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(FEHRBOEIMYHVOEVEAEROHERICS->TDIEE)
[NOTICE]

KLKEHALEDEE Precautionsd>
a) ALHREFBHOEEIEITHIDOLINBTLEFNTOET DT, RYEWIZIE+RICTEETECE I, R4k
EQANBEHAICEMTHEELLZVES. BBVLWBLETFET F-. F=FICHL TR EHRELZEN THRRLA
W&, BREVBRLEITFET,
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) ARLEFHBITHBEINTLAIGABIT. BHRSEZFSF-ARNGICAFIZRATH-HODIDOTHY . KitHkE
[CEOTIEMBEHE. TOMEFIDOEMRIIH T HREFIIRBEDHFFEEZITOLDOTEHYFEEA,
F BB REZERALECEICKY. BEZBEIEAAEFICOANDIBMENREL-GE . BH AR DEE.
SEITEENMDDDILDOUNIDEFELTE—UIZTOEFZFAVEE 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.

c) AEHREBICERBINIXEGOFEAFHOCERLOIEZTEEFZERL CHERASNAILEFICERT HIEFIC
BALTELEE—UZT0EEZEVEEA,
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) BHETHFIOLLIIEEEREZ OO, HHRIE. it M. B, ZORORBIZOVTEMELTER
TREENHYVET . ARBOFRAANICERFTOERELHRACTHERNLEFTTIOBMOBLES .
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) BUHPFBEILFERICIOTELEBEIOVWTE—NDERZAVELREA,
AHBETERDIIG—BHILEFRBIFERASNDSOICEIASINTOET,
Observe the following points when in using any device in this publication. SHARP takes no responsibility for
damage caused by improper use of the devices.

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

N—=YF a1 —4— Personal computers

‘B Office automation

-B{ERES Telecommunication equipment
-EHRIEER Test and measurement equipment
-ERMES Industrial control

- AVHEZS Audio visual and multimedia equipment
-REAELES Consumer electronics
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) ARERKEUTOIIGHFICERTHIES L. BULRABLURSLGRIZEEL ., EHEE-T2UEE T
[CTHERTALICERVLELET,
The appropriate design measures should be taken to ensure reliability and safety when SHARP's devices are used

for equipment such as:

EEHEBOREEE (RITH. EE. BBIELGLE)

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

B Traffic signals

A RIBA D IR AN B W Gas leakage sensor breakers
TIo5—LEE Alarm equipment
BIEREHHRLLE Various safety devices etc.

g AEREFLUTOLILBHTEIMEEME - REUNVBELESNIAZRNDERAZEHILTEYEEADT, AR
mECNLDAEICIEFERICELELTTELY,
SHARP's devices shall not be used for equipment that requires extremely high level of reliability, such as:

-BEERUVFTHBEKS Military and space applications

- [RF A E4E R Nuclear power control equipment
-EMHFICHOI DS EERSR Medical equipment for life support
T EERR Aerospace equipment

RRIREEER Trunk line communication equipment

h) ABRIIOETFAGANHYFEL =0, BRI EHRFEROFT TTERRSETT OEMOELET,

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

D ABFEEMNEETIARUNTIERASNSGERE. FANCEHRFEEOEFTTERBEEET LOHHL
BMLET,
Contact a SHARP representative, in advance, when intending to use SHARP’s devices for any “specific”

applications other than those recommended by SHARP.

) AABREICERENELEESX NADITEEIZKYBRRT HIDELET .
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 AVUBBIEMEOEREIHYFEEA,

The ozone-depleting substances are not used.

) AREEIERoHS EU/2015/863[ZETNTHYET . RoHSIRIE DI OIRR/NF TV DERMLGERIHYEE A,
The device in the production is based on RoHS instructions EU/2015/863.

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

[Precautions for handling]

(1) BED2—IILORYFEWIITESLRYERDDLEWNREICTIT>TTSLY,

Treat LCD module in dustless surroundings.

(2) FPCEANARYRIITFIRT BB T EDA—ILICA N T HERPIEBTZOFFIZLTHSIT>TTRILY,
Be sure to turn off the power supply when remove the plugged FPC.

(3) FPCOIREHLEFIZIFTED 21— LAl OEERERACFPCIZELA DD H BN ESITERBLTTEL,
BAEOEMTREGLATREEAHYET .
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.

@) NFIVKREDRARIEOEZVDT BONLOPHALGLD TEYLAVNKISEYFZWNIZFE+2EELT
T

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

(5) LCONRILIFAZANEEN TSSO BT PERTENTLEIZENHYFET,
EIZEIRWIZIETEELTT LY,
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=H. LCORARIILD Ty R AT FBELTZEN LLEINTLFESTH. RF TIEHANLGOTTEL,
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.

() KFENRFEAETHEEBOIIORRAIEYVET DT, ICICKRERHLIVEERLSNMNAETIHER ST
TELY,
Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft

cloth immediately.

(8) AEMILCGSEEATEYFEY . BUIEHEI N RELSBEOERLET,
This module contains CGS. Please use appropriate anti-static protection methods for all contact with the LCD

panel and its electrical circuits.

(9) KIFAPLENMRADEFAZRAMU THRIFLVLLIICHERA TS,

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

(10) LCOMBEIELT-15E . BERMNRNASAIREMAHYET . RERMN RO TOOBITEMUIIGEE . HEHFZITEONIC
KTHULGRL 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.

© Copyright 2020 SHARP All rights reserved
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A1) EARLEOTIF. BERARISESNI AT LT T A ZEDON2TO—THRERILLTTILY,
NPIILKRENFENZE . RERHIVEELSHVOAFETHERSTTELY,
BNAESIZAIZIPA(MYTOE LT La—L) EFE>TREAZEHEMoTTSL,

Ff=, LCD/ARILIHF RIS A M EFERALTOET , COBAHEBIHAINET EMEORRELZYET
DT, BMYRNIITHEBL TSN, F-, BEEETHALOTTZE,

IR FEDFBREITORIE. RIERHDINDEROANHATAZIMOTTELY,

Use N2-blower such as ionized nitrogen has anti-electrostatic when you blow dusts on Polarizer.

To clean LCD panel surface, wipe clean with absorbent cotton or soft cloth.

If further cleaning is needed, use IPA(isopropyl alcohol) and wipe clean lightly on surface only.

Do not use organic solvents as it may damage the LCD panel terminal area which uses organic material.

Also, do not directly touch with finger. When the terminals cleaning are needed, those should be wiped by a soft
cloth or a cotton swab without directly touching by hand.

(12) REABANDL—ILOKBERIDBYRFFIFLS . RETEEOBNAAHYET,

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

(EXEHFRFDTEFRR)

[Precautions for Set-design]

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

(2) IRV EITREENTT —bRSANF IRILRREFUMNBRESN TV SEIRE) £RUVEIIEST L EE
[CENMELIGWNAIREMEA HYE T DT, LCDED 2 —ILERE T . 7 —rSANEEL T HEZEAPDBETT,
FHLCDNARILBIEICKEAFE DRV BIFINSE/ARILFEDLZELIZDENY | RRBMEINMETTEHEL
HYFET  LOD/ARJLAIEZENR T DL IeREHHBELE S,

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.

() AZREITHRELLLEDIS AA MO SENRLCD/ AR IL X FIT+HERELTTELY,
FrERVFDEEIZENT. RCNEDX L AD MO SELREREL TS,
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) FPCONFIRE I ZAYF)—FDHHIZENHYFT DT, EEIMMEEMLEVRITEE TS,

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

(6) ELa—ILERHEICER—EDENLINEERTLT RRTFRGEDRRALLGYETDTE D 2—ILEEE
EBTELIGHEEICIELENTTIL,
It causes an irregular display and the defective indication, etc., when always put constant pressure on the back of

the module. Please do not make the structure to press the back of the module.

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

optical performance.

