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a)

b)

c)

d)

(FUABRZOESMYBVERUVFREOEERAICHI->TOEE)
[NOTICE]

KEREDEE  Precautionsdd

AEFRETBEADEFEITHIDIABTLEFENTOET O T, MYBRWNZFHRICTERTECE KT, R
EDOANBTHAICEMTHEELLVES. BBAVRBLETFET F-. E=FICHL TR EHREZEN CTHRATRLE
WS, BRVBELEIFEYS,

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.

AEFZITBE SN TV DL AL, B R EZES-RRAGICABIZRATE-HODLDTHY .. AEHRE
ICEOTIEFMAE. TOMERDERIZH T DRI L (EEBEDHEZITILDTIEHYFEE A,

T BHEREFERALECEICKY  FEBETEMBEFICHDDLIBMENRELGE . BERKOEE.
HEICEENDDLILDOLUMNMIDEFELTE—UIZDERZAVEREA,

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.

AEFHREICRBENSIAHAOFEARHOERALOIETEEFLZEBL TERASNSGCLFISER T HIEFIC
BLTHHIE—UIZDEEZEVFERE 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.

U IR BENGERICE>TELEBEEIIODLWTE—U0ERZAVFEE A,
AHBETEDIIG— MG EFEBIFERASNLS-OICERISINTOET,

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—YFIILarEar—4— Personal computers

=% Office automation

B Telecommunication equipment
-EHAIRE S Test and measurement equipment
-EEEE Industrial control

-AVHEZS Audio visual and multimedia equipment
-REAEILERZ Consumer electronics
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e)

f)

g)

h)

i)

AEUBZUTOIILGHRBIERTIEE . BULGEFS LUK LGRIIEZERL. EEE-TE2HEHEERK
[CTHERTDHESICEBEVLVELET,
The appropriate design measures should be taken to ensure reliability and safety when SHARP’s devices are used

for equipment such as:

EEHBCPRERE (RITHK. EH. BBIEGL)

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

EEHE Traffic signals

1 R4 D 5 0 3 M 4 Gas leakage sensor breakers
T —LEE Alarm equipment

R IEREMIERLE Various safety devices etc.

AEREFUTOLIEBOHTEIMEEE - REMPDELESNIARADEAZEHLTEYELADT, A&
mZECNLDRARICIEERAICGELLENTTSLY,

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

-FERUVFHBEE#SS Military and space applications
[RF D Fl RS Nuclear power control equipment
EmiEEFICOAN DS EEMS Medical equipment for life support
T EHESS Aerospace equipment
-BRIREEHS Trunk line communication equipment

AREGITOECTALGRAHYEL =G, BRI EHREBEOETTIERIREFT T SOSBOBLET .

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

AEGEHEANERTIRARUNTTERASNDES(E, FAIICEAREEZOEFTTERBZFET LI
BLFET,

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

applications other than those recommended by SHARP.

AKEREIZEBZNELEEE. NADITERICIVBRTIEDELET,
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.

FTVUBHRENEDOFERIIHYFEE A,

The ozone—depleting substances are not used.
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(IRYELVEEEIR)

[Precautions for handling]

(1) EDa—ILORYFZWNITESRYERDDLGNIREICTITOTTEL,

Treat LCD module in dustless surroundings.

(2) FPCEA DRV AIIEIRT BB L. T ED2A—ILIZCA DT HERPIEZTEOFFIZLTASLITH>TTELY,
Be sure to turn off the power supply when remove the plugged FPC.

(3) FPCORZFHELIFICIEZED 2a— LAID B R ERASFPCIZIR LV AD MO SENKSIITEFELTT LY,
IREOEMTREGDHAREEAHYET,
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.

@) NRFULREORFEARIIEOEZHVDT, BOHLDPHAGHLD TELFLYLBDISEYEWNIZE+2FEELT
Ty

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

(5) LCDNARILIFATANEEN TS O BT PERTENTLEIGENHYET,
FBIZEURWLIZIEEELTTELY,
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) BEZEHCT=0H. LCONRXRIIL DTy EATIFFBLTLZEWN LLEINTLFESTH. RF TIEHANLGLTTEL,
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 KFEENRIFEFETIEEBOIIORERIGEYET DT, ICICHERHOIVEEROMNAETHERST
TElY,
Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft
cloth immediately.

(8) KEMIICGSEBATHYFT . BUILGHER I ERESRELBLETS,
This module contains CGS. Please use appropriate anti—static protection methods for all contact with the LCD

panel and its electrical circuits.

(9) KIEHPLEIMRADEFAERIM L THRITEVRIICHEHFERAT S,

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

(10) LCOAREIELT=15E . BRNBNAOAREENHYFET . REAROTAVCE [CHEMLIIGEE . HESFF:EAOH I
KTHELRL TS,
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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D) RAERLEDOTIE, BERNRIEINIZAA LT T HOFEON2TO—TRERILLTT LY,
NRRILKRANBENIGZEIE RIERHIVEROSAWHFETHER>TTELY,
FENINESBELIPAMYTOE LT ILA—L) EF>TREEZEGHEHEMOTT S,

Ff=, LCD/ SRR FEIE A M EFE AL TOET . CORDITHERFININYET EREORRELEYET
DT, MYFWNZIEHEBL TSN, -, BEIE TN TZEL,

I FEDBRETOIRE. RIERHOIVIERONMNATAHEIRS>TTEL,

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(isopropy! 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) REABRANDY—ILOHBERIDBYFFIILS . RRTEEOBNAABHYET,

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

(EREtRDEEEER)

[Precautions for Set-design]

(1) BEDFERRELGYFET DT, RLTED2—ILENRELEVTTELY,

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

(2) NFIVEITHEENTT — bR SANF ARILRREB LN CERESN TV DHEIRER) ZRUVEICEST L EE
[CEMELIEWOATREMEN HYET DT LCDED a—LERBEH T IR ¥ —rSANEERL T HREANDBETT,
FHLCDNARILBIEICKGAZE DRV BIFINSE/ARILFHED SEICDELNY | RRBLEISET T HEHL
HYFET , LCONRIVAIEZES T 5L IR THERELTZELY,

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.

() AZAEITHRE LU LDIE AL MO SELMRLCD/ AR L X IFIE+HEEBLTTILY,
FrERVRDFREITENT. KENFEDXFL RO IO S VRERE L TT 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) FPCONIREIZE AV F)—E D HEHBZEAHYET DT, BEMMEEMLEVESTITE TS,

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

(6) ELa—ILRHEICER—EDENLINEERTLT . RRFRLGBEDRALLGYETDTE 2—ILEEAE
EBT D& EITITLEBENTTSELY,
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) NRIILKREIREREEZDITHGEEITEEEZLILSELIEDEVLIFELTTSIL,
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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() KEFEITRESN TV S RRER T BT FoTIESN, ThEBATHEALGS. RO RS- KiE
ORFEDL LB HYET  BERECANESEE. ERBEDN\FVFELERDO L EXARKERE
HBAGEOKIITEHEFTLTTEL,

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) HEEEFHEERNICTHEALTTEL,
COHEFAZBA-HE . ENERXERATHOTHEEFRIESNFEE 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—IAEREBRAZDAAESONM, tIEHIZOVTIE, AEHREOER-EEEXTND— 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) EYrDFERAEHIZEHOE T, B 12— /ILHEROEBERRGEELEBLZ R TIL,

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

(1) EDa—ILORYBDRUVHEAAATEL TERIEEFE LI EREARAP TORARELRIZ,. ChoDHRE
FETLHRE., BH. BHEH. HEZOMHOFERFIBROERDRRAIZGEEIENHYET DT, COKI%E
RETCIEERLAVLTTILY,

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) EDa—I)LREITGEHILEELTRESIR—FZHO>THEYFET DT, REFIR—FERINLTITEALZELY,
iT:—FiIJb\LT_ﬁ':-z7~*—I~liﬁEEUﬁ('J'UZLL\’C(T_éL\
RESIA—PZEBUBYM T TREBREFT 5L FARKANEZEL. RRTFRELLHAREMELHYFT .

