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(FUABRZOESMYBVERUVFREOEERAICHI->TOEE)
[NOTICE]

KLKEHLEDEE Precautions>>

a) AEBFREIEULOZEECHHDOINBFTLEENTOETOT, MYRWIZIE+HRICTFETECEHKIC, RitHk
EDANBTHAICEMTHEELGEVELS. BRAVBLEIFET F-. E=FICHL TR EHRELZEN THRATRLE
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.

b) ALEFREIZHEBEINTLDIGAMIE, B ERBEESFRRWBCABZRATI-HODOELEDTHY . KLikE
ICEOTIEMAE. TOMIERDEMICH T HRIEF-(EEBEDHFELITILDTIEHYFEE A,
T BHEREFERALECEICKY  FEBETEMBEFICODNDSIBMENRELGE . BE RS OEE.
BERICEENMDDIEDOLUMNMIDEFELTE—UZTDEFRZEVEF 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.

o) AEBFREICRHBINIAEGOFERAEHCHEALOFIEFTEETEBRLTHERAINSILEFICERT HEEIC
BLTHHE—UIZDERZEVFEE 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.

d) B#HETHAOLIILEBRIEREDO . EHRAE. it M. #Br. TOMOREICODVTEHLGLTEE
THHEENHYET . AEROEARICEIEFOEHRELBAICTHRNLZEETIOBRBOBLET,
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.

e) BHHETBEYLGERICL>OTELLBEIIOLTRE—YDEEZREVEEA,
AHBETEDIIG— MG EFRBIFERASNS-OICERIINTOET,
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—YFIILavE1—4— Personal computers

-EERER Office automation

-R{ERES Telecommunication equipment
-EHRIAEER Test and measurement equipment
-FEERER Industrial control

- AVHEZS Audio visual and multimedia equipment
-RERTEILEA Consumer electronics
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f) AREGREUTOLIGHESBICHERITLIEEE. BULGERABIURDGRIIZERL. EEE-TE2UEEEK
[CTHERTDHESICEBEVLELET,
The appropriate design measures should be taken to ensure reliability and safety when SHARP’s devices are used

for equipment such as:

EEHBRPRERE (RITHK. EH. BBIEGL)

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

EEHE Traffic signals

1 R A D 5 0 3 Gas leakage sensor breakers
T —LEE Alarm equipment
RIEREMIERLE Various safety devices etc.

9 AEREFUTOLIBBOHTHIMEEE - REUNDBEESNIARADEAZEHLTEYELADT, A&
mZENLDRARICIEERAICGELLENTTSLY,

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 A HI RS Nuclear power control equipment
EmiEEFICON DS EEMSS Medical equipment for life support
T EHESS Aerospace equipment
-BRIREEHS Trunk line communication equipment

h) ABRIOETTFAGANHYEL=L. BRNCEARFEREOF TIERASETI OBMOELET,

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

) ABEREMHAHERTIARUNTTEASNDISEE, BANCHBHREROFTTTERBEET LS8R
BLET,
Contact a SHARP representative, in advance, when intending to use SHARP’ s devices for any “specific”

applications other than those recommended by SHARP.

) AERECEBNELGE I NADITERICEYRERT HLDELFET,
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.

K AVUEBREMEOEREIHYEE A,

The ozone—depleting substances are not used.

N ARHZIERoHS 11/65/EUICEDVTHYET . RoHSIHRIE DM HPIER/IT TV DERNGER ETHYFEE 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.
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(IRYELVEEEIR)

[Precautions for handling]

(1) EDa—ILORYFZWNITESRYERDDLGNIREICTITO>TTEL,

Treat LCD module in dustless surroundings.

(2) FPCEANARVAIIEIRT BHFE. T ED2A—ILIZCA DT HERPIEZTEOFFIZLTASLITH>TTELY,
Be sure to turn off the power supply when remove the plugged FPC.

(3) FPCOIRZFHELIFICIEZED 2 —)LAID B R ERASFPCIZIR ULV AD MO SENKSIITEFELTT S,
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.

@) NRFULREORARIIEOEZHVDT, BOLDPHAGHLDTELFYLGVDESEYFEWNIZE+2FELT
Ty

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

(5) LCDNARJLIFATANEEN TS O BT POERTENTLEIGELHYET,
BIZEURWLIZIEFEELTTELY,
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) BEZEMHCT=0H. LCONRXRIIL DTy EAZIF TR L TEZEW 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.

(D) KBEBENREEAETOLEBOIIORRAICEYET DT, ICICHERHIVEELNMNVAFTHEROT
AN
Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft
cloth immediately.

(8) K MIICCSEBATHYFE T 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) KB PEIMRADES SE RIS THRITEVRIICHEHERT S,

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

(10) LCOAREIELT=15E . BRNRBNAOAREENHYFET . REMROTAVCE [CHEMLIZIGEE . 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, BERARI BN ZAA LT T HUFEON2TO—TRERILLTTILY,
NRRILKRANBENIGZEIE RIERHIVEROSAWHFETHER>TTELY,
FENINESBELIPAMYTOE LT ILA—L) EF>TREZEGHEHEMOTT S,

Ff=, LCD/ SRR FEIE A M EFE AL TOET . CORDITHERFININYET EREORRELEYET
DT, MYFWNZIEH3ERELTZEN, -, BEIE TG TZEL,

I FEDBERETOIRE. RIERHOIVIEROMNATAHEFRO>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—ILOHBERIDBYFFIELS . RRTEEOBNAAHYET,

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

(EREtRDIEEEE)

[Precautions for Set-design]

(1) BEODFERRELGYFET DT, RLTED2—ILENBELAVTTELY,

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

(2) NFIVEITREENTT —bRSAN\EFE ARV RREB LU CERE SN TUODHEIRER) ZRUVEICEHT L EE
[CEMELIEWOATREEN HYET DT LCDED a—ILEREH T IR, 7 SANEER T HREANDBETT,
FLCDNARILBIEICKGAZEDROAESBFINSE/ARILFED ZEICDENY | RRBLEISET T HEL
HYFET , LCONRIVAIEZ ER T DL IFRETHHEELZELY,

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.

() AZAEITIRE L LD AD MO SELMRLCD/ SR X IFIE+HEBLTTILY,
FrERVRDEFEIIZENT. RAENFEDR L AD MO S VREREL TTELY,
Support for the LCD panel should be carefully designed to avoid the outside of stress specification on glass
surface. Be sure to design the cabinet so that the module can be assembled without any extra stress such as

warp or twist.