© Copyright 2020 SHARP All rights reserved
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() REFREITRESN TV SFRKRER (L, BT FoTLEEN, ChEBATHALIZES. A D HRE - HIE
PRHEDLIEDBNAAHYET  BEEEPLCANES LY. ERBRDNTVXFHFLEZED L BN FKERE
HBAGRWLKIITEEFLTTEL,

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) HEEFNMESHERERNICTHERALTTEL,
CHHEBEZHEAGE. BAFKKEBANTHO TLIEFRIIEShEE 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—IABREBAZDODANESOENM, LIEFIZDONWTIE, KEHREDER-EEEEZDI— 2 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) EYrDFERAFHICEDLE T BV 12— LB EROERERRERZEEZ R TIUL,

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

(1) EZa2—ILORYKRLWRUTHEA AL TRIEHFEZFIEXTEARAFTORAKRELELIZ. ChoDHRE
HRETHRE. BHBER. HEZEOMHOFERAIBRECERDRRIZGLIENHYET DT, O K%
BRIETCEFERLGVLTTEL,

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—ILREIEHLEELTRESIRA—IZEMSTEYET DT, REFIRA—FERIALTITEALEELY,
i?‘:—EZ%IJ75\L,7‘J%ax7~7~—l~(iﬁﬂ£") fFHFLELNTLEELY,
RESIR—MEBURYM T TREMRET & RARKRANLEEL. RRTRZELLHTREMEAHYET
Protection film is attached to the module surface to prevent it from being scratched. Peel the film off slowly,
just before the use, with strict attention to electrostatic charges. Blow off 'dust' on the polarizer by using an ionized
nitrogen. After peeling the protection film off, please do not reattach to the front polarizer. If you reattach and store

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

(13) LCD/SRILIE, MM RN RICEYRRICEENHEIBNHYET . Al BIBYILIELE DAL AH
MHBEWNERICTFE EISERELTTSLY,
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) REREETRVRTABREWIL. BOBEMEICHERINSIRTIHIE- VIV EBEFIDOLCD/ARILA
DFLFLEDTD. BRNARIILOEE-HEFITOERATHOONIHHOEBREERERL TS,
To prevent reduction in optical quality and abnormal display, avoid exposure and contamination of the LCD panel
from epoxy resin (mine system curing agent) that comes out from the material and the packaging material used
for the set side, the silicon adhesive (dealcoholization system and oxime system), and the tray blowing agents
(azo-compound), etc. Please confirm LCD panel compatibility with materials employed in your manufacturing and

shipping processes.

(15) EDa—IVIZBANGEEREAELGENEIIC, REMZEEL-AREE - R EZHBULLET,

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

(16) AE I, BiK-BIELHRTEHYEE A,

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

(17) ARGICEEREBREZFEALTOETOT, /ARILOBRVEICS THEET VU DIZIFEED L, FiE
DABZHERE 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.

® {EZFE/Operators
EEENEIZDOITEHKR. BY. FRENMEBZEY (FAO0. RITFLY . JLEQHEZY) DIHE. AKX
ISR ERNFTEIIBENLHYFITOT. BEXRT RS (FBFESHLEMIMA EZEALTTIL,

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

®  35#f-E%{%/Equipment and containers
BIRORBOME BEZHF OBRM. . BEZ BAILETE. A7 BEH. FAST. Iy EFXEE.
BRIF)IIHEINRLETOIBNIHYFET OT. HEXRX K (FHEHIEM: 100MQ) ZT>TTFEL,
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
RIEANARDSEM - BEIORELE-HERERET I LTRELREEHLET . RMMNIEEY (E5HFH.
TLHE)DHE. LICOAZAROEBOBESINRELE TICHETIBALHYET O THES KR
(BFELAEH:100MQ) EFToTTELY,
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 2020 SHARP All rights reserved
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® EE/Humidity
EEXGORE L. BHEXREVAROREENICERLTEYBEHLICKELEDLYEFLET,
IREMNORRFEIRSEME S ARDOBHESHIEMIENMZIBALTEZRET 4. BEZ40%LLEIZRD
FRICLT TSV FIZSIR— 2R TEOCANDFNINET A IEEFE EEZS0NLL LIRS BDOBRE
JO7—%&HEATEL
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.

® ¥/ Transportation
Ef - RE X ZDITA (BEORE ICIVBRHFORERFO—IILEOREMBNTFELRY. F-ARKFE
TR EL-BHEREICIVEETESFEECIBNAHYET O TREMHFICLHERHEREITOT
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.

(BNERrDIFEER)

[Precautions for operating LCD module]

(1) RY2/AATz o OIFERIEBIEAIZEN, LCD/SRILDARI I TBRICHEEE EZADIERARANFEELET,
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) BMEERGEBERNICTHERALTTSLY,
COHEFAZBA-HE . NS AERATH> THHEFRIESNFEE A,
Be sure to use LCD module within the operating conditions. Operating module out of the range is not guaranteed

even if it is in the absolute maximum rating.

(3) LCD/ ARV IFHHEDREN TRESELVTTSW, HEDRELLGYFET,

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

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

proper picture quality.

(5) BLEERRE. 2HEAURN(ER. BiB) L. TNLUEDBZEX)IL v aiEE AN TREMNIRSELVRIC
BEEL TLZaLY,
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) LCDEDa—LABERARNEIBE  BRAATUSERTET, RRCHENHET. TOBERT—40
BEZAAZITOTTEL,
If LCD module takes a static electricity, as the display image which is written into pixel memory might not be

displayed, Data update should be executed frequently.

© Copyright 2020 SHARP All rights reserved
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(1) BREROCEBADNHLIRTORE. NMBEICKYBLANILNMENIEDLLIEAHYETH ., TETHETITFRS
THLHYFEE A,

It is neither a breakdown nor a defective indication though very slight change in black level might be periodically

seen in a black part on the black display image according to the source of light (angle of the luminance and the

source of light).

(8) AEFEICREIN TV A RARER (T BT FoTZEN, ThEBATHEALIGE. SR DB - IR
PRHEDLIEDBNAAHYET  BEEEPLCANES LY. ERBRDNTVXFHFLEZRED L X FKERE
BAGRODEIITEHRELTTEL,

Be sure to follow the absolute maximum rating in the specification. The design should consider the surrounding
temperature, the fluctuating input signal, and tolerance of the electronic parts. Exceeding values is possible to

cause worse characteristic such as burn and/or broken of the parts on LCD module.

9) EVA—IABREAZDOADESONM, UIFIZOVTIE. RMHEDOER-ESEEDS—T U RIZH-T
Ty,

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

after power on of LCD module.

(10) BESET CORKEERAINIGEE. BEFRNIDEICGYET,

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

high-humidity

© Copyright 2020 SHARP All rights reserved
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(REFDOIERR)

[Precautions for Storage]

(1) SRR, EF AR OEBOVEMETITHRELGZOTTEWD, BULMERRICRELTTEL,
After opening the package, do not leave the LCD panel in direct sun or under strong ultraviolet ray.
Store in the dark place.

(2) EREFRELTTRERMENEEL. ERERFRELLTIZEARAMEDORIKLLGY, TORKEIZRESLL
BEGENHYFES, CEALETERMIETOREZEBVOLET . FLEEDEWEHICRELET L. FHAIR
BEVUVAYRITAILLDT A—DEZTES, TESEITERMATOREFESFELLET .

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) REAHE Keeping Method

a. B EEICITHTEHEONTTELY, b. FLAIZHIO TRERTICRE T LY,
a. Don't keeping under the direct sunlight. b. Keeping in the tray under the dark place.

© Copyright 2020 SHARP All rights reserved
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(thDEFEHEIR)
[Other Notice]

(1) HHEERETERNTOTERIF., REEVLARFT DT TEENET,

Operation outside specified environmental conditions cannot be guaranteed.

(2) BIR(VDD-VSS)DAVE—H LV RETIFTHERT 54, LCDED 2—ILDLEHNGELIC
NZROVERBALTTELY,
As power supply (VDD-GND, VDDA-GND) impedance is lowered during use, bus controller should be inserted

near LCD module as much as possible.

@) NRIILREICIFFERRABRYFTONTONETH . AEDRBITEMRICHLTHIELFEFT DT,
EST B PCRNVEMEOBLETREBIRELGVDEIICLTEELY,
Polarizer is applied over LCD panel surface. Liquid crystal inside LCD panel deteriorates with ultraviolet ray.
The panel should not be left in direct sun or under strong ultraviolet ray for prolonged period of time even

with the polarizer.

4) BEORRAEGYET DT RLTED2—ILERRELELTTE,
Disassembling the LCD module will cause permanent damage to the module.

Do not disassemble the module.

(5) LCDO/ARILOBEIEL-IZE . FORBREODORICANGNTZEN  RENF B KIRFIZHWIGEL.
ELICABTHVDELL TS,
If LCD panel is broken, do not ingest the liquid crystal from the broken panel. If hand, leg or clothes come in
contact with liquid crystal, wash off immediately with soap. If mouth or eyes come in contact with liquid crystal,

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

(6) AERF. FHMEIASHRTERETCOLEETIEICRVTODSBEHEZOY  BE/ O,
1-1-1k) 204y MRERR)Z—UIFEALTOER A -, BATEYFEE A,
ODS (specific chlorofuorocarbon, specific halon, 1-1-1 trichloroethane, carbon tetrachloride) are not used or

contained in material or all production processes of this product.

() EDa—ILOREEICOVTIE, A BARKICIVEFHZZITHI5E1/HYET .
FNENDBEBERFIHE->TRELTTSU,

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

(8) ZDfth, BEEFEHMICHT HEEFETEFLTIZSL,

Observe all other precautionary requirements in handling general electronic components.
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(LCDED 2—ILDEFEIEEIR)

[Discarding liquid crystal modules]

LCDED a—ILEBEIT HHEEIELUTOEITEELTTIL,
Follow the regulations when LCD module is scrapped.

The government you stay may have some regulationsabout it.