Protectlon 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/AARILIE, WAL RICKYRRICHENHSIEAHYET . AL, IAYIBLIEGZE DAL AN
MHLENRICTER EICERELTTEL,
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.
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(14) XZREUETRUORTFRZMLE, BOQEMBIERSN ST RTIEE- )3 BRI DLCD/ AR ILA
DFLEBIEDT= . BRE/NARILDOEE - BETOLATHWONAME OB BREFREEL TIZSLY,
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) EVa—IVIZBAAGRE RN ECHNEIIC, MM EZERL-HMEE - REEHEBELLET,

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

(16) A ML, BiK-BIEAKRTEHYEEA,

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

(17) ARFIZEBEREBREFEALTOETOT. ARILOBEIRVEICETSEER(00VU B)IZIEFEN L, Tid
DABZEMHEE 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%/Operators
EEENFICDOITEHKRR. BY. FERENRBY (F/OV  RUIFLY TLEOHEBY) DIZE. AMA
[CHESHNTEIABRNAHYFETOT, HESIRR FEHESHLEMI &) EEFALTTEL,

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

® 23 -E%{K/Equipment and containers
BERORIB OIS, Mz HEORM . BREZ BIZEEHH. o7 BEH. FHI T, Ty X5,
BHREF)IHEIDVRELETIBNALHYETOT. HFEI K FHFEIKIEM 100MQ) Z1ToTTELY,
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
RIFAEROEM -BRENORELLBRERERET S L TREGREZHLET . KM HREY (B0 FH#.
TLE)DHE. LICOAZAROCEBOBEINREETICHETIBNAHYFET O THES R
(B ESMEH  100MQ) ZT>TTFELY,
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 2019 SHARP All rights reserved
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® EE/Humidity
BEXBOERER. HESKEVAROREEMICERLTEYFERLICKEGELYEFLET,
EEMANREIZEHEYMARERDHESHEMERZIERUEELZRET 54, IEEZI00LEIZEFRD
RICLTTEW FISSIR—2RB TR OADFANET S ITREEFF EEZE00L LIZRE, BOKRE
JO7—EFERTSE
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.

® M)/ Transportation
B RE LT DITA (EEORE ICKYBRFORBRAFO-—ILEDOREMBNTELLY . F-AKE
IR EL R ERE LY FEREEFEC I BN HYET O TREMHBEICLHERIEREITOT
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.

(ENERFDTEFIR)

[Precautions for operating LCD module]

(1) A7z DTFERIEHEZLLIESW LCD/NRILDARIZERICEEEEZDIERHARANRELELET,
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) HEEFESHEERNICTEALTTSEL,
COHFEZTEA-IHE . BARKERNTH > TLEMEFRIISNFEE 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.

() LCD/ AR IL BB DR EN THESELNTTSV, MEDFRRELYET,

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

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

(5) B#LEEFRFE. 2HEAURN(ER. BiB)EL. TNLULEDBEE)IL YL aBiEE AN TRED FHRSMELVERIC
e L TIZELY,
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) LCDEYV a—ILABERINRNIHE . RRAATIDNRBETES | RRICEENHET . TDBEET 20D
BEESAHEITOTTEL,
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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(8)

(9)

(10)

(1) BRTVPEHDDHIRTORR, SMHIRICEYRBLALNENEDLLIELHYETH., TNIFTHETLRRSA
TLHYFEEA,

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).

AEBFREITRESNTOSRMERRERIL. BT FoTEEN, ChEBATEALG S, B MO BEHE - BRIE

PORFEDL LB HYET . BERECANESLEE. ERBEDN\FVFELEREDO L EARKERE
BAGEWEIICERELTTSLY,

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.

EDA—ILAERBEARDOAAEESOEM., YIFIZOWLWTIE,. AMBHEZEDOER-EEEED 7V RIZH-T
T&LY,

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

after power on of LCD module.

EREIE F CORBBERSNSGERE. BEARNIDEIZBYFETS,

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

high—humidity

©Copyright 2019 SHARP All rights reserved
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(REFROIEER)

[Precautions for Storagel]

(1) BEMAHRE. ESFBLELCROVENMNRETICTHRELGZVDTTEL, BULMERRICRELTTSLY,
After opening the package, do not leave the LCD panel in direct sun or under strong ultraviolet ray.
Store in the dark place.

(2) EREFRELTCTIIRRMBNEEL. ERRFRELLTEIFARAMEDRAKRLLY ., TOKREIZRESLL
BRGENHYET , TESLTERMETOREFESBVLET . FLEEDOBVEHRICRELET L. RFAR
BEVUVAYR ISV LT A—FZITES , TEAETERMTETORGFEESELLET,

In temperature lower than specified rating, liquid crystal material will coagulate. In temperature higher than
specified rating, it will liquefies. In 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) RE AL Keeping Method

a. BEFTEEICIETHETHEWLTTSLY, b. FLAIZ#IO TREFTIZIRE TS0,
a. Don't keeping under the direct sunlight. b. Keeping in the tray under the dark place.
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NZRAVERALTTEL,

near LCD module as much as possible.

with the polarizer.

Do not disassemble the module.

Eb[CREBRTHELEEL TS,

FNENDBBEREIHE->TRERELTTEL,

about it.

(8) Znfh, BEEBFAMISH T HEEBRIFEFLTIZEN,

(fthD;FEEIF)
[Other Notice]

(4) BMEORRAELZYET DT, RLTED1—LEFELENTTSY,

Disassembling the LCD module will cause permanent damage to the module.

If LCD panel is broken, do not ingest the liquid crystal from the broken panel.

contained in material or all production processes of this product.

(1) EHEEREERANTOIERR. KAV LIARFTDOTI TEBLET .

Operation outside specified environmental conditions cannot be guaranteed.

(2) EIR(VDD-VSS)DAVE—RA VU REZTIFTERT S 4. LCDED 2 —ILDEEGEL(C

@) NRILREICIKFEARDSRY T TONTOETH ., AEBDRBIFENMRISHLTHIELFT DT,
E5 BAPRNENMRODLETRBBBELGZVELIITLTZS0Y,

Polarizer is applied over LCD panel surface. Liquid crystal inside LCD panel deteriorates with ultraviolet ray.

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

(6) REGX. BEMEMNSRGTERETOLEETIEICHRULICTODSUEEZOY  HE/NOY,
1-1-1kyoyonT4y, OiEERFR)Z—UFERALTOVERA. T-. SATEYFEE A,

ODS (specific chlorofuorocarbon, specific halon, 1-1-1 trichloroethane, carbon tetrachloride) are not used or

(7 ED2—ILOBEEIZOVTIE, A BRKICKYRHEZ T HEENHYFT

Observe all other precautionary requirements in handling general electronic components.

As power supply (VDD-GND, VDDA-GND) impedance is lowered during use, bus controller should be inserted

The panel should not be left in direct sun or under strong ultraviolet ray for prolonged period of time even

(5) LCD/ARILABHELI-BE ., HDRBZADFICANLGNTZEN HREAF R KIRFITHW B A,

If hand, leg or clothes come in

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

contact with liquid crystal, wash off immediately with soap. If mouth or eyes come in contact with liquid crystal,
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LCDED a—LEWETHGEEUTOEITEELTTSIL,
Follow the regulations when LCD module is scrapped.
The government you stay may have some regulationsabout it.

LCD/SJL . ATABELTREELTESY,

test: negative) material is used.

(LCDEDA—IILDBEEIEFIH)

[Discarding liquid crystal modules]

ALCDE A—ILDEFEEMEEIHYFEE A,

LCD/ARILICIE., Bl - BEEMEFEFATEYFEEA.
LCD/ARILIZEFENDHREM AL Z<HE ($9100mg) T, /IR IILAEINTELR
NHETDEITEL T2MHF I E (LD50) =2000mg/ ke,
ZEE M (Aims test) :[ETE (Negative) DM EZATHEALTHYET,

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

©Copyright 2019 SHARP All rights reserved




SHARP SPEC No. MODEL No. PAGE

LCP-2619056 LS044Q7DHO01 12

10.