(4) FPCONIREIZEAVF - HEBZEAHYET DT, BEMMEEMLENESITIE TS,

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

(6) ELa—ILRHEICEF—EDENIINEERTLT . RRFRLGBEDRALLGYET D TE 2—ILEEAE
EBT D& EITIILENTTSELY,
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) NRIILKREIREREEZDITHGEEITEEEZLLIELIEDOENLIFELTTIL,
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 TO S RRER T BT FoTIESN, ThEBATHEALGS. M RO BHE - 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) EL2—ILANERIBRAZDADESORM, LI OLWTIE, AMEHEEDER-EFEENDI—F U XIC
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) EyrDFERAEHEIZEHLET. EV1— /LB EROEFOIREELEBEEZCRIT TS,

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

(1) EDa—ILORYBDNRUPHEAAATEL TEIEMFEZEEXEARAF TORARELRIZ, ChoDHRE
FETHRE., BH. HEH. HEZOMHOFERATBEROERDORAIZGLIENHYET DT, COKI%E
RETCIEERLALTTIL,

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) € */:L—)Liﬁl-{%%ﬂ:tb‘d%u7\ —rEBESTHEYET DT, REFIR—IERIDLTITHEALZILY,
iT:—FiIJb\L,TJ% FIR—MIBRAYT T LGN TZSLY,
RiE€S3 F’éﬁUEEUﬁH'CEH#FaEH%ﬁ?'%)& FARKREALZEL. RITREZELLHAIREMENHYET,
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/SRILIE. BEMAIR L RIZKY RRICHENHIENHYET . Al BIAVIRLELRE DAL AH
MHSENRICTFERLICHBELTTEL,
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) XZREETRUORTFARZMLE, BOQEMBIERSNSTRTIEE- )3 EEFIDLCD/ 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—ILIZBAAGRE RN ECHNEIIC, MEBHEERL-HMEE - REEHEBELLET,

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

(16) AL, BiK-BIEAKRTEHYEEA,

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

(17) ARRIZEBEREBREFEALTOET OT. ARILOBRIRVEICE T 2FFER(0V B)IZIEFEN L. i
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
EEEDNFICDOITHKRIR. BY. FRENRGY (FOV  RIIFLY TLZEDOHEGEY DHZEE. AME
[CHESHNFTEITIABRNAHYFEITOT. HESH KRR (FHESHLEMLR)EEFALTTEL,

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

® 35 -E%{#/Equipment and containers
BEERAORIBOWAE . B H DRV BEF B EEHE. A7 BEH. FAIT. Iy FXEE.
BHRF)IHEIDVELITIBRALHYETOT, HES KR 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
RIEZAFEOCHEM-RENCRAEL-FHREIERRT O LTREGREZEHLET . KM HREY (B2 FH#H.
TLEF)DHE. LICOAZAEOCEMOBEINREETICHETIBNAHYFET O THES SR
(B TEREHEH 100MQ) ZIT>TTELY,
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 2017 SHARP All rights reserved



SHARP SPEC No. MODEL No. PAGE

LD-28Y07B LS010B7DHO04 7

® EE/Humidity
BEXBOERER. HESKEVAROREEMICERLTEYFERLICKEGELYEFLET,
EEMANREIZEHEYMARERDHESHEMERZIERUEELZRET 54, IEEZI00LEIZEFRD
RICLTTEW FISSIR—2RB TR OADFANET S ITREEFF EEZE00L LIZRE, BOKRE
JA7—%#ERATSL
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 L TDTA (BEEORE ICKYBRFORBRAFO-—ILEDREMMNTFELELY . F-AKE
IR EL-HERE LY FEREEFEC I BNAHYET O TREMHEFICLHESRIEREITOT
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.

(ENERF D TEEIR)

[Precautions for operating LCD module]

(1) A7z D TFERIEHEZLLIZSW, LCDN\R LD AR ZERICEEEEZDIERAANRELELET,
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) HEEFESHEERNICTEALTTEL,
COHFZTBA-IHE . ARKERNTHOTLEMETRIISNFEE 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 ILFHERZ DR EN TEHESELNTTSV, MEDFERRELGYET,

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

(4) REBRERLRHDODACHAIZIVT IR DO 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) BLEEFRRE 2HEUN(ER. BiE)EL. TNLULEDBEIX)IL YL aBiEE AN TREH HRSMELVERIC
e L TIZELY,
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) 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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TLHYFEEA,

source of light).

HBRRVEIISHREILTTSLY,

Ty,

after power on of LCD module.

high—humidity

(8) AEBKBICHESN TLV SRR ER L, BT Fo TSN, ChEBATERALIES
PREDSIEDOENAHYFET AREECANESLED. EXBHRDO/N\FTVFELFED L EARKERE

(10) BESET CORBREFERAINGEEIX. BEMRSBEICLGYET,

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

(= I ]

(1) BRTVLEHDDHIRTORR, SMHIRICEYRBLANLLNENEDLLIELHYETH., TNIFTHETLRRSA

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

B & D AR - R R

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) EDa—ILATEFIZRAZDODANEESQENMN, YIIZDOVTIE, KEHREDER-EEEEND—VRIZH-ST

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

©Copyright 2017 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) EREFRELTCTIERRMBNEEL. ERRFRELULTEIFARAMEDRKRLLY ., TOKREICRESLL
BAGENHYET, TEALETERMETOREEZSBVLET . FLEEOSVSRICRELET L. RILIR
BEVUVAYR TSIV LT A= ZITES , TEAETERMTETORGFEESENLET .

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

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

©Copyright 2017 SHARP All rights reserved
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NRAVERALTTEL,

near LCD module as much as possible.

with the polarizer.

Do not disassemble the module.

Eb[CREBRTHELEEL TS,

FNENDBBEREIE->TRELTTEL,

about it.

(fthD;FEEIF)
[Other Notice]

(4) BMEORREELGYET DT, RLTED1—LEFELLENTTSU,

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.

(8) Znfh, BEEBFIMISHT HEEBRIFEFLTIZEN,

Observe all other precautionary requirements in handling general electronic components.

(1) EHEEREERANTOIERR. KAV LIARFTDOTI TEBLEY .

Operation outside specified environmental conditions cannot be guaranteed.

(2) EIR(VDD-VSS)DAVE—RA VU REZTIFTERTH4A. LCDED 1 —ILDEEGEL(C

@) NRILREICIFFEARDSRY AT T ONTOET ., REBDRBIFENMRISTLTHIELFEFT DT,
E5 BAPRNENMRDLETRBBBELGZVELIITLTZS0Y,

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) REGIX. BEMENSAGTERETCOLEETEICHRINCTODSUEEZOY  BE/NOY,
1-1-1kyoyonT4y, MR F)Z—UFERALTCOEEA. T-. SATEYFEE A,

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

(1 ED2—ILOBEEIZOVTIE, A BRKICKYRHEZ T HIEENHYFT,

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 ., HDRBZODHICANGNTZEN, HEAFRE . KIRFISHWEB 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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LCDEDaA—LEWETHGEEUTOEITEELTTSIL,
Follow the regulations when LCD module is scrapped.
The government you stay may have some regulationsabout it.

LCD/S#JL . ATABELTREELTESY,

test: negative) material is used.

