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(FEHREOERMYBORUVFRADEERICH -S> TOEE)
[NOTICE]

KIER EDIERE  Precautions>>
a) AEFREXEULOZEECHHDOINBTILEENTOETOT. MYRWIZIE+2ICTFETECEHKIC, RitHk
EONBEEHAICEMTHEBLLGVES. BRAVBLEFEY, £, E=FBITHLTRERELEN THRRLA
WS, BREVLBLLEIFEY,
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) ALEFREIZHEINTLDIGAMIE, SR BEE T RRWBSABZEZRATE-HODELEDTHY . RMLikE
[CEOTIRABHE. TOMEFI ORI I HREFIERBEDFHEZITILDTIEIHYFEE A,
T BHEREFERALCEICKY  FEBETEMBEFICHDDIBMENRELGS . BERKOEE.
BRITEENMDDDILDLUNIDFELTE—UIZOEFEZAVFER 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) AUEBREBIIRBSINIAREGOFERAFHOERALOIEFTEEFLEBLTHEASNSGILFISERT HEEIC
BLTHHIEI—UIZDEEZEVFERE A,
SHARP assumes no responsibility for any damage resulting from the use of the device which does not comply

with the instructions and the precautions specified in this publication.

d) BUHETHFAOLLIIEEEREDOOD, HHRIE. it M. B, TOMRORBITOVTEMLELTER
TRGENHYET . ARBOFERANIEFHOLERELEMICTHERONVEEETTIOBBOBLET,
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) B IFBEULFERICL>TELLEBEICODLWTE—UDERZAVFEEA,
AEBETRDIIG— L EFRBIFERASNS-OIZERIASNTOET,
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:

=Y FI)LaEa1—4— Personal computers

‘BB Office automation

-R{EHER Telecommunication equipment
-EHAIRE R Test and measurement equipment
-EERER Industrial control

-AVHEZS Audio visual and multimedia equipment
REREILE&A Consumer electronics
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f) ARERBEZUTOLOIGHEBICERTIEEE, BULGRFBIURIGRIIEZERL. ERIE-TEMZEERK
[CTHERT HELIICHERELELET,
The appropriate design measures should be taken to ensure reliability and safety when SHARP's devices are used

for equipment such as:

EEHBCPREEE (RITHK. EH. BBIEGL)

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

B Traffic signals

< H RN DR ENE B Gas leakage sensor breakers
To5—LEE Alarm equipment
RIEREHRLLE Various safety devices etc.

g AERILUTOLIGBHTEHIMEEE -TLEMNDELSNIAR~NDFERAZERLTEYELADT, KE
RECNLDRARICIIFERIZIESENTTSELY,
SHARP's devices shall not be used for equipment that requires extremely high level of reliability, such as:

"BERUFHEE#ES Military and space applications
|[RF O HI R Nuclear power control equipment
oD h S EREMERS Medical equipment for life support
-MZEF RS Aerospace equipment

-BRIREEHS Trunk line communication equipment

h) ABRIOETTAGANHYELL, BRICEARFEREOFTTEREESES OBMOELET,

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

D AERKREEANHEETIARUNTITERASNGGEE, FANCHEAREREOAFTIERBEET LSO
BLET,
Contact a SHARP representative, in advance, when intending to use SHARP’s devices for any “specific”

applications other than those recommended by SHARP.

) AEBREBICRENELLGEL. NADITERICLYRRTHLDELET,
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) FVUBBIEMEOEREIHYEE A,

The ozone-depleting substances are not used.

N AEFIERoHS EU/2015/863ICE DN THYET , RoOHSIRIED M HPER /T TV DERNLZERIEHYFEE 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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(BRYFELVEEEIE)

[Precautions for handling]

(1) EDa—ILORYFZWNITESRYERDDLGNIREICTITOTTEL,

Treat LCD module in dustless surroundings.