1.

12,

13.

14.

B Contents

B FEEE Applicable Memory liquid crystal diSPlay .......cccoccecceccerrersercercrrcrercsessesassesses s s e s e saessesaesanas 13
I 0 Y- V- TS 13
BWHEIERR Mechanical SPeCIfiCatioN.........cccccevieiiciiiiriirsieses e sae s s e s sae s e s s e s se s s e snesaessnesasssnssnennns 13
ANIRFRAFRUHEEE Input terminal names and FUNCLIONS ......cccccevivceieircecrin e sanens 14
EXHERATERE  Absolute Maximum RatiNg .......cccoeeeeereiricriircrscrcrcreeses s s e sessesesaesaesasssssassesseeessesssssssassanas 17
BERHIEME  Electrical CRAaracteriStiCS ......c.cuuveeirererierersesessesss s e sessinn s s sns e e e ss s sassessesssasssssesssssnssnnns 18
iz i i 0 o1 TTo= Y[R oY= wd 1 o= 1o o T 35
BEFEIY BT Pin ASSIGNMENt ....ceececececeeeeteeecrcceessese e e e st et st s s e ssase st e e e s assse e e s s sssssse e s s sssnsssseasasasns 37
FRREBL  DiSPlay QUANILIES ....ceceeeecrcrcrerereeseeseese e s e s s ssessesasseeseesessessdaae s e san e e aesaesan s nen e s e sanssnsanssnsnnnsnn 38
ST IFEIBEB]  EXLErNal CAPACILOIS ....vcvcueueucscscacaeeitsssestsaesssssesssssssssssssesesssessssstssssssssssssssssssssssssesssssssssssssssens 39
20 B A T T T SRS 40
R O P oL T Ve 10T I o) PP 41
EEMRAEREHE Reliability Test CONAItIONS ........ccccoeeeeeeciieececr et res s e s e eaesaesaesaese s e s e s e saessesannnnas 43
ED2—)LIEE  Outline diMENSION.......c.ccereriie it se s ses st se s sesas et sesas e sa s e e e s an e nnas 45

©Copyright 2019 SHARP All rights reserved




SHARP SPEC  No. MODEL  No. PAGE
LCP-2619056 LS044Q7DHO1 13
1. = FA%iB Applicable Memory liquid crystal display
CGUaAVEEINS U ORAZERAWVMBE AR D ATV RETAATLATT,
ARRIER14-1IRLTOET,
This TFT-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. BEZE Overview
- WESBARE/ ORI
- BEEYAR448  fRIEE320 x 240EFR QVGA
- VYT T —REBICLHRAHIE
- EEDSAUEEHARE
« NRILABIZT—EEBAD1E VR AE)—Z AR
- B/ VOBRMERWER-BE -0V IMIED A —ILTEE
- BIEHEBEATFT/ARIL
- RIFEARITAGH R
- FPCIZ&kBE#E
- Reflective active-matrix with slightly transmissive panel of white and black.
* 4.4” screen has 320 x 240 resolusion.QVGA (76800 pixels stripe array)
+ 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 8-1)
3. BB Mechanical Specification
Table 3-1 ##AI{E#%FK Module mechanical specification
Item Specification unit
BEEHA4X Screen size 4.4” inch
AR RI)T7  Active Area 89.6(H) x 67.2(V) mm
SELIRRITYT  Viewing Area’¥1 90.8(H) x 68.4(V) mm
Ry b ERK Dot configuration 320(H) x 240(V) Dot
FykEvF Dot pitch 0.280 (H) x 0.280(V) mm
ETEN T Pixel Array EA
Square
RRE—F Display mode J—x)—71KTA+
Normally White
CASIER B Outline Dimension | 94.8(W) x 75.2(H) x 1.64(D) mm
B Mass 29.0(MAX) g
FEEE Surface Hardness 3H LLE(#ER) SNEEE
at least 3H (initial) Pencil hardness
I Surface treatment AG(Anti Glare)

[Note] E¥#ZSME TEOAEFIR14-12S5HR

Detail dimension and tolerance are shown in Figure.14-1

X1 ARRFTV7 ETEASMUIC06mmIBDRLUERTIIT (BEE) NRIToNTLVD,

There are the dummy area which is white pattern as 0.6mm width around Active area.
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4, ANmFRFHRUEEE Input terminal names and functions

Table4-1 ifFE¥# Pin description

Terminal Symbol 1.0 Configurations |Function Remark
av9{E8
1 SCLK | INPUT | Nopun | Z°¥7B%
Serial clock signal
1 =__ =0
2 SI INPUT | Nopun | 2 7NM7T—2ANES
Serial data input signal
FyTwLIMES
3 SCS INPUT NoPull Chip select signal ( Active of Hi)
54 ERCOMR ER{E 5 (FETZIR)
4 EXTCOMIN| INPUT NoPull External COM inversion signal input [Note 4-2]
( Square wave)
&< ON/OFFIEH
5 DISP INPUT NoPull Display ON/OFF signal [Note 4-1)
T7FragER
6 VDDA POWER Power supply (Analog)
TORIER
DD POWE —
7 v OWER Power supply (Digital)
OM I 4 \E ‘J.IJJ
8 EXTMODE | INPUT NoPull GRURIRIRO . e . [Note 4-2]
Control mode of COM inversion is select terminal
9 VSS GND — GND (Digital)
10 VSSA GND f GND (Analog)
¥ NoPull : TULTYT TIWFILELLTHIN
Neither Pulled up nor Pulled down.
[Note 4-1] RBRTDHDON/OFFZITNES , CORF, AEYAD T —RIFRFENET,
“H"DEFAE)HT—EDRTETL. ‘Lo DIFAERIVAT —RZRBELFFELERBRRELGYET,
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 display and
data in the memory will be saved.
[Note 4-2] &R LYEXTCOMINIESZ AN T S35 E . EXTMODEZ“HI"[CLTTELY,

EXTMODE=“Hi" M, EXTCOMINAE#NIZ%YET , (EXTMODEZVDD~EHE)
EXTMODE=“Lo” DB, VT ILATDIZT NEZHEYET , (EXTMODEZEVSSE#EHE)

When EXTMODE is “Hi”, EXTCOMIN signal is enable.

When EXTMODE is “Lo” ,serial input flag is enable.

“Hi”mode ; connect the EXTMODE to VDD,

“Lo” mode ; connectthe EXTMODE and EXTCOMIN to VSS.
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4-1) ANESIKE Input Signal States
Table4d-2 AAESHKE Input Signal States
T—HEH
Pi R P IAES & &
m Symbol 0 | Voltage (Update & Hold 7 ;
No Boot Standby note
mode)
Lo EXTMODE=Hi
1 SCLK Input 0/3V Lo Hi/ Lo
Hi/Lo EXTMODE=Lo %1
Lo EXTMODE=Hi
2 SI Input 0/3V Lo Hi/ Lo
Hi/Lo EXTMODE=Lo %1
Lo EXTMODE=Hi
3 SCS Input 0/3V Lo Hi
Hi/Lo EXTMODE=Lo *1
Hi/ Lo Hi/ Lo EXTMODE=Hi %2
4 EXTCOMIN Input 0/3V Lo
Lo Lo EXTMODE=Lo
5 DISP Input 0/3V Lo Hi/(Lo) Hi/(Lo) *3
8 EXTMODE Input 0/5V Hi/Lo — — ¥4

XHEFEEH  Common condition
1) EEEFEEE DtyplED LS Each Voltage values show typical voltage.
2) &3 Booting . BREBEARRUVEREAZ. ES AN
: When just input Power supplay Between PowerON and Input Signal.
3) ¥—4E# Data Update & Hold mode
D RIRT—HDESMZZER TRUERITEH)
: Updates data in pixcel memory. (1Line and Multiple Lines update )
4) RBUINAKRE  Standby | T—AEHFELTRTHER
: Maintains memory internal data and maintain current display
5) T—REZEELEWNEEIE, )T ILESB(SCS / SI/ SCLK)IE 'Lo"ET B,
T—AEZELGENEEIT, SCSImFEHI“REEICLALTTELY,
Keep “Lo” Serial Signal (SCS/ SI/SCLK ) without communicating..
Not to make a SCS terminal “Hi” when it does not communicate.