(LCDEDA—IILDBEEIEFIH)

[Discarding liquid crystal modules]

ALCDE A—ILDEFEEMEIEIHYEE A,

LCD/ARILICIE., Bl - BEEMEFEFATEYFEEA.
LCD/ARILIZEFENDHREMFHE . Z<HHE ($9100mg) T, /IR IILDEINTELR
NHETDEITEL T2MHF I E (LD50) =2000mg/ke.
ZEBE M (Aims test) :[ETE (Negative) DM EZBATHEALTEYET,

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
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1. @ A% Applicable Memory liquid crystal display
CGUaAVEENNS U ORAZERAW B AR D AT 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. #EE Overview
- WESBARE/IONSRIL
- BEYAX103E  fHRE128 x 128EHR
- VYT T —REBICLHRAHIE
- EEDSAUEEHARE
© INRILABIZT—EEBAD1E VR AE) —ZRE
© EB/OVOBRMERWER - EE -\ UMIEDA—ILEE
- BIEHEEATFT/ARIL
- RIFEERITAGHHR
- FPCIZ&kBE#E
- Reflective active-matrix with slightly transmissive panel of white and black.
1.03” screen has 128 x 128 resolusion. (16384 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. BEMAIESE Mechanical Specification
Table 3-1 ##k #9414 & Module mechanical specification
Ttem Specification unit
BEEYAX Screen size 1.03” inch
EHRTIVT Active Area 18.56(H) x 18.56(V) mm
B ME R Dot configuration 128(H) x 128(V) Dot
FykEwyF Dot pitch 0.145(H) x 0.145(V) mm
[EESGEY Pixel Array HEAZAT _
Stripe Array
RETRE—F Display mode J=3Y)=iKD4+ _
Normally White
SRR Outline Dimension 22.12(W) x 25.82(H) x 0.745(D) mm
BEE Mass 1.0(MAX) g
REEE Surface Hardness 3H LLE (%8R INEEE
at least 3H (initial) Pencil hardness
xmmuE Surface treatment AG(Anti Glare)

[Note] E¥MILANETEONEIRI4-1%SHE

Detail dimension and tolerance are shown in Figure.14-1
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4. ANmFRFKZUBEE Input terminal names and functions

Table4-1 ifFE£# Pin description

Terminal Symbol 170 Configurations Function Remark

IavOiES

1 LK INPUT NoPull
SC v o Serial clock signal

)T IVT—BARES

2 SI INPUT NoPull . . .
Serial data input signal

FoTLIMES

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)

3~ ON/OFFE&

Note 4-1
5 DISP INPUT NoPull Display ON/OFF signal [Note ]
FFragER
6 VDDA POWER Power supply (Analog)
FORIIWER
DD P E —
7 v OWER Power supply (Digital)
COMH| {HZ# IR D i+
8 EXTMODE | INPUT NoPull Control mode of COM inversion is select [Note 4-2]
terminal
9 VSS GND — GND (Digital)
10 VSSA GND - GND (Analog)

¥ NoPull : TULTYT TWFILEELTHIL
Neither Pulled up nor Pulled down.

[Note 4-1] RERTRDHDON/OFFEITVVET , ZOE, ABVADT—RIREFINFET,
“H”DEAEYNT—EADRTETL. 'L DEAE) AT —45REL-FELEEARTELGYET,

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] SMERLYEXTCOMINIEEZ AN BHI5E . EXTMODEZ"Hi”"[ZLTTELY,
EXTMODE=“Hi” M#%, EXTCOMINA B #NIZ%YE T, (EXTMODEZVDD~ &)
EXTMODE="Lo" D&, VT ILATDIZT NERZHEYET , (EXTMODEZEVSSEHEH)

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 ; connect the EXTMODE and EXTCOMIN to VSS.
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4-1) ANEBKRE Input Signal States
Table4-2 AH{EEIKEE Input Signal States
T—HEH
Pin R RB N KEE & &
Symbol 1/0 Voltage (Update &
No Boot Standby note
Hold mode)
Lo EXTMODE=Hi
1 SCLK Input 0/3V Lo Hi/Lo
Hi/Lo EXTMODE=Lo X1
Lo EXTMODE=Hi
2 SI Input 0/3V Lo Hi/Lo
Hi/ Lo EXTMODE=Lo X1
Lo EXTMODE=Hi
3 SCS Input 0/3V Lo Hi
Hi/Lo EXTMODE=Lo X1
Hi/ Lo Hi/ Lo EXTMODE=Hi X2
4 EXTCOMIN Input 0/3V Lo
Lo Lo EXTMODE=Lo
5 DISP Input 0/3V Lo Hi/(Lo) Hi/(Lo) 3
8 EXTMODE Input 0/3V Hi/Lo - - X4

XHEFEEH  Common condition
1) EEEXZIEEDtyplEMELE.  Each Voltage values show typical voltage.
2) &3 Booting . BRBEARERUVERIRAZ. ES AN
: When just input Power supplay Between PowerON and Input Signal.
3) T—AHEF Data Update & Hold mode
L RRT—HOEEMZZER (TRUVERITEH)
: Updates data in pixcel memory. (1Line and Multiple Lines update )
4) ZBUIN(IRkEE  Standby : T—AEHEL TR THE
: Maintains memory internal data and maintain current display
5 T—AREZEELLEMEEIE, 2T ILEB(SCS / SI/ SCLK)IE Lo"EF B,
T—AEEELLZNEEIT, SCSImFZE"HI“REEICLALTTLY,
Keep “Lo” Serial Signal (SCS/SI/SCLK ) without communicating..
Not to make a SCS terminal “Hi” when it does not communicate.

X1 : VCOMHZES )T ILEEIZTIT> A, AEMGESDEENALETT,

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

X2 . RoRLTULSHEARE L. FBEA S (Clock pulse) A E T,
Input (Clock pulse) is always needed during displaying.

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

%4 . [EIFRAIICVDD/GND(VSS)DELLMTHERL COERAEHELET . ERBARDERIELET S,
Recommend to connect VDD or GND(VSS)
Not change after starting power supply and during ON.
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4-2) #EER Recommended Circuit

< EXTMODE="Lo”

>

COM Signal Serial Flag Input

< EXTMODE="Hi" >
External COM Signal Input

k:

1 SCLK 1 SCLK

2 S — ) Sl

3 SCS — 3 SCS

4 EXTCOMIN — | EXTCOMIN
5 DISP — DISP

6 VDDA — VDDA

7 VDD —C 7 VDD

8 EXTMODE 8 EXTMODE
9 VSS — 9 VSS

10 VSSA 10 VSSA

Figure 4-1 Recommended circuit
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5. #xEZKEHR Absolute Maximum Rating
Table5-1 #EXERKXER Absolute Maximum Rating ( GND=0V )

Ttem Symbol MIN. MAX. Unit Remark

BREX Analog VDDA -0.3 +3.6 \%

Power supply
voltage Logic VDD -0.3 +3.6 \% [Note 5-1]
ANESEEH)
VHI — VDD \% Note 5-2
Input signal voltage(Hi) (Note 5-2]
=R=
Input signal voltage(Lo)

RELE o [Note 5-3]

Tst -30 80 C
Strage Temperature St8 [Note 5-4]

EMERE (NRIILREEE)

. o [Note 5-4]

Operation Temperature Topr -20 70 C
[Note 5-5]

(at panel surface)

HELE

[Note 5-1] EXTMODEIZ+,5& .
Applies to EXTMODE.