LCD/ SR )L o ASABELTREEZL T,
ALCDEDA—IILDEFEEMEIIHYEE A,
LCD/ARILICIE. BIR-BEEMEFEFATEYFEEA.
LCD/ARILIZEFENDREMFHE, Z<HME ($9100mg) T, /ARILHEINTEHIR
NETAEFE T2 MHF BB E (LD50) =2000mg/ke.
ZEE M (Aims test) : 21 (Negative) D#M FEBATHERALTHYET,

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

© Copyright 2020 SHARP All rights reserved
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(REARDFTEER)

[Precautions for Rear Polarizer]

ERAROREICIEIEBEm LI/ ILLEFERALTBYET,
BERLEIAIVLAIZEBRIBEARELOT VA, RYFRWNZIZITEELLSESN,

Brightness enhancement film is being used for rear polaraizer surface.

This film is easy to delaminate during layers.

DAHBDEE. REF. REICEVTRERDIENAEE. BOASENSLNELIITLTTE,
ERRBEDE oM ITIZEDHRIREEABHYES .

Do not have an impact or put on a high stress on the edge of rear polarizer because it has the potential to become
a dilamination , when you fix, hold and mount this module.

DRFHIRDIRET IV LERIBES DRI TRORITEELTT S,

Please be careful about the following points when you peel off a protect film on rear polarizer.

a) RETAIVLZRIEET DEEFICHARGRICENLOOHFGLDEHTHENTTSLY,

Do not hit something hard or sharp on polarizaer edge when you peel off a protect film,etc.

b) REITAILLDREIIIEF T —TEEF L. B-POL-1D“A"DARIZRIEELTT LY,

Please peel off a protect film with adohesive tape.
At that time, peel direction is “A” in Figure POL-1.

Peel direction of protection film(Rear side up)

Figure POL-1
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Adhesive tape

N

OK

180°

Rear protect film

e

I 90°

c) HEEEATORDMET—TDRIBEAEIX180° ITHEVAETITOTTALY,
FIREAEI TRIBIHDIIRLERRBAREELOILYET,
Please peel off the peel angle by about 180°.

NG

Do not peel off the peel angle by about 90° because the angle is easy to delaminate during layers.

Figure POL-2 Peel angle
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1. WA Applicable Memory liquid 64 Color crystal display

CGUaAVEENS VO RIZERAW B AR DABNT—AE)RETAATLATT,
AERIER14-1ITRLTOET,

This TFT 64-Color 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. E Overview

- MBEBRHT—/IRIL
- BEEYAX1.29%  fREE 260 x 260E %
-+ Bbit/ \SLILEBIZ LS TR R
TEHRDRRICRGBZ2bitZ ALNVTEHEY. 64BRITA ATEE
- NRILABICT—HERIERADAER—ZANE
B/ OEMERAWVER-BE- OV /N\IMEED AL EE
- BIEEEBENTFT/ARIL
- RESEMRIEHCLHR
FPCIz & ks

+ Reflective active-matrix with slightly transmissive panel of Color.
1.29” screen has 260 x 260 resolusion.
+ Display control by 6bit parallel data signal communication.

1 pixel has RGB each 2bit, the pixel can display 64 colors.
+ 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 HC treatment
- With FPC (Applicable connector : Ref to recommended connector on Table 8-1-1)

3. BH M4k Mechanical Specification

Table 3-1 AL HEER Module mechanical specification

Ttem Specification unit
BEEYA4X Screen size 1.29” inch
HXRERI)T  Active Area ©32.76 mm
Ry ER Dot configuration 260 (H) x 260 (V) Dot
RykEyF Dot pitch 0.126 (H) x 0.126 (V) mm
ETEF ] Pixel Array HWANSAT

Stripe Array

RTE—F Display mode Normally Black -
YASIFRRA Outline Dimension 35.56 (W) x 36.26 (H) x 0.91 (D) mm
BE Mass (2.1) (max)
FEALEE Surface treatment(Top POL) HC (Hard coart treatment )

[Note] EEMANETEOAEFIRI14-1%SHE

Detail dimension and tolerance are shown in Figure.14-1
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4, ANFRAMHBEUBEE Input terminal names and functions
Table 4-1 #HF5£#l Pin description
Pin Cofigur
Symbol /0 ] Function s &
No ation
F—hRSAN—ER
1 VDD2 Power — 7 71 iR . .
Power supply for the Vertical Driver
2 — - - Open (No connection)
3 GSP Input NoPull | —FRSA/\DRE—MES Start signal for the Gate-Driver
F—RRSA DI BYIIES
4 GCK Input | Nopun | 2 HEZIQZAVIES
Clock for signal for the Gate-Driver
5 GEN Input NoPull | #—kAx—TILIES Gate enable signal
INAFN/ T = RS D NEESR
6 | INTB put | Nopun | /VTTV/TTHESANOMEMILES
Initial signal for Binary/Gate-Driver
LCODRIEFERE
VCOMER B M Signal / Duty =50% DA
7 VB Input - .IE”_L*E ena K % ik Note 4-1
Black signal voltage of LCD
Inphase signal to VCOM / Duty=50% Square wave
LCODRERERE
VCOM&E#: s 8 D Signal/ Duty =50% D /5 23]
8 VA Input - . ff"ﬁﬁ*ﬁ .\ Jhid b OTHE Note 4-1
White signal voltage of LCD
Opposite phase signal to VCOM / Duty=50% Square wave
NAFYRSA 13— QBEFRAEVER
9 VDD1 Power _ AFIESA I_I?E. ) EIR - ‘
Power supply for the Horizontal driver and the Pixels mem
10 VSS Power — GND
INLFYRSAINDRE—MMEB
11 BSP Input | Nopun | L TTWFFANORETHES
Start signal for the Binary-Driver
NAFIRSANND IOV IES
12 | BCK Input | Nopull | TTWRIANOIOVIES
Clock for driving of Binary-Driver
13 R [0] Input NoPull | FHEFRDOHKES Red signal for odd Pixels
14 R [1] Input NoPull | BHEROKES Red signal for even Pixels
15 G [o] Input NoPull | FHEFRDOEKIES Green signal for odd Pixels
16 G [1] Input NoPull | BHEROEFES Green signal for even Pixels
17 B [0] Input NoPull | FHERDFES Blue signal for odd Pixels
18 B [1] Input NoPull | BHEROFES Blue signal for even Pixels
19 - - - Open (No connection)
LCDODIEVimFEE / Duty =50% DA
20 | vcOM | Input - me urY oA g Note 4-1
Common terminal voltage for LCD / Duty=50% Square wave
21 (NO) - - Open (No connection)
NoPull : FILT7YT  TIF O ELLTHIEL

Neither Pulled up nor Pulled down.

Note 4-1 :NERD X AIFIHEABICEHZE LA >THEYFETOT, HER. YVTLENHAIENLENKIITEER
LTTFELY, VBIZVCOMERLIES TY . VAIXVCOM VBDO REEIES T,
: Because of direct connecting to internal common electrode,

Please don’t be static electricity/ripple/etc applied.
VB is the same signal as VCOM,and VA is the inverse signal of VCOM and VB
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Table 4-2 ANEBL NI Input Signal Level
Pin Signal HCEDEF MHAE T—REH T—HRE
Symbol I/0 Voltage .

No (type) Boot Initial (Update mode) (Hold mode )
1 VDD2 Power DC Power 5.0V 5.0V 5.0V 5.0V 5.0V
2 — —

3 GSP Input Pulse Signal 0/83.2 ov ov Hi/Lo ov

4 GCK Input CLK 0/3.2 ov ov CLK ov
Pulse Signal

5 | GEN | Input tse signa 0/3.2 ov ov Hi /Lo ov
/ Hior Lo

6 INTB Input Pulse Signal 0/83.2 ov ov Hi/Lo ov

7 VB Input et 0/3.2 oV oV 0/3.2 0/3.2
Square pulse

8 VA Input a2 0/3.2 oV oV 0/3.2 0/3.2
Square pulse

9 VDD1 Power DC Power 3.2V 3.2V 3.2V 3.2V 3.2V

10 VSS Power GND ov ov ov ov ov
11 BSP Input Pulse Signal 0/83.2 ov ov Hi/Lo ov
12 BCK Input CLK 0/39 ov ov CLK ov
13 R [0] Input Logic Signal 0/32 ov ov Hi/Lo ov
14 R [1] Input Logic Signal 0/3.2 ov ov Hi/ Lo ov
15 G [0] Input Logic Signal 0/3.2 ov ov Hi/Lo ov
16 G 1] Input Logic Signal 0/3.2 ov ov Hi/Lo ov
17 B [o] Input Logic Signal 0/3.2 ov ov Hi/Lo ov
18 B[1] Input Logic Signal 0/3.2 ov ov Hi/ Lo ov
19 — =

i
20 | veoM | Tnput Valin) 0/3.2 oV oV 0/3.2 0/3.2
Square pulse
21 (NC) -
X BREERFSEROtypEDLEH
Above each Voltage value is typical.
X ECEHEF . BIREAR
Boot When just input Power
X fEAE BRIEAR, ES AR
Initial : Between PowerON and Input Signal.
X TAEH RRT—EADEZTHBALTER
Data Update mode : Updates data in pixcel memory.
X TARE T—AEMBLTRRHER
Hold mode Maintains memory internal data and maintain current display
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5. #EXIRATEH Absolute Maximum Rating