1 : VCOM#FHZE) T ILEEIZTITO> A, AL ESDREENAVLETT,

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

%2 RRLTULSEARE L. B A F1 (Clock pulse) WMAETY ,
Input (Clock pulse) is always needed during displaying.

X3 . RTEEEHTEELET Do
When displaying it, it's drived “Hi” fixing.

%4 : [EERAIZVDD/GND(VSS)DELLMTIEHLTOEREHRELET . BIRBRAZRDERILELT S,
Recommend to connect VDD or GND(VSS)
Not change after starting power supply and during ON.

here.
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4-2) #EEK Recommended Circuit

< EXTMODE=“Lo” >
COM Signal Serial Flag Input

—_

SCLK

SI

SCS

EXTCOMIN

DISP

VDDA

VDD

EXTMODE

© ([0 (N | bW N

VSS

k:

o

VSSA

< EXTMODE=“Hi" >
External COM Signal Input

—_

SCLK

SI

SCS

EXTCOMIN

DISP

VDDA

VDD

EXTMODE

© |0 (N[ bW DN

Rillll

VSS

—_
o

VSSA

Figure 4-1 Recommended circuit
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5. xR KEFR Absolute Maximum Rating
Table5-1 #EXERKXER Absolute Maximum Rating ( GND=0V )
Ttem Symbol MIN. MAX. Unit Remark
RREE Analog VDDA 0.3 +5.8 %
Power supply
voltage Logic VDD -0.3 +5.8 \% [Note 5-1]
ESBE
ANESBIEH) VHI VDD v [Note 5-2]
Input signal voltage(Hi)
)\73.15'5'%13:&0) VLI 0.3 v
Input signal voltage(Lo)
8 [F
R Tstg -30 80 C [Note 5-3,4]
Strage Temperature
EMERE (N\RIILREEE)
Operation Temperature Topr -20 70 C [Note 5-4,5]
(at panel surface)

[Note 5-1] EXTMODEIZ+,5E
Applies to EXTMODE.
[Note 5-2] SCLK,SI,SCS,DISP,EXTCOMINIZ#E A,

Applies to SCLK, SI, SCS, DISP, EXTCOMIN.
[Note 5-3] ELa—ILOWLHESEAICBEAL THAREREBALGOKIITLTTELY,

Do not exceed this temperature in any parts of module.

[Note 5-4] iREIL95% GRE40E) FTELTTFE,, FLHERITITEZLTTEL,
RABIREEICCUTICL, EJEIEHLTTSL,
BELEEES. EXM) IR RELAEHFREBRLGWVGELHYET,
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 electrical leak and may cause the module to not meet this specification.

[Note 5-5] BNEREIBIEDHER

Ta=+25°CICTHIEZITLVET .

Operating temperature is the temperature that guarantees only for the operation.

AETRRETHY. AVISAM WERE - ZOMDORTAAMICBELTIE

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

6-1) TFT& &/ \RJLERBIER TFT LCD panel drive

Table6-1 HEEERH)ZF Recommended operating Condition

VSS(GND)=0V, Ta=+25°C

Ttem Symbol Min. Typ. Max. Unit Remark
BREE Analog VDDA +4.8 +5.0 +5.5 \Y
Power supply .
Logic VDD +4.8 +5.0 +5.5 \% [Note 6-1-1]
Voltage
ANESERE Hi VIH +2.7 +3.0 *VDD \'4
. [Note 6-1-2]
Input signal voltage Lo VIL VSS VSS VSS+0.15 \

[Note 6-1-1] EXTMODE="Hi" =%, .,
Applies to EXTMODE="“H1"

[Note 6-1-2] SCLK,SI,SCS,DISP,EXTCOMINIZ5#E .

[Note 6-1-3] VDD=VDDA
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6-2) B|iRL—4 > X Power supply sequence
EXTMODE ((
(HiorLo) / g)_
') same time 0o m T
VDD | (C
VDDA |/I D
| T2
| 3
|20k S T AN
SCS H—|— g()J—|_[ \
X 2 | ’II \‘
solk TR 1 O 1 i S
I [ ! \
SI 0x20 A 0x00 ! I \ (& \ " \
P e R ~ )) ! '
: | 100pssTA | \ « .' ':
DISP ! D i ! 7 ! :
l Vst xal | I !
' 100psST3 e—le—> 100pssT4 | ' '
( EXTMODE=Hi ) i I |'| E I i '
EXTCOMIN S PR G 7 I—(S '.I '
( EXTMODE=Lo ) I / I GND H
™/ ' i
) . ON (Normal Operation ) \ ,”
Operating state OFF Power-on Sequence \ S \ \g /,
X3:
e ™\ HAE (VT VT —23%615) LISME, 43 Lo  IZRREL T
DISP P&,
| One besides controal Signal
EXTCOMIN 1 I (DISP,EXTMODE,EXTCOMIN), Make all terminals
I "Lo" while it does not ommunicate.
100pus min |
scs T [
T1
[=Egy i N N . \‘354% I ié v,
¥1: EXTCOMINADISP=LoTA HEhB5HE, BIRBTZIELCE % Signali& (3 %.ﬁ’ﬁé”]“(U !
The case that EXTCOMIN is input DISP=Lo. Please start the Signal transmission after a power
- / supply was stable.
I
DISP
EXTCOMIN I [ TA:
; A= X TARGE T HIIDISPAHICL TLE &Y,
100ps (T4) min € Please set DISP to Hight Level after the completion
sCSs | L L of initialization.
%1: DISPEEXTCOMINASRIRFI TG EAHIHS. (HEEE)
\_ The case that DISP and EXTCOMIN start at the same time )

Figure 6-1 Power supply sequence
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KL, ZAIUT Fr—h ACHISV T ISR
Refer to timing chart and AC timing characteristics for detail
X1 TALTIIEHTHA
({BL. DISP="Lo” MEIZEXTCOMINZ AN THTCOMM B RERIFEEEFH Ao )
F71-. DISPEEXTCOMINZ RIBFICILE EIFT-15E& . SCSMIIL EITETIOO0 sLL L DEFEZZEFTTELY,
(200 15 T1E<THHE])
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 100us or more before SCS
starts up

(It may be less than 200ps).
X2 BRATIREDNHILT HEDREE
SCS=EHRMAEVEIITICT BHEITIELI-BEE T 2EEIIT ISV ER or BEEKICEERAH)
SI=M2A£9UTI3)="H" XIE BERAH
SCLK: BEEE
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

[ON Sequence]

(1)VDD,VDDAXL L ITHRE(ICIZ&B)
VDD and VDDA rise time (depends on IC)
(2) BIRAEVRNEDEELLET,

T2: 1EUAEM2(£9VTI59)eFE>THHLT 50 BEEEEBEAAZLTTEL,
Pixel memory initialization
T2: 1 time or more Initialize with M2 (all clear flag) or write all screen white.
(3) TCOMAZyF#EAL fZBREFMA T3: 100uskl Lt
DISPIESZFE > THHAILL TLI\HCOMBARD Ty F R D FHAL Z AR IR T 5 1= D HAR
Release time for initialization of TCOM latch
T3: 100us or more
Time required to release COM related latch circuit initialization which is initializing using DISP signals
(4) TCOMAB 4N EA{L AR T4: 100usiA L
EXTCOMIN®D A AIZIEL TTCOMMDEEE ¥ 1L 3 B #AM
TCOM polarity initialization time  T4: 100us or more
Time required initializing TCOM polarity accordingly to EXTCOMIN input

[Normal Operation]