[Note 5-5] ENMEREFENMEDAHZR
Ta=+25°CICTHIEZITLVET
Operating temperature is the temperature that guarantees only for the operation.

L mEmaes
=, BXL

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

[Note 5-3] ELa—I/LOWLAEHEAEL TEREREBRALGNESICLTTELY,
Do not exceed this temperature in any parts of module.

[Note 5-4] JREE(F95% CRE40E) FTELTTEW, EF-FHERICITTELTTSL,
RANEBEKEEIICLTICL, BEI LTI,

B —OhRELREEEHELGEVMEENHYET .

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.

AT RHRETHY. AVISAM BERE - ZOMDORTMAMICBEILTIE

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

6—1) TFT/& S/~ JLERBIER TFT LCD panel drive

/8\

Table6-1 H#2ZERENS4F Recommended operating Condition VSS(GND)=0V, Ta=+25°C
Ttem Symbol Min. Typ. Max. Unit Remark
TEEE Analog VDDA +2.7 +3.0 +3.3 v [Note 6-1-3]
Power supply
Note 6—1-1
Voltage Logic VDD 2.7 +30 33 v | [Note &1~
[Note 6-1-3]
ADEEERE Hi VIH VDD - 0.1 VDD VDD
. [Note 6-1-2]
Input signal voltage Lo VIL VSS VSS VSS+0.1 \

[Note 6-1-1] EXTMODE=“Hi"IZt# .
Applies to EXTMODE=“H7i"

[Note 6-1-3] VDD=VDDA

[Note 6-1-2] SCLK,SI,SCS,DISP,EXTCOMINIZ:#EF,
Applies to SCLK, SI, SCS, DISP, EXTCOMIN.
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6-2) B|iRL—4 > X Power supply sequence
EXTMODE ((
(Hior Lo) / Q)—
o :‘:‘};m‘ea;e “““““““““““““““““
VDDA |/I )
| T2
| 20k =TI ———— N
scs H—|— ( N
X 2 ! SJ P
«— = 3 !
SCLK L ! ' ﬂﬂJL"i:’i:’umﬂ_%Jﬂfoiiiiiﬂﬂﬂ_:_
I |
| I
Si {_ox20 X oxo0 >\! I \ (
b S — 5 )
| soussTA | «
DISP HI I 2

( EXTMODE=Hi ) : ‘ |
EXTCOMIN 7
.. - e® & W P \_33
]
I

( EXTMODE=Lo ) GND
/ .
_ ON (Normal Operation ) \
Operating state OFF Power-on Sequence / SR R \ |
7 1

4 N 1
DISP

EXTCOMIN n | I
|
|

ERNMRELTH S, SignaiBEFFHIRL TS,
Please start the Signal transmission after a power
supply was stable.

30us min
scs 7 [
TA:
¥1: EXTCOMINASDISP=LoTAHIEN BB A, A= %54 X5E T #%IZDISPEHIICLTLEELY,
The case that EXTCOMIN is input DISP=Lo. Please set DISP to Hight Level after the completion
\_ J of initialization.
\
DISP
EXTCOMIN [l [
|
sCS 30ps (T4) min <€ | |_

%1: DISPEEXTCOMINANEIBH IS LADIHE, (HELE)
The case that DISP and EXTCOMIN start at the same time

- )

Figure 6-1 Power supply ON sequence

KEEMIT, 20T Fv— b ACRIIVT RS R

Refer to timing chart and AC timing characteristics for detail

©Copyright 2017 SHARP All rights reserved



SHARP SPEC No. MODEL No.

LD-28Y07B LS010B7DHO04

PAGE
20

X1 TAET3IEWETEHA]
({BL. DISP=“Lo” MR ICEXTCOMINZ AN THLTCOMMD 1B 1 RER FFESFE AL )

(60us T THE])
TA and T3 may be opposite

Also, when DISP and EXTCOMIN are simultaneously started up, allow 30us or
more before SCS starts up (It may be less than 60us).

X2 BHRATIREDHRILT HRDERERE

SI=M2&£H)TI57)="H" XIT BEAH

SCLK: BHEENE

Setting value for pixel memory initialization

SCS=Driving accordingly to clear pixel internal memory method
(use all clear flag or write all screen white)

S1=M2 (all clear flag) = “Hi” or write white

SCLK: Normal Driving

X3 HH (T ILT—EE) LIS I, 9 “Lo”ITEREL TEELY,
does not communicate

[ON Sequence]

F1-. DISPEEXTCOMINE RIS E(F1=154& . SCSMrH LIFETI0usLl L DB ZEZEFTTELY,

(however, TCOM polarity inversion will not occur even with EXTCOMIN between DISP=“Lo”.)

SCS=BEHRRATE)EV)TIZTEHEICIGCI-EREE T 5FB(E VT IS ER or BEEAKRIZAEAH)

One besides control Signal(DISP,EXTMODE,EXTCOMIN), Make all terminals “Lo” while it

(1)VDD,VDDATI | (FEF(ICIZ &)
VDD and VDDA rise time (depends on IC)

(2) EFRAEVANEZDEIELET,
T2: 1R LEM2(£HUT 759V FEoTHEET 5. BEEABERAAELTTSLY,

Pixel memory initialization

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

(3) TCOMAZyFMAAMLAZFREFRE T3: 30usklt

DISPIES%{FE>THHALL TLVSCOMBER DSy F R D M EA L Z R BRI 5 1= D HARE
Release time for initialization of TCOM latch
T3: 30us or more

Time required to release COM related latch circuit initialization which is initializing
using DISP signals

(4) TCOMIB A AL IERE T4: 30usiAt
EXTCOMIN®D A AIZIEL TTCOMMDEIEE ¥ E#1E 3 5 AR
TCOM polarity initialization time T4: 30us or more

Time required initializing TCOM polarity accordingly to EXTCOMIN input

[Normal Operation]

BEEEIDHAM
Duration of normal driving
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EXTMODE /L
(Hior Lo) |
__________________________  —
|
VDD |
VDDA ()() |
IL
7 Z1dk |
™y
p— — N N
| —T
SCS (( [ |
nmimn nmimn mninn I
SCLK i I G111
|
| [
S f ) ( \ (( {oxe0 Y oxo0 ) | [
)) 1 I
| I
(« !el 30us £ T6
DISP )) _,_'
(EXTMODE=Hi ) I I ( I I
EXTCOMIN )()jl ;
(EXTMODE=Lo ) (( | GND
)) |
|
L
Operating state s\ ON (N(J?Erm;!ﬁo{/p;eratlon ) Power-off Sequence OFF

TS : Off control

and passing the time of T6.