(2) FPCEANARYZITHEIRT DL BT ED2—LITANT HERPLIEFTEOFFICLTASIT>TTELY,
Be sure to turn off the power supply when remove the plugged FPC.

(3) FPCOIRZFHELEFICIEED 2 —ILAID BB EROFPCIZEELA AD IO SN KSITEELTTEL,
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.

@) NRFULREDRFEARIIEOEZVDT, BOHLDPHAGHLD TELFYLBNESEYEWNIZE+2FEELT
T

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

(5) LCD/ARILIEASADREENTNST2H . BT PERTENRTLESIGELHYET,
BIZERWDIZIEEFELTTEL,
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. LCO/ARIILD Ty EACIFFRELTZEN LLEINTLFES>TH. RF TIHANLGLTTELY,
Be careful to handle this LCD panel in order to avoid injury yourself as this panel is made of glass and have
sharp edge. When the panel is broken, do not touch the glass. Although the panel is difficult to be scattered,
touching the broken part may hurt your hands.

(N KFEENRIFEAFETIEEBVOIIOFERIGEYET DT, ICICHERHLIVEROMNAETHERST
TaELY,
Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft

cloth immediately.

(8) ABRIFCCGSEEATHYFY , BUIGHER I RELSBULELET,
This module contains CGS. Please use appropriate anti-static protection methods for all contact with the LCD

panel and its electrical circuits.

(9) KIEAPEIMEADEF SERYM I THRIZORIICHERATILY,

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

(10) LCOAEEIELT=15E . BRERNBNAOAREELNHYET , REAROTOVOE [CTHEMLIIGE . HESF(F: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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A RAERLEDOTIE, BERARIEINIZAA LT T HOFEON2TO—TRERIELTTILY,
NRRILKREANBENIGZEIE. RIERHIVIEROSAWHFETHER>TTEL,
FENNEDIZEIXIPAMYTAE LT ILI— ) EE-TREZBEHEERM>TTILY,

Ff=, LCD/ SRR FEIE B M EF AL TOET ., CORDICHERFININYET EREODRRELYET
DT, MYFWNIZIEH3EREL TSN, -, BEE TN TZEL,

IR FEDFREITOMRIE. RIERHINERONNHATAETIMOTTEL,

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) BHARANDL—ILOREFERIDIEYFFIELS REFEEDBNLHYET,

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

(EREtRDEES=R)

[Precautions for Set-design]

(1) BEDFERRELGYFET DT, RLTED2—ILENRERLEVTTELY,

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

(2) NFIVEITHEENTT — bR SANF ARV RTEB LU CBRESN T DEIRER) ZRUVEIEST L EE
[CEMELIEWOATREEN HYET DT LCDED a—LERBEH T IR T — N SANEERL T HREANDBETT,
FLCD/ARILBIEICKGAZEDROAEDBIHINSE/ARILFED BEICDENY | RRRLEISETTHEL
HYET . LCD/ARIVAIEZENL T 5K IREHHEELIZELY,

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.

() AZAMEITIRE L LD AD MO SEORLCD/ AR L X IFIEH 2 ERBELTTILY,
FrERVEDEEFICEVT ALNFEDIXRL ZAD MO SEVRELE L TT S,
Support for the LCD panel should be carefully designed to avoid the outside of stress specification on glass

surface. Be sure to design the cabinet so that the module can be assembled without any extra stress such as

warp or twist.

(4) FPCONIREIZE AV F)—F D HAHBZEAHYET DT, BEMMEEMLLEVESITIE TS,

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

5) EVA—ILEAICEHR—EDOEADRINSERTLT . RRTFRLGEDRALLBYFETOTE A—IILEEE
[EBT D& EITIILENTTELY,
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) NRIILKREAICRERFEZDITAESIEEEZLILSELIBDENLITIELTTEL,
In case of attaching a cover glass or touch panel to the front surface, use appropriate measures to avoid degrading

optical performance.
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() KEFEITRESN TV S RRERE. BT FoTIESN, ThEBATHEALGS. RO RS- KiE
ORFEDLILEDOBADNHYET . BERECANESEE. ERBEDN\FVFELERDO L EXARKERE
HAEWESITERELTTELY,

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) HEEEFHEERNICTHEALTTSELY,
COHEFAZBA-HE . EHERXERATHOTHEEFRIESNFEE 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) EDPaA—IABREAZDOADEBSONM, CIRICOVTIE AMEFEOER-EFEED— VXIS
FE-TTELY,
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on-off input

signal after power on of LCD module.