BEEEOHAM
Duration of normal driving
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EXTMODE /L
(HiorLo) I
____________________________ | —
|
VDD (« :
VDDA
))
AN
7 Z1dk |
T5 | |
ol I TS
N S e 4
scs (( I
)) >‘<2 : |
<« R 5 |
S S 1111111 i EEEELITAY (« AT
)) I
I I
S f ) ( )\ (( {ox20 Y oxo0 ) | [
)) T T
I I
« el 100us =T6
DISP )) o
(EXTMODE=Hi ) I I I ( | !
EXTCOMIN ) i
(EXTMODE=Lo ) (( | GND
)) I
|
L |
Operating state S\ ON (N?%n;%;f;a’atlon) Power-off Sequence OFF

TS : Off control
ETOHREESZE Lo"[CLI=1&. TOD KM ZIBRICEIRZOFFLTZELY,
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]

GERAEJAZDNHIELEST., T5 (2) LR

Pixel memory initialization T5: Same (2)
(6) VA,VB,VCOM® #) HA 1L B E T6: 100uskl Lt

VA,VB,VCOM initialization time  T6: 100us or more
(7) VDD,VDDAXL T (FBFfE (ICIZ &%)
VDD and VDDA falling time (Depends on IC)

[Note] EEJRON/OFFHFM;TEZEIE Precaustions at the time of power on and power off
¥1) EJRONEFIL. VDDEVDDAAEEF, F=(EVDDESITIH EIFTTELY,
When power on , VDD and VDDA are same time or VDD should be faster than the VDDA.
%2) EIROFFEFIL, VDDEVDDAARE. FI=IXVDDZEEIZIL B TIFTTFELY,
When power off, VDD and VDDA are same time or VDDA should be faster than the VDD.
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6-3) AAEBDERE Input signal characteristics

VDDA=+5.0V, VDD=45.0V
GND=0V, Ta=25°C

Table6-3-1 EHA4H Recommend Operating Conditions and DC Characteristics

Item Symbol Min Typ Max Unit Remark
When EXTMODE=Lo
1 20 Hz
TL—LERH £30S [Note 6-3-1]
Frame frequency When EXTMODE=Hi
20 Hz
[Note 6-3-1])
Ay RiRE
IRy IRER fSCLK 1 2 MHz.
Clock frequency
= E
EEAH £V 50 1000 ms
Vertical Interval
COMPE K%k
COM frequency fCOM 0.5 10 Hz

[Note 6-3-1]1 TL— LB K IER TAGICHBEDZOEE CTHEMER TS0,
Please use a frame frequency in the range where there are no problems with the display quality.

Table 6-3-2 AC#51% Input Signal timing Parameters VDDA=+5.0V, VDD=+5.0V, GND=0V, Ta=25°C
Ttem Symbol Min Typ Max Unit Remark
SCS Rise time trSCS 50 ns
Fall Time tfSCS 50 ns
) ) 180 us Data update mode
High duration twhSCS
12 us Hold mode
Low duration twlSCS 1 s
Set up time tsSCS 3 us
Hold time thSCS 1 s
ST Rise time trSI 50 ns
Fall time tfST 50 ns
Set up time tsSI 120 ns
Hold time thSI 190 ns
SCLK Rise time trSCLK 50 ns
Fall time tfSCLK 50 ns
High duration twhSCLK 200 450 ns
Low duration twlSCLK 200 450 ns
EXTCOMIN Frequency fEXTCOMIN 1 20 Hz [Note 6-3-2]
[Note 6-3-3]
Rise time trEXTCOMIN 50 ns
Fall time tfEXTCOMIN 50 ns
High duration twhEXTCOMIN 1 s
DISP Rise time trDISP 50 ns
Fall time tfDISP 50 ns
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[Note 6-3-2] EXTCOMIND AR # T TL—LRIREBEUTICLTTRSELY,
Please make the EXTCOMIN frequency less than the frame rate frequency.
scs Foo = = I = I [I [}
. 1 | H | HO N R (A V|

Figure 6-3-1  EXTCOMIN Signal 1

[Note 6-3-3]FKRRT —2&{RFTHIGRICFI LERITEREINFERE A,
(T—R%E{RHT D5 E(ESCSE “Lo”ITLTTELY)
When the display is maintained after writing of the displayed data, is not applied.
(Please keep SCS to “Lo” when you maintain current display after writing of the display data.)

SCS_,

EXTCOMN 1 1 1 1 | 1 1 1 1 \> 1

Figure 6-3-2  EXTCOMIN Signal 2
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6-4) ACHASUJH1ER Signal Timing
|: twh SCS =|: twl SCS -'L
| | |
L | |
SCS I( I,I tr SCS (( : :
| |
90% 90%—
% | V) )) w
10% | tssSCS A 10%
(S -«  scs L_J
Lt sl s, )
l > /7 > ' o
| | | | | tf SCS
| A 0% 90% I 0% - | p | 90% |
SI 10% : I 10% 10% I 10% 10% ! -I 10%
| /
|
| tsS! s ,'
|
SCLK 10% - : :
[ [
> >
tr SCLK tf SCLK
| tWhEXTCOMIN CEXTCOMIN .
|<—>| € ;I
| || I
0% - 0% I | I 0% 7 %0%
EXTCOMIN 1% 7 | Y 0% L v DISP s | 1 o
I (.
S e o e e
tr EXTCOMIN tf EXTCOMIN tr DISP { DISP
fSCLK I rscs
S mm— < >
I I | I
| | | |
50%- 50% 50%- 50%
SCLK [ [ SCS [ |
COM signal serial input (EXTMODE="“Lo")
| tv |
et i
' [ ' /|l
SCS
SI
SCLK
¢ SCS,SI,SCLK, DISP, EXTCOMIN: 3V input voltage
Figure 6—-4-1 Signal Timing
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6-5) ;HEEH Power consumption

Table6-4 ;HETEH Power Consumption
Operating
Mode

Ta=25°C,SCS SCLK,SI,DISP,EXTCOMIN=+3V ,VDD=+5V,VDDA=+5V
Power consumption Min

Typ Max unit Remark

i . R—IVRE—R (T2 EHEL HRAFSATER)
BITE K1 .
Condition 1 Hold mode(no display data update) -
ondition
Display pattern : Vertical stripe display
T—AEHE—F (IHzEH MRS TERR)
Dat dat dewith displ date 1H
ata update modewith display update 1Hz ) 600 1200 | uW | [Note 6-5-2]
(1fram/sec)
Display pattern : Vertical stripe display
[Note 6-5-1] 1) BEHGEEAA#KIZISCLK=Lo, SCS=Lo, SI=Lo|
After writed Black data. set to [SCLK=Lo , SCS=Lo , SI=Lo
2) 1)DIKEETHAIE It measures during 1).

[Note 6-5-2] fSCS=1.0Hz (EZAHABFEFRLVTSCS=Lotd 5, Except in the time of writing, it is set to SCS=Lo .)

100 500 pW | [Note 6-5-1]

BITE&H2
Condition 2

HFEEHE Common condition

VDD=5.0V, VDDA=5.0V, fCLK=1.0MHz, EXTMODE=VDD, EXTCOMIN=1Hz

( Common Note )
COEFEEREDETHY. COMEIMEREDPeak B TIEHYE L AN T, BIRICRMZEFT-ETTILY,
VDD+VDDARIZaAVTUoH DEHEHEBHLET .
(VDD,VDDARIZR#MDIBE . FNEFNIZOAVTUOHDEHEZHERLET,)

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.)

*LCRER: RBIIBERENIBETT,
(LCRECRIREA 1 Hz D15 & . COMBE K #413:0.5Hz)
*LC inversion : LC material is needed alternative polarity driving.