Figure

[Off Sequence]

ETOFHEMESZE Lo"IZLT=1&. T6D R ZE AR ICEIRZOFFL TSN,

Please turn off a power supply after making all the control signals into “Low Level”,

6-2 Power supply OFF sequence

BG)ERAEJAEZMHELLET ., T5 (2) &R
Pixel memory initialization T5: Same (2)

(6) VA,VB,VCOM® ) HA 1t B e
VA,VB,VCOM initialization time

T6: 30uslt

(7) VDD,VDDAGIL T IFE§fE (ICIZ& )
VDD and VDDA falling time (Depends on IC)

T6: 30us or more

[Note]
x1)

X%2)

TIRON/OFFEFM;EEEIE Precaustions at the time of power on and power off
EIRONEF (X, VDDEVDDAAS R, Ef=[FVDDZEEIZIL L EIFTTFELY,
When power on , VDDand VDDA are same time or VDD should be faster than the VDDA.

EROFFEFIL. VDDEVDDAA F B, F1=IFVDDZEEIZIL L FIFTTFELY,
When power off, VDD and VDDA are same time or VDDA should be faster than the VDD.
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6-3) AAEEDERIFE Input signal characteristics

VDDA=+3.0V, VDD=43.0V
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
B 57 60 66 Hz
IL—LERH £50S [Note 6-3-1]
Frame frequency When EXTMODE=Hi
- - 66 Hz
[Note 6-3-1])
oy IR
fSCLK - 1 1.1 MH
Clock frequency z
= E
EEMH tv 15.15 - 17.54 ms
Vertical Interval
COMAiK#k
fCOM 28.5 - 33 H
COM frequency z

[Note 6-3-1] 7L —LEFEHIFRRTAGICHBEOTOEFETHEFER TSI,

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=+3.0V, VDD=+3.0V, GND=0V, Ta=25°C
Item Symbol Min Typ Max | Unit Remark

SCS Rise time trSCS - - 50 ns
Fall time tfSCS - - 50 ns

. . 153.45 - - us [Data update mode

High duration twhSCS
22.54 ~ - us Hold mode

Low duration twlSCS 6 - - us
Set up time tsSCS 6 - - us
Hold time thSCS 2 - - us
SI Rise time trST - - 50 ns
Fall time tfSI - - 50 ns
Set up time tsSI 250 - - ns
Hold time thST 350 - - ns
SCLK Rise time trSCLK - - 50 ns
Fall time tfSCLK - - 50 ns
High duration twhSCLK 404.55 450 - ns
Low duration twlSCLK 404.55 450 - ns
EXTCOMIN Frequency fEXTCOMIN 57 60 66 Hz
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
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6-4) ACRAAZI ¥R Signal Timing

twh SCS twl SCS

r SCLK f SCLK
twh EXTCOMIN
. 5 fEXTCOMIN g
i€ > < gl
| || |
0% . 0% I | 90% I 90% ]
/| I\l (
EXTCOMIN  10% | | % 10% 10% DISP 1% I : : K 0%
(I [
|| ||
S e e -« —
fr EXTCOMIN ff EXTCOMIN r DISP  DISP
fSCLK I
| fscs
— 3 < »
I‘ L

COM signal serial input (EXTMODE="L0")
| tVv

| [ | [

SCLK

2 SCS,SI,SCLK,DISP.EXTCOMIN : 3V input voltage

Figure 6-3 Signal Timing
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6-5) ;HEEH Power consumption
Table6-4 ;HE®E N Power Consumption Ta=25°C,SCS SCLK,SI,DISP,EXTCOMIN=+3V ,VDD=+3V,VDDA=+3V
Operating ) . .
Mod Power consumption Min Typ Max | unit Remark
ode

R—ILRE—F(T—2EHEL . 2EERT)
Hold mode(no display data update) - 15 60 UW | [Note 6-5-1]
Display pattern : Black display

BITE R
Condition 1

T—AEHE—F (HzEH - M|RFATRR)
A2 Data update modewith display update 1Hz
Condition 2 (1fram/sec)

Display pattern : Vertical stripe display

- 45 120 uWw [Note 6-5-2]

[Note 6-5-1] 1) REREEAA&ICISCLK=Lo, SCS=Lo, SI=Lo]
After writed Black data. set to [SCLK=Lo , SCS=Lo , SI=Lo
2) 1)DIREETAIE It measures during 1).
[Note 6-5-2] fSCS=1.0Hz (EEAAFFZEIRLVTSCS=LotT %,
Except in the time of writing, it is set to SCS=Lo .)

H1FELHE Common condition
VDD=3.0V. VDDA=3.0V, fCLK=1.0MHz, EXTMODE=VDD. EXTCOMIN=60Hz

( Common Note )
CHOEFERREDETHY. COMEERFDPeakBR TIEBHYFEEADT. BRICRBEF-ETTIL,
VDD+VDDARICAV FUH OB EUEHRBLET .
(VDD,VDDARIZRMDIGEE . ThENITOV T oY OBHEHEBLET.)
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: R &R IT60Hz A A THIBEREAVBETT
(LC R JEiR ¥ AY60Hz D 35 & . COMJE IR ¥R 30Hz)

*L.C inversion : LC material is needed alternative polarity driving as changing timing which should be 60Hz.
(LC inversion frequency 60Hz is COM frequency 30Hz)

as shown Figure 6—4

- fCOM >
Hi P
COM inversion frequency | Lo
LC inversion frequency :
60Hz(16.7ms) > _

Fiqure 6-4  COM inversion frequency
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6-6) AHEBDALIV S F¥—b Input Signal Timing Chart
6-6-1 T—A2EIFE—F Data update mode (1 line)

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

SCS

|
|
|
|
|
|
|

SI M1 | M2 |DMY [DMY |DMY |DMY [DMY | AGO | AG1 | AG2 | AG3 | AG4 | AGS5 | AGS | AGT | D1 | D2 D125 | D126 | D127 DMY (don’t care)
! A A
! | |
! | |
|
|
|

T—AEHE—FAEIAT—2EH): MO = “Hi"
R—ILFE—FCGEVRT—2REE) 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" DB, VCOM="Hi"ZH 1 M1="Lo” DF;. VCOM="Lo"ZH 71
EXTMODE="Hi" ME5I&, “Hi” or “Lo”"EBLLTHHE
When “Hi”, outputs VCOM="“H1", and when “Lo”, outputs VCOM="“Lo”.
When EXTMODE=“Hi", it can be “Hi” or “Lo”.