Table5-1 #xtwmAE®K Absolute Maximum Rating VSS(GND)=0V, Ta=25C
Item Symbol Terminal MIN. MAX. Unit Remark
V_VDD1 VDD1 -0.3 5.5 A%
SSAIN—BES
FoAN—RREE V_VDD2 VDD2 0.3 5.5 v
Power supply voltage
V_VSS VSS 0 0 A%
. GSP,GCK
High Level VHI GEN.INTB V_VDD1 Vv
ANESERE BSP,BCK
Input signal voltage R [0:1]
Low Level VLI G [0:1] 0.3 A%
B [0:1]
QAEVIHFERE High Level | VH_VCOM VCOM — 3.4 [Note 5-4]
VCOM,VA,VB VA \Y%
terminal voltage Low Level VL_VCOM VB -0.3 N
i Note 5-1
B et ~ N , o | Motes
Strage Temperature [Note 5-2]
B{ERE (\RIILRERE) [Note 5-1]
Operation Temperature Topr — -20 70 C [Note 5-2]
(at panel surface) [Note 5-3]

[Genaral Note ] BIEILVSS(GND=0V)ZHELLIZETT,
Above Voltage value is a value based on VSS (GND = 0V)

[Note 5-1] EVa—ILDWLHEEEAEAL THEREREBIENOEIICLTTSEL,
Do not exceed this temperature in any parts of module.

[Note 5-2] IREEIX95% GRE40E) EFTELTTEL, FLHERICITEBELTTSL,
RABEREIICLUTICL, BEIELZLTTIL,
HELBE. BRI —INRELREHREBRELGEVSEENHYET,
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 5-3] BMEREIIBIMEDAERIAT HRETHY . AVFSAMIEERE - ZOMDRRMEMIZEALTIE
Ta=+25°CICTHIEZITLES
Operating temperature is the temperature that guarantees only for the operation.
For contrast, response time, and other display quality determination, use Ta=+25C.

[Note 5-4] VA,VB,VCOM®High-Level EEIEVDD1TET S,
The Hight Level of VA/VB/VCOM must be below VDD1 voltage.
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6. BT HEE Electrical characteristics

Table 6-1-1 BEE)%F Operating Condition

6-1) TFTi& @/ JLEEEIER TFT LCD panel drive

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

Item Symbol | Terminal MIN. Typ MAX. Unit Remark
VVDD1 VDD1 3.1 3.2 3.3 \Y%
FSAN—BREE
FiR R VVDD2 | VDD2 4.85 5.0 5.15 v
Power supply voltage
VVSS VSS 0 0 0 A%
GSP
GCK
High Level VIH GEN VDD1—-0.1 3.2 VDD1 \Y%
ANESERE INTB
Input signal BSP
voltage BCK
Low Level yi, | R0 VSS 0 VSS+0.1 | v
G [0:1]
B [0:1]
VCOM.VA.VBEE High Level VCOMH | yoom | (VDD1—0.1) 3.2 VDD1 \ o 11
VCOM,VA,VB VA o
. Note 6-1-2
terminal voltage Low Level VCOML VB VSS 0 (VSS+0.1) | Vv

[Genaral Note ]| BEIZVSS(GND=0V) #H#ELLI-{ETT,
Above Voltage value is a value based on VSS (GND = 0V)

Note 6-1-1 : VCOM&EVBIEEAE. VAITHEHLBDESELYET,
T A—BERIAIVT DAL FHEELENEIRETFELET,
VBIZVCOMERILIES TY . VAIXVCOMVBD RERIES TT,

VB is in-phase with VCOM. VA is opposite-phase to VCOM.
Please design not to be occured deviation of Center voltage / Signal timing.
VB is the same signal as VCOM,and VA is the inverse signal of VCOM and VB

Note 6-1-2 : VA,VB,VCOM®High-Level EEIXVDD1L T ET S,
The Hight Level of VA/VB/VCOM must be below VDD1 voltage.
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6-2) IR —7> X Power supply sequence
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B —/7 X Power supply sequence
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Figure
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[ON Sequence]

T1: VDD1 EIFEERI(ICIZ& B) XABIHIZILH LAY DEVERFFEALAEVTTEL,
: VDD1 rise time(depend on IC) »Please not use extremely slow power source

T2 : VDD23 L IFBERI(ICIZ & %) XABIHIZILH LAY DEBVERFFEALAEVTTEL,
: VDD2 rise time(depend on IC) Please not use extremely slow power source

T3: BRAEAONHEL (BELAEEREEAH) LFET T3 =2 17L—AL
: Pixel memory initialization(write all screen black). T3 = 1frame

T4 : VCOM,VA,VBiL % E AV Y BERE T4 = 30ps
xR &IEHBERD T v F RO Z BRI 5 1= O DERE
: VCOM, VA, VB rise time T4 = 30ps

Release time for initialization of the latch for common control.

[Normal Operation]
R EERE)D A

Duration of normal driving.

[Off Sequence]
T5: BIRAEYADOHHL (BEELFAZRESAHA) LET T5 : T3 & Rtk
: Pixel memory initialization(write all screen black). T5: same T3
T6 : VA,VB,VCOMIL T IF B T6 = 30us
: VCOM,VA,VB fall time T6 = 30ps

T7 : VDD23 5 FIFRRA(ICIS & B) XABUHICIL B TAY OBVEREFEALZVTTEL,
WBEICIELT A AFv—VRBEEHBLTTELY,
: VDD2 fall time(depend on IC) »*Please not use extremely slow power source
If necessary use discharge circuit.
T8 : VDD1Z %5 FIFRR(ICIS & B) XABIHICUL B TAY DBVEREIFEALEVTT I,
BEIZHCLTAAFr—PRBEEHLTT S,
: VDD1 fall time(depend on IC) 3 Please not use extremely slow power source

If necessary use discharge circuit.
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6-3) ANEEDOEXRY Y Input signal characteristics
Table 6-3-1 EHZAX$ Recommend Operating Conditions and DC Characteristics
VDD1=3.2V, VDD2=5.0V, VSS(GND)=0V, Ta=25C
Item Symbol Min Typ Max Unit Remark
1frame frequency v — 21 21.4 Hz
vertical period tV 46.7 47.6 — msec
Table 6-3-2  AC %1% 1
Input Signal timing Parameters 1 VDD1=3.2V, VDD2=5.0V, VSS=(GND)=0V, Ta=25C
Signal Item Symbol Min Typ Max Unit Remark
Rising time trINTB — - 50 ns
Falling time tfINTB — p— 50 ns
Pulse width Hight level thwINTB 46.52 47.29 47.93 ms
INTB Pulse width Low level tIwINTB 176.88 179.56 182.24 us
Setup time (Hight level) thsINTB 22.11 22.45 22.78 us INTB to GSP
Hold time (Hight level) thhINTB 987.43 9291.785 296.14 HS | GCK(523) to INTB
Hold time (Low level) tIhINTB 21.11 29 .45 29.78 BS | GCK(527) to INTB
Rising time trGSP — = 50 ns
Falling time tfGSP — — 50 ns
GSP Setup time Hight level thsGSP 44.99 44.89 45.56 ps
Setup time Low level tlsGSP 44.29 44.89 45.56 ps
Rising time trGCK — - 50 ns
Falling time tfGCK — - 50 ns
Setup time 2 tsGCK2 0 (335) - ns | GCKtoBSP
Setup timel tsGCK1 18 - - us GCK to GEN
Hold timel thGCK1 18 - - ps GCK to GEN
GCK 88.44 89.78 91.12 | ms Duty 50%
GCK width Hight level thwGCK Note 6-3-1
1.0 B B HS Duty 50%
88.44 89.78 91.12 us Duty 50%
GCK width Low level tlwGCK Note 6-3-1
10 a h Hs Duty 50%
Rising time trGEN — - 50 ns
GEN Falling time tfGEN - — 50 ns
Pulse width Hight level thwGEN 27 — — us
Note 6-3-1 : Partial Update mode (non-updated timing ) [ Fast forward GCK |
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Table 6-3-3 ACH:H4 2

Input Signal timing Parameters 2

VDD1=3.2V, VDD2=5.0V, VSS=0V, Ta=25C

Signal Item Symbol Min Typ Max Unit Remark
Note 6-3-2
0.5 30 66 Hz Duty 50%
VCOM frequency fVOOM Reflective mode
VCOM Note 6-3-2
VA 54 60 66 Hz Duty 50%
VB Transmissive mode
Rising time trVCOM — — 100 us
Falling time tfVCOM - - 100 ps
(Duty cycle) (tdyVCOM) 48 50 52 %
Rising time trBSP — — 50 ns
Falling time tfBSP — N 50 ns
BSP Setup time Hight level thsBSP 330 335 340 ns BSP to BCK
Setup time Low level tlsBSP 330 335 340 ns BSP to BCK
Rising time trBCK = — 50 ns
Falling time thBCK N — 50 ns
BCK BCK frequency fBCK — 0.746 0.758 | MHz Duty 50%
BCK width Hight level thwBCK 660 670 680 ns Duty 50%
BCK width Low level tlwBCK 660 670 680 ns Duty 50%
DATA Rising time trRGB — - 50 ns
R [0],R[1] Falling time tfRGB 5> — 50 ns
G [0],R[1] Data set-up time tsRGB 330 335 340 ns
B [0],R[1] Data hold time thRGB 330 335 340 ns

