure 7-4 Respons time
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8. ImFEIYZHT Pin Assignment
8-1) ¥ FEIY LT Pin Assignment
XA TiEDFEMIEIR14-112RLET,
The outline dimensions are shown in Figure 14-1
]
| |
| |
| |
| |
Lo ___]
L] - /J
7
5 o
® O

Display surface

Table 8-1-1 TFT LCD panel terminal

Z
©

Symbol .

SCLK ,
SI /
sCs p
EXTCOMIN i

DISP \
VDDA \
VDD N
EXTMODE .
VsS "
VSSA

© |00 |9 | (o | | D

—
o

o

Rear surface

Figure 8-1-1

Module outline
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8-2) FPC #HVUMIF4E FPC Bend Specification
Table 8-2-1 #2244 Recommended Connector
Product manufacturer Series Part number Contact

Panasonic Y5B AYF531035 L+ T#5 Bottom and Upper
HRS FH34SRJ FH34SRJ-108-0.58SH L T# 5= Bottom and Upper
Molex 503480 503480-1000 LETH# S Bottom and Upper

FPCZEITYRNIT AL, £H(THRE I HEMEEHQTHELIZRU L THITFTTELY,

between panel and FPC.

X &M(1) FPCHERMITHEE: HSXIYUHD 0.8 mm - 6.0 mm
& (2) H/MEIFR: HE 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

er — 1

Figure 8-2-1 FPC Bend Specification

[Note 8-2-1] RIFFHAREI~NHFTYRIFANTTEL,
Do not bend to the front polarizer film side.

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

[Note 8-2-3] FPCE#F>TLCDED a—/ILESRL FIF1=Y, FPCIZEEBZ HEMA =Y LA TS,
Do not hang LCD module by FPC or apply force to FPC.

9. BEME RU {RELHAR Display Qualities and Warranty Period  AA
BRTARATVAED2a— VR TBAUICEATIEET. HAREEEZICE D

Please refer to the Incoming Inspection Standard.

RIEIEETALYVI2ZNA LT 5,
X, ERICERY R LEUAFDIGEICIEANEREES T S,
The warranty period is 12 months from the month of shipment.

XIf there is an individual contract, it will be discussed separately.

FPCIIASRICIEMLAWERSBELELET , Tf-. FPCENRILDEESTIZIZRANL RAZEZ ROV ESELELET,
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
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10. 40317 EIE&4HI External capacitors

Logic Signal

DISP

1. DISPLAY
VDD
VDDA -l- 3
% c2
VSS(GND) ot l
VSSA(GND)
Figure 10-1 External capacitor recommendation capacity value

<H#EO T HREME Recommended capacity value>

C1l: DISP-VSS :rank B 560pF Ceramic capacitor

DISPO#RFIEBR DI TUHRE(E560pFELFET HY. DISPILE LAY BRI D FIFR I
BREVORIZTAERENET,
The recommended minimum capacitance value on DISP is 560pF,

However, it should be adjusted to ensure that the DISP rise time limit is not exceeded

C2: VDDA- VSSA i rank B 1.0uF Ceramic capacitor

C3: VDD -VSS :rank B 1.0uF Ceramic capacitor

¥ FEEBRRUESRICOVTIEHERHITT,
CERADKRIIEHI AT LLESHEFMIAL V- ETRETL TS,
QAVTUoYBREFEHEIVIREGLOEERAT HEILATEE)
*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. DRI EE Marking

11-1)1>9PxyHIRI Displayed by printing. (Ink-jet print)
E11-1-1ZERIGEZRLET
The display position is shown in Figure.11-1-1.

Vs

Dispaly contents

Linel — YMDDPA
Line2 — 012345

Figure. 11-1-1 Lot number printing position ( not to scale)

Table 11-1-1 EIFHNZE M Marking line definition

Line

Marking

Description

1

YMDDPA

Y

DD

A

BEFIHT(FERE)0,1,--89)

Single-digit year (Last digit of the year) (0,1, -

& A1#7(1,2—-9.XY,2)

Single-digit Months (1,2,--,9,X,Y,Z)

&Li& B 247(01,—,31)

Digit of the day (01,--,31)

SETHI—F

Code of manufacture
Q,L,X: WSEC Factory [Chinal
Y : YONAGO Factory [Japan]

WETa—F

Product revision

012345

012345

1) 7 JUNo(54T)
Consecutive number (Traceabillity number)
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12. lBEREE Packaging form

1)

2)

3)

4)

5)

12-1) h—

FARE %Y Carton storage condition

A—bEH LT : 8 (max)

Piling number of cartons.