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

DUMMY DATA:
HI—T—8:“Hi" or “Lo” EBLLTHA (“Lo" %)

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

D0-D127:
EEFACEBT—2 KEARAZAVT—43)
Writing Image data (Horizontal Line data)
“Hi”: A%~ (White)
“Lo”: 2% (Black)

SCLK
- > > - >
Mode selection period ‘ Gateline address period ‘ Data writing period Data transfer period
Figure 6—-5 Data update mode by 1line
MO: Mode flag.

3 Data write period
COHBTIET—2ZNARILRAUNNA T R4 1N)D1stT Y FITEZFRAATVWET,
Data is being stored in 1st latch block of binary driver on panel.

% Data transfer period
195 Y FICEEFAANLE T2 ZBEFRNA T RIRICEE(ERAH)LTWLET,

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

6-6-2 T—AREHE—F Data Update Mode (Multiple Lines)

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

SCS

SI " H' D125 e P N
i I
— i i
| |
| |
| |
| I
|

SCLK
- > > < >
Mode selection period Gateline address period Data writing period Data transfer period
( 3ck+5ckDMY ) ‘ (8clk) ‘ (128clk ) ( 8clk [DMY] + 8clk [Address] = 16¢lk )
Gate 1st Line Gate (n-1)th Line \S

D125 | D126 | D127 DMY (don’ t care)
(\
i
|
i
|

>
Data writing period Data transfer period Data writing period ! _‘
(128clk ) { 8clk [DMY] + 8clk [Address] = 16¢lk ) ! (128clk ) { Data transfer period
| i (16¢clk )
S‘k Gate (n-1)th Line Gate (n)th Line

Figure 6-7 Data update mode by Multiple Lines

MO: Mode flag.
T—ABEHE—FAEYRAT—F2EH) MO0 = “H”
R—IFE—FCGEVRAT—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.)

D0-D127:
EFALEBRT—F KFEFAZAT—R)
Writing Image data (Horizontal Line data)
“Hi”: A%~ (White)
“Lo”: 2%~ (Black)

% Data write period
COHBETIET—2ZN\RILANAFT ) ESAN)DIstT Y FIZEZTAATVET,

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

> Data transfer period
BlzIE. GL254 Y EDT— R EEHM TGL25 4 VBEDT FLRES v FT 5 EH#IC
GLISA VBEDT—2%1stT vy FALERAA T ERICIEREEAA)LTVET,

For example, during GL2nd line data transfer period, GL 21d line address is latched and
GL1st line data is transferred from 1st latch to pixel internal memory circuit at the same time.

XIT—RZAVTRLREE. 6-NANEBTLEERRESREIZEL,
For gate line address setting, refer to 6-7) Input Signal and Display.

¥ TRITEHLTARTTSEL,

Input data continuously.

¥M1:TL—LREETSY [FEXTMODE="Lo” DEHZHIZAYET
M1: Frame inversion flag is enabled when EXTMODE="Lo".

¥SCSH " Lo” [T o T=FF A TMOM2[E V) T ENFT,
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-3 75— JLKE—FK Hold Mode
RET—2Z 3 REORTEHRE) LEI(MO="Lo" . M2="L0o")

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

|

SCS I I
I I
I I
I I
st ] mowirian
Dummy Data (don’t care)
St ||\__i____ )
I | I
I
SCLK |
I I I
< >I< g
I I I
Mode selection!  Data transfer period
period I ( More than 13clk )
(3ck)
Figure 6-7 HOLD mode
MO: Mode flag.

T—AEHE—FAEYRAT—FEH) MO = “H”
RERE—FAEIVRAT—HRE) MO ="“Lo”

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

M1: Frame inversion flag.
M1="Hi"DFf, VCOM="Hi"ZtH 1 MI1="Lo” DFf. VCOM="Lo"Z i 1
EXTMODE="Hi" MEF(E, “Hi” or “Lo”" ELBHTEHH
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) =0T E—RESBL TS,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA:
HI—T—8:“Hi" or “Lo” EBLLTHHA (“Lo"ZH )

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

¥M1:IL—LREZTSY [FEXTMODE="Lo” DB IZHIHEYET,
M1: Frame inversion flag is enabled when EXTMODE="Lo”.

¥SCSAVLo [T =B R TMO,M2(EX VU T ENFET,
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
F———————
SI M Durmmy Data (don’ t care)
[ N —
I |
I
SCLK |
e
I [
Mode selection!  Data transfer period
period I ( More than 13clk )
(3ck)
Figure 6—-8 All Clear mode
MO: Mode flag.
MO="Lo” [ZEREL T T &Ly,
Set it “Lo”.

M1: Frame inversion flag.
M1="Hi" DEf, VCOM="HI"ZH 1 M1="Lo" DFs, VCOM="Lo"ZH 71
EXTMODE="Hi" DE5I&, “Hi” or “Lo”"EBLLTHHE
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"IZEREL TTF &L,
Set it “Hi”

DUMMY DATA:
FI—FT—H:“Hi" or “Lo” EBLTHA (“Lo"ZHEEE)
Dummy data: It can be “Hi” or “Lo” (“Lo” is recommended.)

¥M1:IL—LREETSY [LEXTMODE="Lo” DEFIZARNZHYET,
M1: Frame inversion flag is enaled when EXTMODE=“Lo”.

XSCSH Lo 127 o= A TMOM2[ZH 7 ENFET .
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-5 COM&X &5 COM Inversion

COMIEE )7 LA FI(EXTMODE="Lo") &SV ERIEH A N(EXTMODE="Hi" ) D2iEEHHYFE T .
There are two types of inputs,COM signal serial input (EXTMODE=“Lo”) and external COM signal input

(EXTMODE=“H1").

EXTMODE="“Lo”

scs 4$J HSJ |$3J us‘
DO L, Xm0,

coMm ‘ DNl <7 ; Pal ,
(Internal Signal) j\, X ,\, \,E
|

—»> -
%2 ! X2

IS
VoL &
X

Figure 6-9 COM Inversion (EXTMODE=Lo)

M1 :COM polarity inversion flag:
M1=“Hi" D s, VCOM="“Hi"Z#H A1 M1=“Lo” DEf. VCOM="“Lo" & H /1
If M1 is “Hi” then VCOM=“Hi" is output. If M1 is “Lo” then VCOM="“Lo” is output.

¥1: COM RERIE M1 I35 [CRISLI-BHEICYIYEDHYET,
COM inversion has been changed by M1 flag statement.