(LC inversion frequency 1Hz is COM frequency 0.5Hz)
as shown Figure 6-5-1

- fCOM >
Hi [
COM inversion frequency | Lo
LC inversion frequency :
1HZ(1S> »
Fiqure 6-5-1

COM inversion frequency
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6-6) AHEBDALIV S F¥—b Input Signal Timing Chart
6-6-1 T—AFFHE—FUEE®D117) Data update mode (1 line)

FEED1TOT—2EEHLFET(MO="Hi", M2="Lo")
Updates data of only one specified line. (M0=“Hi’, M2=*“Lo")

SCS

|
|
|
|
SI H' ' Y ot |
[ [ [ I
|
|
|
|

| |

- - - -
I

SCLK

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

( 3ck+5ckDMY ) (8clk) (:320clk ) (16¢k )

Figure 6—6—1 Data update mode by 1line
MO: Mode flag.
T—AEHE—FAEIAT—2EH):MO = “Hi”
R—ILRE—FOAEYRT—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"ZH 1 M1="Lo” DFf. VCOM="Lo"Z H 71
EXTMODE="Hi" DE5I&, “Hi” or “Lo”" EBLBTHHE
When “H1”, outputs VCOM="Hi”, and when “Lo”, outputs VCOM="“Lo”.
When EXTMODE=“Hi", it can be “Hi” or “Lo”.

M2: All clear flag.
6-6-4) V) TE—RESBLTIIESLY,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA:
HI—T—8:“H" or “Lo” EBLTHHA (“Lo" %)

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

DO - D319
BT —4, “L"=BRKR, ‘H=AKRTRIHYES,
Image data. “L”=Black display. “H”= White display

% Data write period
COHBTIET =2 ZNR\RILHRUNLFT) R4 /\)D1stT Y FIZEZFRAATLET,

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

% Data transfer period
195y FICEZTRAAET -2 ZEHRNA T ERICEEEAA)LTVWET,

Data written in 1st latch is being transferred (written) to pixel internal memory circuit.
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KT —bSAVTRULARAEEIL, 6-DAAETLEERKRTESRIIZE,
For gate line address setting, refer to 6-7) Input Signal and Display.
MM IL—LREETSY [XEXTMODE="Lo” DB IZHHITHYET,
M1: Frame inversion flag is enabled when EXTMODE=“Lo”.
XSCSM“Lo”[THF o= R TMOM2[Z VT ENET
When SCS becomes “Lo”, MO and M2 are cleared.

6-6-2 T—AEHE—FUEEDHEEIT) Data Update Mode (Multiple Lines)

EEOEBITOT—2EEHLET (MO="Hi" . M2="Lo")
Updates arbitrary multiple lines data. (MO0=“Hi", M2=%L0")

SCS | |
[
|

St vofw e oo eaffrefsfrenfnfeof o || foofefef, omean

I I | I
|

SOLK | |

I I i

[
g -l »:4 P>
| I |
| Mode selection period |  Gateline address period : Datawriting period ! Data transfer period
: ( 3ck+5ckDMY ) ' (8clk) (320clk) : (8clk [DMY] + 8clk [Address] = 16clk )

/
Gate 1st Line Gate (n-1)th Line \s

I /
|
D317 | D318 | D319 DMY (don’t care)

I
>:< > »:
| Data writing period ! Datatransfer period | Data writing period | :
| D f
! (320clk ) :( 8clk [DMY] + 8clk [Address] = 16¢clk ) | (320clk) ;e "(a?g o )pe"Od
I I
$\ Gate (n-1)th Line Gate (n)th Line

Figure 6—6—-2 Data update mode by Multiple Lines

MO: Mode flag.
T—REHE—FOAEIRAT—FEH):MO = “Hi"
R—ILFE—RGAEYRT—2RE) MO = “Lo”
Set for “Hi”: Data update mode (Memory internal data update)
Set for “Lo”: Hold mode (maintain memory internal data).
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M1: Frame inversion flag.
M1=“Hi"DFF. VCOM=“Hi"Z#H 1 MI1=“Lo” D, VCOM="“Lo” & H 51
EXTMODE=“Hi" M EI&. “Hi” or “Lo” EBLBHTHTA]
When “Hi”, outputs VCOM=“H1i", and when “Lo”, outputs VCOM="Lo”.
When EXTMODE=“H1", it can be “Hi” or “Lo”.

M2: All clear flag.
6-6-HEHTE—FESHBL T,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA:
HI—T—%:“Hi" or “Lo” EBLTHE (“Lo"%HEE)

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

DO - D319 :
ERT—4%, ‘L"=BKR. ‘H=BRERITGYET,
Image data. “L’=Black display. “H’= White display

2 Data write period
COERETIET =2 Z/XRILHNLFT ) FSA4 /D 1stT v FICEZFRAATUVET,

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

2 Data transfer period
BlZIE, GL25 4 Y EDT— 2 EmEHEITGL2S /4 VEDT7 FLRAES v FT 5 LIS
GLISA VEDT—2Z1stT vy FMLERA A T EBEICERE(EAA)LTVET,
For example, during GL.2nd 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.

XIT—rSAOTRLREEF. 6-NANESLEERRTES RIS,

For gate line address setting, refer to 6-7) Input Signal and Display.
¥ TRLEHRLTANTTEL,

Input data continuously.
MM IL—LREETSY IXEXTMODE="Lo” DBIZHHITHYET,

M1: Frame inversion flag is enabled when EXTMODE="Lo”.
XSCSA“Lo”[CHgo=Fr R TMOM2[E VU T ENET

When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-3 7Ki—JLFE—F Hold Mode

RET—2ZFRF REDRTEMEF) LET(M0="Lo". M2="L0o")

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

SCS I
|
|
|
SI Dunmmy Data (don’ t care)
\ I\ _______
I |
|
SCLK |
~i
I [
Mode selection! Data transfer period
period I ( More than 13clk )
(3ck)
Figure 6-6-3 HOLD mode
MO: Mode flag.

T—AEHE—FAEYRAT—FEH) MO0 = “H”
RNE—FOCEYRT—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” D, VCOM=“Hi"Z#H 1 MI1="“Lo” DHF, VCOM="“Lo" % HH 71
EXTMODE="“Hi" ME;I&. “Hi” or “Lo”EBLBTEHH]
When “H1”, outputs VCOM="“Hi", and when “Lo”, outputs VCOM="Lo”.
When EXTMODE="H1", it can be “Hi” or “Lo”.

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

DUMMY DATA:
HI—T—5:“Hi" or “Lo” EBLLTHHA (“Lo"ZH )

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

MM IL—LREETSY [FEXTMODE="Lo" DEHZAMIHYET,
M1: Frame inversion flag is enabled when EXTMODE="Lo”.
KSCSH“Lo”[ZHE o =B i TMOM2[F VU7 ENEY
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-4 £49!)7E—F All Clear Mode
AET—2%0)7LEERAALEFT(MO="Lo”, M2="H{")

Clears memory internal data and writes white. (M0=“Lo”, M2=“H1")

SCS I
I
I
I
SI Dummy Data (don’ t care)
[ I\ _______
I |
I
SCLK |
e
I [
Mode selection]  Data transfer period
period I ( More than 13clk )
(3ck)
Figure 6—6—4 All Clear mode
MO: Mode flag.
MO="Lo” [ZEREL T T &Ly,
Set it “Lo”.

M1: Frame inversion flag.
M1="Hi" DB, VCOM="H"&H 1 M1="Lo” DB, VCOM="Lo" & H 1
EXTMODE="Hi" MEIL, “Hi" or “Lo"EHLBTEHH
When “Hi”, outputs VCOM="H1", and when “Lo”, outputs VCOM="Lo”.
When EXTMODE=“Hi", it can be “Hi” or “Lo”.

M2: All clear flag.
M2="Hi"[ZE&EL TTF LY,
Set it “Hi”

DUMMY DATA:
HI—T—%:“H" or “Lo” EBLLTHE (“Lo"%HEEE)

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

MM IL—LREETSY [XEXTMODE="Lo” DB IZHHIZHYET,
M1: Frame inversion flag is enabled when EXTMODE="Lo”.
XSCSM“Lo”[THF o= R TMOM2[E VI T ENET
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-5 COM&X &5 COM Inversion

COM{EZT 7 ILAFEXTMODE="Lo” )4 ER{EB A JI(EXTMODE=“Hi")D2f&$EHYE T,

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

(EXTMODE=“H1").