1A—b SR E 2R : 600 pcs

Pakage quantity in one carton

h—boH4X : 528 mm x 363 mm x 228 mm

Carton size (Typ.)

BEtEE : 6.5 kg (One carton filled with  (600) modules)
Total mass

H—hRERE Carton store environment

-;BE Temperature
0~40°C
EE Humidity
60%RHLLTF
KEESEETICEVTHLHEEDLGINE
60%RH or lower (at 40°C)
There should be no condensation at low temperature and high humidity.

-BES Atmosphere

B.7ILA)EEFHBRRUVERMZE ABRIEIETARDNREINGNE
No harmful gas, such as acid or alkali, which causes severe corrosion on electronic parts
and wiring, are to be detected.

BA#® Opening the package
HERICLIFRBEOTFTES 2 —LOMIEZR LT 5 EHRIT,
50%RHELLIZFRIE R . M ET7 —AFDHWLEMRZEHL THRE TSI,
In order to prevent electrostatic damage to TFT modules, room humidity should be made
over 50%RH and take effective measure such as use of earth when opening the package.

-E4TA¥ Direct sunlight
ARIEHICKDHILEH SOOI BETORENDNA—BITTRERELET,

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

K&K Atmospheric condition

BRUEDHADPEREMEDLDE-HITRET HEIFTEREIZEL,

Please refrain from keeping the product with possible corrosive gas or volatile flux.
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#EZERIE Prevention of dew
BBEHCT=O. BEERICENT RIRPCREVED LIZA—FZBNDTTSEL,
NLYRNEE D DEEGBRTRETIH . ELGGREL T,
BERNFIRURIL. BN LTRE TSIV, BEEICHBSBEORETHELET,
ABREERIZEEELTTIL,
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.

¥Ry Vibration
W ZIREL COAEBRICIZBRE LA TEEL,

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

-{R7FHIME Storage Period AA
LEREHTT.XRRINAEE

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

XTI RYHL-IRETOREFXTEEBLVET,

*Please refrain from storing in the state that it is taken out from the aluminum pack.
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12-2) #HEMER Packaging form figure

WA ExE12-2-1812-2-2ITRLET,
EVaA—ILHEERITRN GV REELTOET,

The packing condition is shown in Figure. 12-2-1 and Figure. 12-2-2

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

ESD mark

Figure. 12-2-1 Packaging Form 1
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g

SIAAR Pe
Electronic Components

WEE Lﬁaﬂ”.x‘f. XX
QUANTTTY

l@T(@A@ bo-mmansre, () ()

Figure. 12-2-2 Packaging Form 2 AA
-
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13. (EEEMEREREY Reliability Test Conditions
13-1) {E1EMESRERIE R Reliability Test ltems

Table13-1-1 ReliabilityTest Items

No. Test Item Condition Remark
=m R GEENE)

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

9 Low temperature storage test Ta=-30C 240h
(Non operating test)
s Tp=40C/95%RH 240h

3 High temperature and high P °

humidity operating test

(#EETE21E No condensation )

=nEfE

High temperature operating test

Tp=70C 240h

KRB1E

Low temperature operating test

Tp=-20C 240h

BEZ GERIE)
6 Thermal Shock test
(Non operating test)

Ta=-30°C (1h)~+80 °C (1h)/5 cycle

FEME
Electro static discharge

test

+200V. 200pF(0Q)
KigF: 1EH

each terminai: 1 time

ST

Result Evaluation Criteria

GOBREBFIRIR:

[Note] Ta= EBEEE Ambient temperature
Tp = /3RJLEE Panel surface temperature

REREBICEVT,. RTEREFHOLEEHALXEELGLIEIENENE

which may affect practical display function.

ImE=15~35°C, iEE=45~75%. 05 [E=86~ 106kPa
normal operation state:Temperature:15~35°C,Humidity:45~75%,
Atmospheric pressure:86~106kpa

Under the display quality test conditions with normal operation state, these shall be no change
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