¥2: TSIRBHEOHABETAFTRBEDHARE I AT GELRYRFEELTTEL,

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

1 EXTCOMIN input during high period of the SCS signal

o | L |
|
sl /( Serial data : Serial data
SCLK (, (

|
Bi;\ligrlg;il\;er [or{or ] op I o P74 or F] or | ! ( nop (s | or o Horfor|
|
|
I I I
: %2 : |
EXTCOMIN |_| |_| |_| E (S_|_| ()() |_|
coM \‘ al P ol \l.)@ | \ @7 4 A
(Internal Signal) X X X \\ \ X
17 /
nop

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

X1 0 COMRERZITLVET,
1 © Make “COM” reversal depending.
2 © EXTCOMINDREHAIZ—FEICL TSy,
Fi=. EXTCOMINIZEHE TT—2EEE (L. SCS="“Lo"#iM %%+ T. CONMREREAN—FIZHD LS
LTTFELY,
X2 :  The period of EXTCOMIN should be constant and the period of COM inversion should be
constant depending on EXTCOMIN.(with Send a serial data or making the period of “SCS=Lo")

®@ EXTCOMIN input during low period of the SCS signal

Tl N ss 1y

EXTCOMIN (( |_| (« _| ()()

COM
(Internal Signal)

«------]

><
>
~L

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

%3 :EXTCOMINIL G ENY Ty DAL TCOMRERETLET,

#%3 : COM inversion polarity has been set by rising edge of EXTCOMIN.
%4 :EXTCOMIN®D B #F—EICL TS,

24 : The period of EXTCOMIN should be constant.

©Copyright 2017 SHARP All rights reserved



PAGE

32

MODEL No.

LS010B7DHO04

SPEC No.

LD-28Y07B

P

S

BEEERT. S—FFPFLUASESE Input Signal and Display, Gate address(Line) Setting

6-7) A7{

X7 Gate line address setting

a

Table 6-7 ' —+r5A42VT7FRLR

~
m0000000000000000000000000001
©
S I=[~[=1=I===I=1==l= ===~~~ === === ==
0
%1111111111111111111111111110
<
2 Jolofolole|e|olelelofe| |||~~~ |~[~|=

o
2 =]
m0001111111100000000111111110 =

%)
N 72}
OB Rall Rad Rl (=1 IS RSN ES] Rl R Rt ad ESTESTESTESY Sl Rl Rl R IS (RS K= K= Rl Rl Rl Rl KS) o

—
— o
%0110011001100110011001100110 ..w
S &
%1010101010101010101010101010 ﬁw
a1 | TN FT|OD| OO O~ | N[D|IF|O]|OIN|O|D O~ |N|D|F|O]O|N~|0 L
G0000000001111111111222222222 G

— ||~~~ ||~~~ |~ |~|~|~|~|~|~ |~~~ |~]|~|~|~|~|~]|~

~
%00000000000000000000000000000000000000000000000000
©
B ISTRSY EST ES] (ST RS1 (S RSY (S RS RS RSN RS R Rl Bl Rl Rl Rl Rl Rl Rl Rl Rt Rl Rt Rl Rl Rl Rl Rl Rl R Rl Rl Rl Rl Rt Rl Rl Rl Rl Rl Rl R Rl Rl Rl R R
0
%11111111111110000000000000000000000000000000011111
~
B Rl Rl Rl Rl Rl Rl Rl Rl Rl Rl Rl R R ESTES) ESH SR ESEST IS ES1 K] IS ESTESR IS EST K] IS ol Rl Bal Rl Rl Rl Rl Rl Rt Rl Rl Rl Rl Rl Rl Rat KSR ESH IS KS] RS
)
%00000111111110000000011111111000000001111111100000
o
%01111000011110000111100001111000011110000111100001
W10011001100110011001100110011001100110011001100110
o
%10101010101010101010101010101010101010101010101010
L1234567890123456789012345678901234567890123456789%
G55555555566666666667777777777888888888899999999991
~
%000000000000000000000000000000OOOOOOOOOO0000000000
©
%00000000000000000000000000000000000000000000000000
0
%00000000000000000000000000000001111111111111111111
=
%00000000000000011111111111111110000000000000000111
)
%00000001111111100000000111111110000000011111111000
o
%00011110000111100001111000011110000111100001111000
—
%01100110011001100110011001100110011001100110011001
o
m10101010101010101010101010101010101010101010101010
=H o]l s|wvlo|~]o|lo|oo||o|s|w]lo|~o|lo|lolc|a]|e|t|v]lo|no]lo|ofc|y|e(t|v]|olr|o]lo|ofs ||| |v|o[n]|olo|o
O =~~~ || N[N[N|N|N|N|N[N|N|N|A[A DD OD|O|N| OO T[T [T TS TS| O
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<T—HADEEFRRALE Data position in display[H,V] >

P1,L128

P*: Pixels position

L*:Gate address line

Figure 6-12 Data position

P128,L1

P128,.128
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7. I Optical specification
Table 7-1  FZHIFFM Optical specification VDD=VDDA=3V,Ta=25°C
Item Symbol Min. Typ. Max. unit Remark
621 40 60 - ° (degree)
BATHE Horizontal .
Viewing angle 022 40 60 - (degree) INote 7-1]
range 911 40 60 - ° (degree)
> Vertical
CR=2 612 40 60 - ° (degree)
Note 7-2
JVRSARE Contrast ratio CR 14 20 - (Note 7-2]
[Note 7-3]
K&t Reflecivity ratio R 12 16 - % [Note 7-3]
FEiEBZE Transmissivity ratio T - 0.25 - %
ISERE Ri T -
DB R ise r 10 20 ms INote 7-3]
Response
Time Fall 7d - 20 40 ms [Note 7-4]
NRIVERE X - 0.31 - [Note 7-3]
Panel White
Chromaticity 4 < 0.33 v

[Note 7-1] fREFADEFE Defintion of Viewing Angle

Normal line

Normal line

A 611 A 912

6 o'clock direction 6 o'clock direction

Figure 7-1 Defintion of Viewing Angle
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[Note 7-2] OV FSARLEMEZE Defintion of Contrast Ratio
OAVRSRAMEEUTOLIIZEERT B,

The contrast ratio is defined as the following.

Reflection intensity in white display

Contrast ratio(CR) =
Reflection intensity in black display

[Note 7-3] 45 DBITEHESS Optical characteristics measurement equipment.
AVRSARE RETE, NARILREEEDRE ERT7-2 R EDRE FET-3DRE S EEZRNT,
EEHDVICNERIFTREICTRELET,
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 AIEES Measurement equipment

(CM700d) (LCD-5200 / DMS803) ‘

Normal line
8° Normal line

Sensor ‘

Light Source Sensor

O —— Light Source

Integrating

sphere K»

-30°

LCD panel

LCD panel
\ ' s

Display center Display center

Figure 7-2 Contrast ratio, Reflection ratio, Figure 7-3 Response time

Panel chromaticity
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white or black

[Note 7-4] B EE(RETZEDZEIL) Respons time (Change in reflection ratio)
BRUBKRELLGLHESEANL. TOROZABHNOBBELIZTERLET,