EXTMODE="“Lo”

- ! L

(K

Ly

I € ) € O W N € 0 € 8 W W 7 070 0 B W
n | /

COM L I Y ol
(Internal Signal) 35 X 55 X

X2 %2 '

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" %t 71
If M1 is “Hi” then VCOM="Hi" is output. If M1 is “Lo” then VCOM="Lo” is output.

¥1: COM RERIE M1 37 [SRIGLI-BIEICOIVEDYET,
COM inversion has been changed by M1 flag statement.

¥2: TIRBEDQHMETAFRIBEDO R T ATEELRYRZEELTTEL,

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 )

@ . the EXTCOMIN input during height period of the SCS signal.

sCs
- e -
|- |
EXTCOMIN |—| (( |—| (( |—|
) )
com y X v X v ¥ v X1

(Internal Signal)

>
-

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

¥1 D SCSUBTAYIVIODEA I VT TONREEEITLET .

%2 : EXTCOMIND BHAIFHE S =T —FITL TLEEL,

%2 : The period of EXTCOMIN should be constant.

(SCSAHigh#AfEl R IZEXTCOMINE 2 B EA A LGELT T ELY, )

3% 1:COM inversion has been set by the falling edge of SCS signal (*not* toggle EXTCOMIN more than once while SCS is high)

@ : the EXTCOMIN input during low period of the SCS signal.

SCS 4|_|_<)<
)

EXTCOMIN

A

x4 ]

(

COM

1|

X3

X3

Py

)

(Internal Signal)

>N

Figure 6-6-7 COM Inversion (EXTMODE=Hi)2

.

X4:EXTCOMIND BHAIFHE S = IF—FITL TSN,

%4 : The period of EXTCOMIN should be constant.

%3 :EXTCPOMINIZ 5 LAY Ty ODH 4 = 05 TOMMREEZEITUVET,

2% 3:COM inversion has been set by the rising edges of EXTCOMIN signal.
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S

BELEERR. S—FPFLAKSE Input Signal and Display, Gate address(Line) Setting

6-7) ANf

GL: Gate address line

E Gate line address

a.

Table6-5 ' —r5A42 7KL R

N
Q
<
©
m00000000000000000000000000000001111111111111111111111111111111111111111111111111
0
m11111111111111111111111111111110000000000000000000000000000000011111111111111111
<
m00000000000000011111111111111110000000000000000111111111111111100000000000000001
®
m00000001111111100000000111111110000000011111111000000001111111100000000111111110
N
m00011110000111100001111000011110000111100001111000011110000111100001111000011110
-
m01100110011001100110011001100110011001100110011001100110011001100110011001100110
o
%10101010101010101010101010101010101010101010101010101010101010101010101010101010
[N [O]OINO[D|O |~ [N[OF|O[OIN O[O0~ [N|OF[O[OIN[O(D|Of=(N|DF|O[OINO[D|Of=|N|AF[D]OIN O[O~ |N|OT(O[OINO|D|O |N[O|F|D]|OINO|D|O[=|N|OT(D|OIN[O|D]|O
G6666666667777777777888888888899999999990O000000001111111111222222222233333333334
el T T T T T T T T T T T T T T e s T T e T T o e NN NN NN NN OO NN NN OO NN NN NN NN NN NfN]NJN[N [N NN NN
N
m00000000000000000000000000000000000000000000000111111111111111111111111111111111
©
m111111111111111111111111111111111111111111111110000000000000OOOOOOOOOOOOOOOOOOOO
0
m00000000000000011111111111111111111111111111111000000000000000000000000000000001
<
m11111111111111100000000000000001111111111111111000000000000000011111111111111110
3
m00000001111111100000000111111110000000011111111000000001111111100000000111111110
N
m00011110000111100001111000011110000111100001111000011110000111100001111000011110
-
%01100110011001100110011001100110011001100110011001100110011001100110011001100110
o
%10101010101010101010101010101010101010101010101010101010101010101010101010101010
Ol |N[OL|V|OIN DO |N|OFD|OINO|D|O |NOF|OIOINIOIDO|=|NIOF|D]OINO|ROf~ [N|DF|O[OIN|O[D|O|=|N[DF|V|OIN[O|O[O
@. SRS BISISISI2ISISINIRNSISISISIZISele|ofe|olole[olo|o| = =|=|=|=|=|= (=== |~ [a ||l afafd|d| @ ofofo|o|ololofo|o| i< ¢ 3| [ [F]F]|0]|0|0[0|v|v]|v[w[/v|0]|0
i R Rl Rl Bl B Bl Bl Bl Al Rl Rl Rl Rl Rl Bl Rl Bl Rl B R Bl R Rl Bl R Bl Rl Rl Bl Bl Bl Ral Rl Rl Rl Rl Rl Bl Rl Al Sd Rl Rl Kl Al Rl Rl Rl Rl Bl Kl Bl Bl Bl Bl B B Bl Bl B
N
m00000000000000000000OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
©
mOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO00011111111111111111
i}
m00000000000000000000000000000001111111111111111111111111111111100000000000000000
<
m00000000000000011111111111111110000000000000000111111111111111100000000000000001
®
N
m00011110000111100001111000011110000111100001111000011110000111100001111000011110
m01100110011001100110011001100110011001100110011001100110011001100110011001100110
o
m10101010101010101010101010101010101010101010101010101010101010101010101010101010
L12345678901234567890123456789012345678901234567890123456789012345678901234567890
0] T T T T T T NN NN NN N[ N[N N[OOI [T O[O O[O [O|O|O[(O[OV|V]|OO[O[O]O|O[O[O|O[O|IN|INININININININININ[O
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Px*: Pixels position

L*:Gate address line

<T—ADEEFEFRAME Data position in display[H,V] >

P1,L240

Figure

P319,L240

6-7 Data position

P320,L1

P320,L239

P320,L240
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7. AT Optical specification
Table 7-1  FZHIFFM Optical specification VDD=VDDA=5V,Ta=25°C
Item Symbol Min. Typ. Max. unit Remark
HASHE 021 40 60 - °(degree)
S Horizontal
Viewing 0 929 40 60 ) °(degree)
Angle ( ) [Note 7-1]
011 40 60 - °(degree
Range Vertical
CRz22 612 40 60 . °(degree)
Note 7-2
OV SRR Contrast ratio CR - 18 [Note 7-2]
[Note 7-3]
REtE Reflectivity ratio R - 18 - % [Note 7-3]
BEiBFE Transmissivity ratio T - 0.25 ; %
TERR Rise vr : 10 20 ms [Note 7-3]
Response [Note 7-4]
Time Fall td - 20 40 ms ote
NRIEEE X - 0.307 - [Note 7-3]
Panel White
Chromaticity y - 0.330

[Note 7-1] fREFADEFE Defintion of Viewing Angle

Normal line Normal line

A§11 A 012

6 o'clock direction 6 o'clock direction

Figure 7-1 Defintion of Viewing Angle
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[Note 7-2] OV FSRAFLEDFEZE Defintion of Contrast Ratio
AVMSAMEELUTOLICEERT S
The contrast ratio is defined as the following.
Reflection intensity in white displa
Contrast ratio(CR) = Y rey
Reflection intensity in black display
[Note 7-3] 45 DBITEHESS Optical characteristics measurement equipment.
VNS ARME, RETE, ARIILREEEDAIEIEET-20EREDRIE IEBT-3DBIEHZERALT,
BEEHDIWNEIINERIFGREBICTRELET,
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
JAIE2E Measurement equipment JAIEES Measurement equipment
(CM-2002) (LCD-5200)
Normal line
8° Normal line
Sensor
Light Source Sensor
O I Light Source
Integrating
sphere (»
-30°
LCD panel
LCD panel /
Display center Display center
Figure 7-2 Contrast ratio, Reflection ratio, Figure 7-3 Response time

Panel chromaticity
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[Note 7-4] iEZRE(REFENDZEIL) Respons time (Change in reflection ratio)
BRUOBRELLGDHESTEANL. TOROZAFLE NORREILIZTERELEY,
It’s difined by the time change of optical receiver output when signal is input to display
white or black

White — Black

100% 7
90%

Optical receiver output
(Incremental )

3%

Tr Time , Td

Figure 7-4 Respons time

8. IHFE|Y LT Pin Assignment

8-1) InFE|YH T Pin Assignment
MO T EDFEMIEE14-11TRLET .