Note 6-3-2 : When the VCOM,VA and VB frequency are slower ,the flicker might be seen.
Please evaluate sufficienth when determing the VCOM,VA and VB frequency.
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6-3-1) ACAASUJ R Signal Timing
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]
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1 1
1 1
GSP  1w% /| b\ 10%
1 1 1 1

—» & i e -
trBSP tfBSP trGSP tfGSP
o thwGEN N
e ll
20% , 90% i i
R [0:1] ' A 0% 90 i
G [0:1] 1 1 50% _y/ ! ° ° N\ 50%
B [0:1] 10% -/ | b 10% GEN 10% ! '\ 10%
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2 VB is the same signal as VCOM,and VA is the inverse signal of VCOM and VB

Figure

6-3-1 AC timing 1
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6-3-2) FEE AC ZA/IUJH1ER Vertical Signal Timing
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thsINTB «$ . thhINTB . |
| T 4 |

1 1 1
1 \ 1
50% 50% |
GSP : : « i

A ,-‘ o

1
thsGSP it +—>! tlsGSP :
1
1
1

ey =N

(5200 {521 (52215523} {5241 { 5251 5261 { 527 )
I

(5283 11 2

o SR

o [ \mf A ]

1

1

1
tsGCKlH + thGCK1

1
| I
GEN Low (GEN : Inactive ) /_\M 50% -

]

[}

i

i

tSGCKL ¥+ & thGCl<1

)
[}
)

Low (GEN : Inactive )

BRYRW

£C

MSBY LSB\VMSB MSBV LSB
Data 1 1 2 260 /\ 260

)

Horizontal i
Cotrol Pulse Inactive we

)\ Inactive

GCK Duty is 50%
Data : R[0],R[1],G[0],G[1],B[0],BI[1]
Horizontal Cotrol Pulse : BCK,BSP

Figure 6-3-2 AC timing 2
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6-3-3) JKF AC A4S 4B Horizontal Signal Timing
L /L /L
o) ) X
: 17 17 :
1 1
1 1
1 1
1 1
! !
GEN : ( ¢ :
[ P )7 I
i e
tsSGCK2 LT i
BSP 50% 50% ! / \
§ : ' £ 55
1 1
thsBSP 1<-+# +—>itisBSP
| |
R S P Y V 4 I, W, O W
(133 (13431 (1 3 (2 3103 ) (4 (5 (129 {1307 {131; {132} {133} {134, 1}
BCK S0%
S [
[
|
\4
1
0Odd
Pixels S(,
(=
Even
Pixels ‘)‘,
G o] < >
0Odd Gl
Pixels 38
oo ()
Pixels (,‘,
B[0] < >
Odd B
Pixels S
B1]
Even B2
Pixels S()
BCK rise BCK fall
| 50% 50%
BCK | :
,tsSRGB | thRGB  tsRGB| thRGB,
|
RIl0/1] | | | BCK Dutyis 50%
0,
G lor] J< 50% % 50% x 50% > GCK Duty is 50%
B [0/1]
Figure 6-3-3 AC timing 3
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First: Transfer MSB data of 1 line, Second

6-5-1) EEHAMI2%  Vertical Stanard timing.

6-4) AHEBLEMMEITR Input Signal and the transfer method of data.

=S4 NDT—R2EH Example : Updates Gate Line 1

! Transfer LSB data of 1 line

6-5) ANEBDRALI2Y Fv—F Input Signal Timing Chart

1 Frame

1) RVIZBREZRDOMSBT —2% 1Line & EHR. AILEBERDLSBT—4%1Line 7 EELET

((

)

INTB

GSP | | (4

s

527 528 1 2 3 4

ok [ ] ]

520 521 522 523 524 525 526 527 528

2) COEEZE1Line~26051 2 D& EHEMIZIRYIRT ETEERDT —FEHFETIENAHEFT,

Repeat 1) from 15t line to 260th line, can update full screen.

1 2

' |
GEN GEN : Inactive

|
| [ [ I
GEN': Inactive

1Line B DT —42 A S #ARS

Data input period of 1st line

1Line B @7 —285;E HAR (Internal logic )
Data transfer period of 15t line

Data : R[0],R[1],G[0],G[1],B[0],B[1]
Horizontal Control Pulse : BCK,BSP

|

Data * | I

(6 Signal) Data Low |

I r 1 1 1 I

I | msp | 1B ! |

I | 260 | 260 | I

Horizontal | I |
Control Pulse I A S I

Inactive s e ctive AL Inactive

&

260Line B 7T —4% A L EAR
Data input period of 260th line

Figure 6-5-1 Vertical Diagram

260Line B DT —A 5% EAR (Internal logic )
Data transfer period of 260th line
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1Line D T—4T MSBERD AT —5%£(E
Transfer Only MSB data of Single line

6-5-2) /KFEHA2>4  Horizontal Stanard timing

! 1Line D T—4AT LSBED AT —4%%1E
' Transfer Only LSB data of Single line

i
:‘ Lol i‘ Ll
GCK |
| ! i
| i i
1 1 1
| | |
| 1
1
BSP | | <C | | (¢ | |
4 J)
1 2 3 } 130 131 132 133 134 1 2 3 , 130 131 132 133 134 1
[ Y e Y Y Y Y Y
/ /
Data 6Signal l l l l l l
R[011] Iy ),
G[ol1] pixel | pixel pixel pixel| pixel pixel
B[O1] 1:2]3:4 259:260 1:21 3:4 259:260
1] 1]
Pixel_1 Pixel.3 ixe|-259) ixel-259
(o) (o)
Pixel_2 Pixel_4 ixe 260 ixe -26 0
(1) (1)
Pixel_1 Pixel 3 ixel-259 ixe 259
&y | et ato)
Pixel_2 Pixel_4 ixe-260 ixe 260
ot ot
Pixel_1 Pixel 4 ixel259 ixel259
Blo) 510)
Pixel_2 Pixel_4 ixel260 ixel260
Bl B
—
EETHIERT —F BEIETIERT —4
Transferred(Input) pixel data. Transfered(Input) pixel data.
MSBERD &7 —45% %15 LSBERD 77 —5 A =
Transfer(Input) Only MSB data Transfer(Input) Only LSBdata
Figure 6-5-2 Horizontal Diagram
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6-5-3) Partial Update mode (AC timing & Diagram )

80-160T 1V DER T —2RH DIHEE
When 80-160 lines of the image is updated.

1Frame

1
1
>
1
1
<. I !
R R
INTB 0% \ y ?
—5‘,—;: thsINTB

GSP _‘) h | [& I

527 528 1 2

| o !
1
¢ i T\ ! i ! y
GCK type \ Noymal GCK aStGCrI\éva X Normal G CK Fast forward GCK Normal GCK]|
J ! ! ]
H 1
H 1
H 1
o
1
Low (GENG Inactige) : :/—\—/—\—/—\—/—\—/‘%—/—\—/—\f\
> ! | ] H
H |
H 1
H 1
! .

In
~

I i
1
| ! |
| ! |
1
| ! |
GEN ~& T } 4
1
1 1 I
| P |
| ! .
| Line-160 | l' |
| ' |
I MSB LSB l| I
Data (( 1 « 160 160 h ]_AOW c I ‘
) T 24 I T P24 )Y
| I ! |
1
| ! ! |
1
| | ' Y ! |
Horizontal | Low (Inactive ) [ 1 Active \Y )\ Low (Inactive ) |
Control 35 T 5 i = ] S5 } S
Pulse | o ' I
| b | |
1 ! |
1 1 I
State SN (Slfsgc“lfg;;) Partial Update of Pixels Non-update (Static image) |NS
F L 1 /
DISPLAY S\ #1 (#1 to #2) #2 \S
/ 7
| |
| |
Example  f--=====mm oo oo oo oo .
Line No =1 }
| No update
Line No=80 _|>
i Partial Partial update of 80 to 160 lines
Line No=160 —>
! No update
Line No =260

2nd : Lines (80-160) Partial update
(Back is Yellow,Text is Partial (Blue))

I

|

|

|

|

| I

“ | |

| [
( : .
\ Static image Il Partial Update >1 Static image >S
7

Data : RI0],R[1],G[0],G[1],B[0],B[1]

N o e e e

Horizontal Control Pulse : BCK , BSP

Figure 6-5-3 Patial Update 1
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6-5-4) Power-On/Off and Mode Change Sequence

“2ZIETIUT PO [1un (IND) O deay] ST A Pue VANODA : [eBru]
(AND) O S[BUIWLId} [[B oYBW : jJ00g