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

Display surface

@

Rear surface

Figure 8—1 Module

outline

White
¢ Black > |—
100% 7
90%
Optical receiver output
(Incremental )
10% —
—> [e— = [
Tr Time . Td
Figure 7-4 Respons time
8. IHFEIYLT Pin Assignment
8-1) #nFEIYHT Pin Assignment
MO IEDEFMIERI14-11TRLET S
The outline dimensions are shown in Figure 14-1
= No. Sympol
1 SCLK
2 Sl
3 SCS
4 EXTCOMIN
5 DISP
6 VDDA
7 VDD
g J 8 EXTMODE
& rS 9 VSS
10 VSSA
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8-2) FPC {TVehIF4E FPC Bend Specification

Table 8-1 #3494 Recommended Connector

Product manufacturer Series Part number Contact

Panasonic Y5B AYF531035 +FTH8A Bottom and Upper

SMK FP12 CFP-4510-0150F &= Upper side

SMK FP12 CFP-4610-0150F T#EA Bottom side

HRS FH34SRJ FH34SRJ-10-0.5SH L TH#A Bottom and Upper

FPCZTVEEIT MR T, U (NTHEST LEAMEEHQOTHRELLRULETHIFTTEL,
FPCIIAHSAICHEALAVRBSBEELNEILE T, Tf-. FPCE/ARILDESEIZITIRANLAZEZ H WV ESELNERLET,
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.

X K1) FPCHESEmhIF4EIE: HSRIVCHS 0.8 mm - 6.0 mm
& (2) &/HIFR: RE 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

[ |

W | |

Figure 8-2 FPC Bend Specification

[Note 8-2-1] RIRFARBINFYRIIFLZNTTSLY,

Do not bend to the front polarizer film side.

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

[Note 8-2-3] FPC%E#>TLCDED a—ILESRBTI(F1=Y, FPCIZEEBAZ AZMA =Y LA TS,
Do not hang LCD module by FPC or apply force to FPC.

9. ERanfL Display Qualities
BRTARATVAEDA—IILRRGBAICEATAREL, HAREREZ(IZE D]

Please refer to the Incoming Inspection Standard.
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10. 5} BB External capacitors
—— 1 SCLK
——— 2 Sl
—— 3 SCS
—— 4 EXTCOMIN
-—g 5 DISP
-ﬂ 6 VDDA
7 VDD
C1 — C2 # C3¢ —— 8 EXTMODE
T I 9 VSS
4 10 VSSA

Figure 10-1 External capacitor recommendation capacity value

<HEIALTUHYAEE Recommended capacity value >

C1: DISP -VSS :rank B 560pF Ceramic capacitor
DISPOHRFIER DI T HBEEL560pFELET AV, DISPILL LAV B D IR (&
HAEVRICERAEZERRLET
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  1.0uF Ceramic capacitor

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

¥ EREEREUERICOWTIEHERESITY,
CHEAOKETER AT AEEEMHEFMEIEL - ETHRETLTZELY,
AVTUYREFRBUELVIRELGLDEERT HFILATEE)
< 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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1. FRIREE Marking

11-1)4>9 2y IR Displayed by printing. (Ink-jet print)
B-1CHRIIEZRLET,
The display position is shown in Figure.11-1.

IF I ZZ LR 2Ll
// J/
A :/
% Display ’5
] side up 7
Dispaly contents % [
o s
: ------------------ / P2 ol o - - 7
Line1 — | YMDDP | g,
Line2 — | O01234A | Pinra AP |
A | —
: g 20 S

Figure. 11-1 Lot number printing position

Table 11-1 EIFARFFM Marking line definition

Line Marking Description

1 | ymoop Y | REFIHT(BEEXRE)O01,--89)

Single—digit year (Last digit of the year ) (0,1,— - 8,9)
M| BLER1HT(1.2—-9.X.Y.2)

Single—digit Months (1,2,——,9,XY,Z2)

DD | #&H2#7(01,—31)

Digit of the day (01,—,31)

P | ®ETHI—F

Code of manufacture

2 | 01234A 01234 | )77 )LNo(54T)
Consecutive number (Traceabillity number)
A ETa—F

Product revision
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12. BEMEE Packaging form
12-1) h—bF o BREEH Carton storage condition
1) Hh—roBEH LTS : 8 (max)
Piling number of cartons.
2) 1h—bURER{E SR : 2240 pcs
Pakage quantity in one carton
3) h—roH4a4X : 578 mm x 382 mm x 255 mm
Carton size (Typ.)
4) BEE=S : 9.2 kg (One carton filled with  (2240) 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.

-FFES Atmosphere
B.7ILNEEFHMRUVRHEMEZELJIERIEIEETNANRHINGNE
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
HERICKIFEBFOTFTES 2 —LOWKIEL[H LT 5EMT.
50%RHLELEIZFRIZE R ., 8 E7 —REDF X REHEL THRIEBETIUL,
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.

‘EStE Y Direct sunlight
ABEHIZKDLILEHC=OIC. BETORENMDN—HITTREBLET,

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

KRR EH Atmospheric condition
BRMEODARPCERMEDIDE—BICRET HRILTEEL LI,

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

#E8EMHIE Prevention of dew
BRI O BERICENT KIRORFIVED EITA—F U ZENTTEL,
INLYREERD DBEGRK[EITI-80 . ELEREL TS,
BEERERERL, BENoHLTRETIV, BEICFBIBEOREZHELET,
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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-#xE) Vibration

BICIREIL TOBIEATICZIZRE LG 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,
EDa—ILAEERITRNGEVDIREET 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

| RARE:
\ L ]

— | LothNo, : Q1T) 2011, XX, XX

Quentity: Q) PCs

QUANTTTY |
[ LoTATE) |

a-tr-EF

Iy —THEASONTT. bo{

Figure. 12-1

Packaging Form
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13. €S ERSEH Reliability Test Conditions

13-1) {EEMSEREE Reliability Test Items
Table13-1 ReliabilityTest Items

No. Test Item Condition Remark
=mRTF GEEE)
1 High temperature storage test Ta=80°C 240h
(Non operating test)
ERRT GEENE)
2 Low temperature storage test Ta=-30°C 240h

(Non operating test)

=a s
(=1 /M [5) A

. . Tp=40°C/95%RH 240h
3 | High temperature and high P ’

o . (#5211 No condensation )
humidity operating test R

=mEE °

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

8

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

6 | Thermal Shock test Ta=-30°C (1h)~+80 °C (1h) / 5 cycle
(Non operating test)
FHEME +200V. 200pF(0 %)

7| Electro static discharge test £ifiF: 1A each terminai: 1 time

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

EaliE-%:4
FHEREICEVT. REMBEEEHOLEEFEALXEELGLELAENE

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

(OBREFEIRE: JRE=15~35C, JEE=45~75%, [ RIE=86~106kPa
normal operation state:Temperature:15~35°C, Humidity:45~75%,
Atmospheric pressure:86~ 106kpa
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MODEL No.

LSO10B7DHO4

SPEC No.

LD-28Y07B
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