The outline dimensions are shown in Figure 14-1

=
o

Symbol

SCLK

SI

SCS

EXTCOMIN

DISP

VDDA

VDD

EXTMODE

© 0N |~ (W N =

W DD

VSS

Display surface Rear surface

—_
o

VSSA

Figure 8—1 Module outline
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Table 8-1  #t#EO1r94 Recommended Connector
Product manufacturer | Series Part number Contact
Panasonic Y5B AYF531035 L T#5 Bottom and Upper
HRS FH34SRJ FH34SRJ-10S8-0.5SH | £ETF# s Bottom and Upper

8-2) FPC #TYBHIT4ME FPC Bend Specification

FPCZEITYHITHRRIE. FH(NTHE T HBEMERHQTRELIZRULETHIFTTSL,
FPCIZAHSAICEALALVERBEELELE T, /-, FPCE/ARILDIESEIZIIR N REE Z LV BELBLET,
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.

¥ K1) FPCHEZRAIFHEEL: HSXIyTHS 0.8 mm - 6.0 mm
& (2) S/MEAIFR: AR 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

MO \

RO 22k

Figure 8-2 FPC Bend Specification

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

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

[Note 8-2-3] FPCZ#F o CLCDED 2 — /LA SRS TFIFf-Y, FPCIZEEZ HZEMA YL TIZELY,
Do not hang LCD module by FPC or apply force to FPC.

9. RRE{L Display Qualities
BRTARATVAEDA—ILRRGBAICEATAREEL, HAREBEREZ(IZE DL

Please refer to the Incoming Inspection Standard.
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10. 5} H T [EI &l External capacitors

SCLK

SI

SCS

EXTCOMIN

-

DISP

1

VDDA

L =
C 1= C2 == C3™p=

VDD

EXTMODE

ol |l vN|lola|pr|lwN]| =

VSS

—

Figure 10—1

_
o

VSSA

<HEIALTUHYAEME Recommended capacity value >

C1: DISP -VSS :rank B 560pF Ceramic capacitor

DISPDHREIEEDIL T H B EIL560pFELET HY. DISPILL LAY RS D &R &

HBAGUVRISRAERBLEY,

External capacitor recommendation capacity value

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 :rank B

C3: VDD -VSS :rank B

1.0 tF Ceramic capacitor

1.0 tF Ceramic capacitor

X FEREIREVESSIZDONTIZHENTT,
CHERADKITEH AT LAERAMEITEIBLV - ETHRETL TS,
QAVTUHBREFRHEIVERELILDEERT HEIELATHE)

¢ 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. FIRIAZEE Marking

1M-1D14>9 2y IR Displayed by printing. (Ink-jet print)

K11-1ZENRIGIEZERLET,

The display position is shown in Figure.11-1.

Dispaly contents

Line 1 — i LS044Q7B7DHO1 Printing Area

|

Line2 — | YMDDPO1234A |

Figure. 11-1 Lot number printing position

Table 11-1 EIFHNZRFEM Marking line definition

Line Marking

Description

1 | LS044Q7DHO1

&4 ModelName

2 YMDDP01234A

BEFIH (FARXRE)O0,1,--8,9)

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)
&15& H 24f1(01,—,31)
Digit of the day (01,--,31)
SETHI—F
Code of manufacture

Q,L,X: WSEC Factory[Chinal

Y : YONAGO Factory[Japan]
1) 7 JLNo(547)
Consecutive number (Traceabillity number)
HET2—F

Product revision

8,9)
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12. \BEMEE Packaging form
12-1) h—bF o BREEH Carton storage condition
1) Hh—roBHEITEH : 12(max)
Piling number of cartons.
2) 1A—bUUHRIE R : 180 pcs
Pakage quantity in one carton
3) h—roH4a4X : 578 mm x 382 mm x 153 mm
Carton size (Typ.)
4) BEE=S : 8.8 kg (One carton filled with  (180) modules)
Total mass
5) Hh—r REIRE Carton store environment

;B Temperature
0~40°C

-iBE Humidity
60%RHLLT
BREESEETICELVTLREOLGNE
60%RH or lower (at 40°C)
There should be no condensation at low temperature and high humidity.

-FBES Atmosphere
B.7ILNEEFHMRUVERMEE LERIEIFEENANEHINGNE
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
HERICKIFEBOTFTES 2 —)LOHIEEHLETSEMT.
50%RHEL EICFRIR ., 88 E7 —RE DB KEHEL CTHREBETIL,
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.

‘E5fB ¥ Direct sunlight
ABEHICEDBILEFSCT=OIC BETORENAN—ENTTREREWET,

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

KR EMH Atmospheric condition
BRMEODHRPCERMEDILDEL—BICRET HRILTEEL LI,

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

#E8EMHIE Prevention of dew
BELHCT-O. BEERIZENT RIRORAVRD EICA—F U ZELTTELY,
INLYMNERRD DBEGRK[EITI-80 . ELEREL TS,
BEERFRERKL, BENoHLTRETIV, BEICHBIFEOREZHELET,
ABEREERIZEFIELTTIL,
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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&%) Vibration

BITRBIL T BSFTC IR ELEL TS,

Please refrain from keeping the product in the place which always has vibration.
{R7FHIME Storage Period

LREHTT.RRINARE

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

12-2) ERER Packaging form figure
WarEER12-11RLET,
EDaA—ILAEERITRNGEVDREET L TLET
The packing condition is shown in Figure. 12-1
The packaging is designed such that the module does not break during transit.

=

Electronic Components

LANTE e
O T e
2 AE] I —

Figure. 12-1 Packaging Form
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13. (EFAMEERER S Reliability Test Conditions
13-1) {E%EMEEERIER Reliability Test Items
Table13-1 ReliabilityTest Items

No. Test Item Condition Remark
=mRF (GEENE)

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

9 Low temperature storage test Ta=-30C 240h
(Non operating test)
= 3 =3
gi/mhﬁ Iﬁfcem erature and high Tp=40"C/95%RH 240R

3 g pera & (#5221t No condensation )
humidity operating test
= im e o

Tp=70"C 240h
4 High temperature operating test P
N=|

5 el . Tp=-20°C 240h
Low temperature operating test
AEE CGERIE)

6 | Thermal Shock test Ta=-30"C (1h)~+80 ‘C (1h)/5 cycle
(Non operating test)
FHEMIE +200V. 200pF(0Q)

7 Electro static discharge test £ifF: 1@ each terminai: 1 time

[Note] Ta= FEBERE Ambient temperature
Tp = /\RJLEE Panel surface temperature
SFmRE

SERBIBVT, REMREFHOLERER L XELLGHEENENE

Result Evaluation Criteria

COREBFIRE:

which may affect practical display function.

BE=15~35°C. /BE=45~75%. &0 5 /E=86~106kPa
normal operation state:Temperature:15~35C, 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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13-2) /S ILIEE (B4ETRE) L#EfE Panel surface stress spesification
RREE(RRLD)PESLVWEBEFEMAINERET S,

EBREM A (FRFEE) :

120[N]EAE

Panel surface stress spesification has been defined as a parameter

“Force of stress [N]” without no picture failer.
Load testing: Minimum 120[N]

ERERSE Test condition )
EDa1—I)LREE
Test stracture

FNnEEFr

Press point

ERARERK
Press Jig

HLERE—F
Press speed

XA
Support

[E8 R EFF

Press time

:LCD/ R JVER(R SR T E)
: LCD panel(with polarizer film)

:LCD/ AR JLARRER (B EFICAHSRYBART—TBAT)
: Center of LCD panel (with glass cross tape)

: P1OmmA$E

:@10mm column

Amm./ 5
:1mm.minute

EREEICERE
:fixed on stage

RBRNIEUIRE TSR L, TO%BIKT S

:5 seconds after achivement of the press strength,then reless it
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