Yoerg U910 [[€ SILIM : 664 [BTIU]
YOR[{ USAIOS [[B OJLIM : (# [RTITUT

(L] [0]d* (11O [0 D'[T 1 [0] : Teusts ereq
MOF * S : [RUSLS [01JU0)) [BJU0ZLIO

AAO-Temoq ff (uonelado rewlioN) NO ff NO-1oMmoq
a1epdn, < orepdn o1epdn ajepdn.”] arepdn] (
uwopnys | eI PIOH ff - PIOH < ejeq e1eg e1eg PIOH /, ereq PIOH femu| | wog
Avﬂoﬁﬁmc ! ’ H
(Pe1d) 66 G# SH—T# Vi VH—E# | EH#—CH | CH—TI# # T#—0# ¢roeig) o# orag)
Q —
66# [enu] ’ G# abew| v# obew| | e# abew | z# abew) T# abew| g o#remur | |
(( ¢
)Y ))) —
NIV [ eangory] | SNV [ eanoRy] ] SAIRY [ eangoey] | ARV [ eanory] | SAIRY B
$ <
: [ eamyoeu] | : [ eamyoeuf | : : : [ eamgoeu] | : [ eaygoeuyy | :
w‘ I
\ / [ eamyoeU] | [ eaTyoeU] | : : [ eanoeuy | [ eamyoeu] | ‘\
% ( {( [ @anoRy] |

NS
M)

UV UV UU U U UU U UL U U=

Jn
jval

[ eanoey] |

/

A
4

ajels
uoijesado

snjejs
a|npo

MIIA
Kejdsiag

jeubis
ejeq

leubig
joi3uo)
|ejuozZLIoOH

dso

g.1NI

VA

an leubig

INOD
NODA
¢adn

iamod
LAAA

6-5-4 Mode Change Sequence

Figure
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P259 P260

P1
L259

P1 P2

» L1 L1
Display N e
Side up
ActiveArea

260X 260 dot
1Pixel = RGB

RGB % 2B % T ) EH X5
Area gradation of rach RGB have 2 ddot |//

(6425 R)
(64 color display )

-’-

L260 | L260 |

"l P259

L260

6-6) AAEELEEERR. ¥—FS5C1VE Input Signal and Display, Gate Line Setting
<F—ADEmRTRGE Data position in display[H,V] >

P*: Pixels position

L*: Gate line

Pin Signal Data

R [0] Red D #Pixel -7 —%4 Signal
Red signal for odd Pixels

R Red D {B#Pixel T —4Signal
Red signal for even Pixels

G [0 Green® 37 #{Pixel A T—74 Signal
Green signal for odd Pixels

Gl Green®M {8 #Pixel FHT—4 Signal
Green signal for even Pixels

B [0] Blue® 3 #(Pixel - 7T—%4Signal
Blue signal for odd Pixels

BIi] Blue® & #{Pixel T —%4Signal
Blue signal for even Pixels

1Line R DEYRILT —REBERLEEIZDNT
About Pixel data of 1 line and the area ratio of 1 pixel.

pixel-1

‘ 0

Rt .,

. S
o s,
2 0y
0 ~
i 0y
.

pixel-2

pixel-3 pixel-4

pixel-259  pixel-260

1pixe| COEFHLLE
The area Ratio of pixel

Bit—data

bit LI R DB R
Relationship between bit data and pixel

MSB:
2 out of 3 sub-pixels.

LSB:
1 out of 3 sub-pixels.

MSB

1pixel NDZ{RGBEIR T2/ 3% &8O %,
MSB-Pixel-Block occupies 2/3 the subpixels
of the each pixels.

LSB

1pixel NDERGBERT1. 3% 555,
LSB-Pixel-Block occupies 1/3 the subpixels
of the each pixels.

Figure 6-6-1 Data position 1

<BEAHT—HERTRIVT>
EEFABE—ROT = SABHICEADHLT, T—HEEADELRYET,
FERRIVTZTHOTH, ¥ —FSAUIZRLT260 dotf DT —RELENKLETT,
ZTOE. ERTIVTADT—REE N LERICTEY) MBI ET,

<About write data and display area>
Regardless of the write mode and the number of GL the following data transmission is required.
Undisplayed area also needs the data transmission of 260 dots to each GL.
In this case, the undisplayed area data is appropriately processed in circuit.
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Screen size: R=1.29 inch

BM (Black Mask )

Screen Center

Active Pixel

i

X1

: r=0.6451inch [ 130 pixel ]

A
\4

X1

Screen * Center

Figure 6-6-2 Data position 2
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Table 6-6-1 FRMEBADEFRE Number of Pixels in Active area 1
Line Left Dummy Active Right Dummy Line Left Dummy Active Right Dummy
number pixels Pixels Pixels number pixels Pixels Pixels

1 113 34 113 51 26 208 26
2 107 46 107 52 26 208 26
3 102 56 102 53 25 210 25
4 98 64 98 54 24 212 24
5 94 72 94 55 23 214 23
6 90 80 90 56 23 214 23
7 87 86 87 57 22 216 22
8 85 90 85 58 21 218 21
9 82 96 82 59 21 218 21
10 80 100 80 60 20 220 20
11 77 106 77 61 19 222 19
12 75 110 75 62 19 222 19
13 73 114 73 63 18 224 18
14 71 118 71 64 18 224 18
15 69 122 69 65 17 226 17
16 67 126 67 66 16 228 16
17 65 130 65 67 16 228 16
18 64 132 64 68 15 230 15
19 62 136 62 69 15 230 15
20 60 140 60 70 14 232 14
21 59 142 59 71 14 232 14
22 57 146 57 72 13 234 13
23 56 148 56 73 13 234 13
24 54 152 54 74 12 236 12
25 53 154 53 75 12 236 12
26 52 156 52 76 11 238 11
27 50 160 50 77 11 238 11
28 49 162 49 78 10 240 10
29 48 164 48 79 10 240 10
30 46 168 46 80 10 240 10
31 45 170 45 81 9 242 9
32 44 172 44 82 9 242 9
33 43 174 43 83 8 244 8
34 42 176 42 84 8 244 8
35 41 178 41 85 8 244 8
36 40 180 40 86 7 246 7
37 39 182 39 87 7 246 7
38 38 184 38 88 6 248 6
39 37 186 37 89 6 248 6
40 36 188 36 90 6 248 6
41 35 190 35 91 5 250 5
42 34 192 34 92 5 250 5
43 33 194 33 93 5 250 5
44 32 196 32 94 5 250 5
45 31 198 31 95 4 252 4
46 30 200 30 96 4 252 4
47 29 202 29 97 4 252 4
48 29 202 29 98 4 252 4
49 28 204 28 99 3 254 3
50 27 206 27 100 3 254 3
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Table 6-6-2  FRFEMBEEHNDEREY 2 Number of Pixels in Active area 2
Line Left Dummy Active Right Dummy Line Left Dummy Active Right Dummy
number pixels Pixels Pixels number pixels Pixels Pixels
101 3 254 3 151 1 258 1
102 3 254 3 152 1 258 1
103 2 256 2 153 1 258 1
104 2 256 2 154 2 256 2
105 2 256 2 155 2 256 2
106 2 256 2 156 2 256 2
107 2 256 2 157 2 256 2
108 1 258 1 158 2 256 2
109 1 258 1 159 3 254 3
110 1 258 1 160 3 254 3
111 1 258 1 161 3 254 3
112 1 258 1 162 3 254 3
113 1 258 1 163 4 252 4
114 0 260 0 164 4 252 4
115 0 260 0 165 4 252 4
116 0 260 0 166 4 252 4
117 0 260 0 167 5 250 5
118 0 260 0 168 5 250 5
119 0 260 0 169 5 250 5
120 0 260 0 170 5 250 5
121 0 260 0 171 6 248 6
122 0 260 0 172 6 248 6
123 0 260 0 173 6 248 6
124 0 260 0 174 7 246 7
125 0 260 0 175 7 246 7
126 0 260 0 176 8 244 8
127 0 260 0 177 8 244 8
128 0 260 0 178 8 244 8
129 0 260 0 179 9 242 9
130 0 260 0 180 9 242 9
131 0 260 0 181 10 240 10
132 0 260 0 182 10 240 10
133 0 260 0 183 10 240 10
134 0 260 0 184 11 238 11
135 0 260 0 185 11 238 11
136 0 260 0 186 12 236 12
137 0 260 0 187 12 236 12
138 0 260 0 188 13 234 13
139 0 260 0 189 13 234 13
140 0 260 0 190 14 232 14
141 0 260 0 191 14 232 14
142 0 260 0 192 15 230 15
143 0 260 0 193 15 230 15
144 0 260 0 194 16 228 16
145 0 260 0 195 16 228 16
146 0 260 0 196 17 226 17
147 0 260 0 197 18 224 18
148 1 258 1 198 18 224 18
149 1 258 1 199 19 222 19
150 1 258 1 200 19 222 19
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Table 6-6-3 R REEHADEZRZES Number of Pixels in Active area 3
Line Left Dummy Active Right Dummy Line Left Dummy Active Right Dummy
number pixels Pixels Pixels number pixels Pixels Pixels

201 20 220 20 251 80 100 80
202 21 218 21 252 82 96 82
203 21 218 21 253 85 90 85
204 22 216 22 254 87 86 87
205 23 214 23 255 90 80 90
206 23 214 23 256 94 72 94
207 24 212 24 257 98 64 98
208 25 210 25 258 102 56 102
209 26 208 26 259 107 46 107
210 26 208 26 260 113 34 113
211 27 206 27

212 28 204 28

213 29 202 29

214 29 202 29

215 30 200 30

216 31 198 31

217 32 196 32

218 33 194 33

219 34 192 34

220 35 190 35

221 36 188 36

222 37 186 37

223 38 184 38

224 39 182 39

225 40 180 40

226 41 178 41

227 42 176 42

228 43 174 43

229 44 172 44

230 45 170 45

231 46 168 46

232 48 164 48

233 49 162 49

234 50 160 50

235 52 156 52

236 53 154 53

237 54 152 54

238 56 148 56

239 57 146 57

240 59 142 59

241 60 140 60

242 62 136 62

243 64 132 64

244 65 130 65

245 67 126 67

246 69 122 69

247 71 118 71

248 73 114 73

249 75 110 75

250 77 106 77
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6-7) ;HE®H Power consumption

Table 6-7-1 ;HE&E®E ] Power Consumption

VDD1=3.2V, VDD2=5.0V, VSS(GND)=0V, Ta=25C

Operating Mode Power consumption Min Typ Max unit Remark
sy | TMEFG—SEHRL 2EAER)
Cb d';:' ) Hold mode(no display data update) - 5.2 166 nW | [Note 6-7-1]
ondition
Display pattern : White display
T—AEHE-F(HEH: 2@AXRT)
55\']%%14:2 Data update modewith display update 1Hz _ 15 200 LW | [Note 67-2]
Condition 2 (1fram/sec)
Display pattern : White display
T—AEHE—F 21HE$H: 2EHEETR)
EEJIE%#H Data update modewith display update 21Hz ~ N 900 LW | [Note 6-7-3]
Condition 3 (21 fram/sec)
Display pattern : White display

H@EEH Common condition

BHEEA.

[Note 6-7-1], [Note 6-7-2] [Note 6-7-3]
Power consumption expenditure of module

(Tvddl (g A) x3.2V)+ (Ivdd2 (¢ A) x 5.0V)

( Common Note )

VDD1VDD2RIZaAV T DEHEHERLET,

Some marging for power supply is recommended.
We recommend capacitor for VDD1 and VDD2.

VDD1=3.2V. VDD2=5.0V. VCOMH=VDD1,VCOML=0V(GND). fVCOM= 60Hz)
R6-7T-10DHEERIZILR6-T-20DVCOMVAVBIFFDRZA T (ZMEHE Capasitance~DFr—L, TARAFr—IEFH) (&

The contents of VCOM, VA, and VB terminals(Equivalent circuit Charge to capacitor,Discharge current)

in Table 6-7-2 are not included in the current consumption in Table 6-7-1.

COERFHETHY ., T—FEFHEFDPeakERTEBHYERADT, BRICRBERF-ETTEL,

This is value in average, not the falue of peak power at the time of data-update operation.
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6-8) Electrical characteristics of COM terminals
6-8-1) COMifiFANE=E COM terminal Capacitance
Table 6-8-1 COMifmFANBFE COM terminal Capacitance
VDD1=3.2V, VDD2=5.0V, VSS=GND (0V) Ta=25C
Signal Symbol Min Typ Max Unit Remark
VCOM Cvcom — 39 51 nF CLc
VB Cvb — 42 55 nF CrLc+ Cp
VA Cva — 42 55 nF CrLc+ Cp
' |
|
VCOM o) veoM o
|
|
VB O—To:/ B VB o—— |
— I I _—
| ' 1
| T Cp : (O : —_ : C.c
|
| |
VA o . alo
| VA © : w :
|
|
' |
|

External : LCD internal

External | LCD internal

ure 6-8-1 COM terminal Equivalent circuit
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7. X2 Optical specification

Table 7-1 FZRIFFM (REH4FME) Optical specification

(Reflective mode)

VDD1=3.2V, VDD2=5.0V, VSS(GND)=0V, Ta=25°C

Item Symbol Min. Typ. Max. unit Remark
i 621 40 60 -
RART Horizontal
Viewi 1 0 22 -
1eWIng angle 40 60 °(degree) [Note 7-1]
range e 11 40 60 _
CR=2 Vertical
012 40 60 -
aVhSRRE
] CR 15 25 - — [Note 7-2] , [Note 7-3]
Contrast ratio
REHE
R 3 % [Note 7-3]
Reflectivity ratio 6.5 8.7 ° ore
Black — Whit
B RE Rise Tr — 20 40 ms A e
[Note 7-3] , [Note 7-4]
Response White o Black
ite — Blac
Time Fall d -
? "’ 20 40 e [Note 7-3] , [Note 7-4]
SR £ Wx 2 .31 ! -
INRIVEBE White (0.268) 0.318 (0.368)
Panel Wy (0.297) 0.347 (0.397) -
Chromaticity Rx —
RED (0.430) 0.480 (0.530)
Ry (0.261) 0.311 (0.361) - [Note 7-3]
Gx — X Reference value
GREEN (0.264) 0.314 (0.364)
Gy (0.384) 0.434 (0.484) -
Bx 1 1 2 -
BLUE (0.108) 0.158 (0.208)
By (0.149) | 0.199 (0.249) -
NTSC Ltk L N _
NTSC ratio B 18 -

X ARLERBER. REHETEHYFEA. (BEE)

Panel Chromaticity is not a guaranteed value.(Reference value)
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Table 7-2 JZRI4FME BB 45E) Optical specification(Transmissive mode)

VDD1=3.2V, VDD2=5.0V, VSS(GND)=0V, Ta=25C

Item Symbol Min. Typ. Max. unit Remark
L _ T - (1.2) - % [Note 7-5]
Transmissivity ratio
Black — White
. [Note 7-3]
Response Time Ttr - (40) 150 ms

[Note 7-4]

[Note 7-5]

[Note 7-5] BE@BERUGEREL, &

FHETREBYFEE A, (BEE)

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

Normal line

Normal line

6 o'clock direction

6 o'clock direction

Figure 7-1 Defintion of Viewing Angle

[Note 7-2] a>v kS ARLEDEZE Defintion of Contrast Ratio
AVRSRAMMEEFUTOLSICEEZT D,

The contrast ratio is defined as the following.

Reflection intensity in white display

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

[Note 7-3] Ft=4FEDBIFE#SS Optical characteristics measurement equipment.
OVMSARE, RETE, AR REEEDAFEIEET-2, ISEREDBIE IR 7-3DBIE A EZRALT,
EEHANEINERFELGREICTAELET .
Figure 7-2 is for contrast ratio, reflectivity ratio, and panel chromaticity measurement, and
Figure 7-3 is for response time measurement.

Both are to be conducted in a dark or room equipment to a dark room.
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HAIFE2F Measurement equipment BIFEEE Measurement equipment
(CM-700D) (DMS-803)
Normal line
8° Normal line
sensor
Light Source sensor

Light Source

O | (D65)

Integrating

sphere
-30°
LCD panel

LCD panel

/ v

Display center Display center

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

Panel chromaticity

[Note 7-4] B EE(RSTEMDZEIL) Respons time (Change in reflection ratio)
BRUBIKELLGDEBTEANL. ZORFOZAFHNOBFHELICTERLET,
It’s difined by the time change of optical receiver output when signal is input to display
white or black

Black :
Wh

—p | ¢——— 1te —_—) <4
~N 7

10%

Optical receiver output

(Incremental )

90%
100%

_ Time rd

Figure 7-4 Respons time
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8. ImFEIYZT Pin Assignment

8-1) ig-FHIYHT Pin Assignment
X TEDFEMIEIR14-1I1TRLET .

The outline dimensions are shown in Figure 14-1

Table 8-1-1 Pin Assignment

No. Symbol
1 VDD2
9 _

3 GSP
4 GCK
5 GEN
6 INTB
7 VB
8 VA
9 VDD1
10 VSS
11 BSP
12 BCK
13 R [0]
14 R [1]
15 G [o]
16 G [1]
17 B [0]
18 B [1]
19 =
20 VCOM
21 NC

Rear surface

Figure 8-1-1 Pin Assignment
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8-2) FPC #TYHAITF4E FPC Bend Specification

Table 8-2-1 ##Eax4I4 Recommended Connector

Product manufacturer | Series Part number Contact Orientation Remark
ERAE

MOLEX 503566 (503566-2100) Bottom side Note 8-2-4
TRER

MOLEX 503566 503566-2102 Bottom side
TRER

FPCZITVEE T HMEE . FH(NTHRE T IBEMERHQTRELZRULTHITTTEL,
FPCIEIASRICHEMLALEBEELEILET , - FPCENRRILDEESEICIERA L AZE Z RV BELELET,
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.

BICTHSRAIYOMEFRLOT VA, TRROZEFHEZHELTTIL,
Especially,It is easy to break near the glass edge of the FPC,Please follow below precautions.

¥ &M(1) FPCHERERMITHEE: HSRIYIHD 1.0 mm - 11.0 mm
& (2) &/BEFR: AE R0.45 mm
Condition (1) FPC bend recommended area: 1.0 mm — 11.0 from glass edge.
Condition (2) Minimum bend R: Inner diameter R0.45

W | 2N |

Figure 8-2-1 FPC Bend Specification

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

[Note 8-2-2] HrYp(FHEIZIF3EFETELTTSELY,
Bend frequency: 3 times or less (Repeat bend condition: 180°~ 0°)

[Note 8-2-3] FPCZFF>TLCDED 2a—/LESLTIF=Y, FPCIZEEBA NEMZ Y LGN TEELY,
Do not hang LCD module by FPC or apply force to FPC.

[Note 8-2-4] A—HRFITEE, (ERIXATETYT)

The production of part number is already terminated,but it can be used.

9. RAHL Display Qualities

BREBTARATVAED 2— LR TRMICETHEED, HERBEEEEITE DG

Please refer to the Incoming Inspection Standard.
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10. {224l Recommended example

10-1) #MTFEIERH External Capacitors

VDD2 (5.0V)
VDD1 (3.2V)

1.29 inch
64 Color LCD

C2 Logic Signal
-—

C1
VCOM
VA
VB
GND
(VSS)

Figure 10-1-1 External capacitor recommendation capacity value

<RI TUHEZME Recommended capacity value>

Cl: VDD1-VSS :rank B 1.0pF Ceramic capacitor

C2: VDD2-VSS :rank B 1.0pF Ceramic capacitor

X EFREBREVEMEICDOVTIEHERSITT,

CHADEEERS AT LAEEBEMEZTHETAL V- E TERETLTZELY,
AVTUHRERRBAMBIVIRELLDEFERAT ST ATEE)
S Above circuit and parts are only recommendation.
For actual use, please evaluate their conformity with your system and design.
(Capacitor value can be larger than value indicated above.)
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10-2) H#EEMEER Recommended Structure Diagram

ERZETFEDFESEIE  Precautions for SET design.

T—)o & MFTEAIZRO12OEERTEEEBREOET,
1212 KYBRBRANDARIMISN TV DREEHIELET,
1 : Space-1 INYISAREREIREDOBIZIERAR—REHEREWNET,
2 : CG TREDKISICHN—ASRICRBED 21— ILEBEERELET,

FOUIWETIERENBRBED 12— ILERKICRYDREEL, RRLTDFEETD

AIREMEABYET O TITIERBLES,

To prevent pooling, please consider the following mechanical design.

Pooling can not be seen with adopting below structure 1,2 because the pressure on the LCD is reduced.

1: Space-1 Making space between BL(Back Light) unit and electrical components.
2: CG Fixing LCD module and set with using CG (cover glass) as below.

For other materials, such as acrylic, the LCD may warp and reduce uniformity

F=, ERRFT OBV OBRICENEICI O TEAFEAREELGVERIICTRICBERELET,

In design the housing , please fully consider that no distortion is caused by the external force.

_ z ]
<«—— Adhesive

LCD Module OCA
<4—— BLrimtape
BL unit
I Space-1

Figure 10-2-1  Precautions for SET design

© Copyright 2020 SHARP All rights reserved




SHARP

SPEC No.
LCP-0620030

MODEL  No.
LS013B7DD02

PAGE
46

HLBREWLLETS,

ERDMEAHAH RETRICEITHIEER

10-3) #ARAATRICEITHHEFEL LOEEEIR

Handling precautions in the integration process.

NPRIIREISEDRAMNRAEMZSE, RRAR(LSF)DERERIZEYET,
AR DEBIIAB /AR REIZARL REMZZVRICHIDDEEZIL ST N\URY UG TEEET#

If strong stress is applied to the panel surface, it may cause irregular display (“Mura”,etc) .

When assembling the LCD module, please pay attention not to stress the LCD surface as can as possible.
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11. EIRIfZE& Marking

B11-1-1 [CEIRIGIEZRLET,

Dispaly contents
Line 1 —

Line2 — 012345

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

Figure. 11-1-1 Lot number printing position

11-1) 4> 92 xyhHIRI Displayed by printing. (Ink-jet print)

Display

side up

Printing Area

(top view not to scale )

Table 11-1-1  EIFHNZEEFM Marking line definition
Line | Marking Description
1 YMDDPA o HEF1H(BEBEXRE)O1,--89)
Single-digit year (Last digit of the year) (0,1,- - 8,9)
M & A 1#7(1,2,-9,X,Y.2)
Single-digit Months (1,2,--,9,X,Y,Z)
DD BL3E H241(01,—,31)
Digit of the day (01,--,31)
P 2ETHI—F
Code of manufacture
A HETa—F
Product revision
9 012345 012345 | )7 JLNo(6#T)
Consecutive number (Traceabillity number)
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12. 8RR Packaging form
12-1) h—FRESH Carton storage condition
1) Hh—roBHEITER : (8) (max)
Piling number of cartons.
2)  1H—kUER{E L : (480) pes
Pakage quantity in one carton
3) h—toHgAX : 578 mm x 382 mm x 255 mm
Carton size (Typ.)
4) AiHE= : (7.1) kg (One carton filled with (480 ) modules)
Total mass
5) Hh—FRERE Carton store environment

«;BE Temperature
0~40°C
-i2E Humidity
60%RHLLT
EEESZETICBVTLREORNE
60%RH or lower (at 40°C)
There should be no condensation at low temperature and high humidity.

-FFES Atmosphere

BTN EEFHRRRUVREHEMEZ LJERSELIFETNRANREEINGNE
No harmful gas, such as acid or alkali, which causes severe corrosion on electronic parts
and wiring, are to be detected.

‘Bi#8 Opening the package
HERICLIMBFDTFTED 21— L DHIBER LT 5E/T,
50%RHUALICFRIR . B 7 —RFEDBM G ERKZLZHEL THRE TSI,
In order to prevent electrostatic damage to TFT modules, room humidity should be made
over 50%RH and take effective measure such as use of earth when opening the package.

‘BB Direct sunlight
AEHICEDBILZEHSCT=OIC. BETORENHN—EHTTRERBULET,

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

- KR&E&EH Atmospheric condition

BEEDHRAPERMEDIDE—RICTRET DR FITEEIZEN,

Please refrain from keeping the product with possible corrosive gas or volatile flux.
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$EZEM5IE Prevention of dew
BBREHCI-O, BEERICENT RIRPCRIVED EITA—F EBETTEL,
NLYNER D DBEEGBRK[ZEZTIH. ELREL TS,
BEERAKXRMGASL, EMoBLTRE TSIV, BEICHBIBEORELTHELET,
ABREEIZEEELTTEL,
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.

#&kE Vibration
BIIREIL COAERRICIZHEE LA TS0,

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

-{R7FHAM Storage Period
LEREEFHTHDOKRMAIIKET. 6 hARE
XKTILENIDRYEL-KETOREKXITZEBLET,
Within above mentioned conditions, storage period is about 6 months
X Please refrain from storing in the state that it is taken out from the aluminum pack.

12-2) #aMRER Packaging form figure

WapEe12-2-1, ®12-2-2I12RLET,
EVA—IAERERF I CENGORRAILTOET

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

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

ESD mark

Figure. 12-2-1 Packaging Form 1
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Figure. 12-2-2 Packaging Form 2
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13. (EFE1EERER S Reliability Test Conditions
13-1) {EEMSEAERIE R Reliability Test Items

Table 13-1-1 ReliabilityTest Items

No. Test Item Condition Remark
=m iR GEENE)
1 | High temperature storage test Ta=80C 240h
(Non operating test)
KRR GEENME)
9 | Low temperature storage test Ta=-30C 240h
(Non operating test)
BRI
. . Tp=40°C/95%RH 240h
High t t d high .
3 161 temperature and g (#5F=Z 1L No condensation )
humidity operating test
ERE ]
. . Tp=70"C 240h
4 High temperature operating test P
N=]
5 RN . Tp=-20"C 240h
Low temperature operating test
BEE CGERE)

Ta=-30°C (1h)~+80 °C

Th 1 Shock test
6 ermal Shock tes 1h /5 cycle

(Non operating test)

FEME (GEENE)

Lo +200V. 200pF 0Q
7 | Electro static discharge test y (02)

£iHF: 1B each terminai: 1 time

(Non operating test)

[Note] Ta= FEBEE Ambient temperature
Tp = /3RJLRE Panel surface temperature

B aliE-$ 3
FERBIZEVT. RIABREEHOLEEFRA L XEELLELAENE

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

CKIREEEIRE: RE=15~35°C. iR E=45~75%. EiD K E£=86~ 106kPa
normal operation state: Temperature:15~35C, Humidity:45~75%,
Atmospheric pressure:86~106kpa
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