(10) EyrDFEAEHEIZELE T, EP1—I/ILHEROERRIRERELEEZCRITTSL,

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

(1) ED2—ILOBYBNRUHEAAAH L TERIEHFEZ(LETEARPTORAREL VI, ChoDHR%E
HETLHRE, BH., BZEH. HEZOMHOFERIBROERDORRIZGEEIENHYET DT, CO K%
RETCIEERALEZLTTIL,

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) %’)1-)1«%@l'%ﬂfiﬂ:tb’ﬂ%ézﬁl*—FEEEO’CBUE@"O)’C\ FREFIR—IERINLTITHEAESLY,
Fr-—ERNLI-RE —MEEREYAF LGN TS,
RESIR—IEHURL UHH'CE%FEW%T??‘%& FARKELZEL. RITREELDHAIREMENHYET .
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, BMBIRA L R ICKYRRICHENHLIELHYET . Al IAYIMLELGE DAL RN
MHSEWNRICTFELISHRELTTSL,
Panel is susceptible to mechanical stress and such stress may affect the display.

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

©Copyright 2019 SHARP All rights reserved
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(14) AZREUETRUVRTFARZLE, BOQEMBIERSNSIRT A L) EERIDLCD/ AR ILA
ZBHIEDT=8 ., BRNARIDEE - HETO R THWONDHHOBEBREEREZEL T,
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 ECHNESIC, MEBHEERL-HMEE - RETEHEBELLET,

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

(16) A ML, BiK-BIEAKRTEHYEE A,

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

(A7) RERICFEREREFEALTOET O T, ARIILOEIRVLEICE ITHFERQ00VEL BICIEFED L, TiE
DRHRBZHEEEE 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.

® {EZ3E/Operators
EEENEICDITHKRR. BY. FRENEZGM(FAO0 RIIFLY, TLEDMREY DIGE. AMEK
[CTHESNFTETIRNAHYETOT. HESH KA (FBRERHLMISR) ZERLTTIL,

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

®  Z3HM-E%{%/Equipment and containers
EEORBOME. MEZHOFEM . HEZ(BIRILBBHK. 2OAT7 REK. FHIT. IV E%E
BRE)IHEIDVRELETIBRNALHYETOT, HEI R (FHFEIRIIEM 100MQ ZIToTTELY,
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
RIEAEROEM -BRENCRELL-BRERERET I LTREGREZFHEET . KM HREY (BHFH.
TJLF)DGE. LIZOAAEOEBOBESNRRETICEET EBNIHYET O THERR K
(A ESAEH  100MQ F1T>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 2019 SHARP All rights reserved
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® EE/Humidity
BEXBOERER. HESKEVAROREEMICEARLTEYFERLICKEGELYEFLET,
EENANREIZEHEYARERDHESHEMERZIERLUEELRET 54, IEEZI0%LEIZEFRD
FRICLT TSV FITTEIR—RRBETRROCADFANAETHAIEEIL EELMLLEIZRE, BEDRE
JA7—%#HEATS
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.

® %ﬁ/Transportation

B - REIXZTDITA (FEEORE ICKVBRRORARFO—LEOREMHNFTELZY. TAKE
Z%@ELT_*’%EE’:\%I J:"J;nﬁ"”a%%étuﬁ'ufnh\&Ui?’d)’cﬁé"*"’ﬂ‘ﬂ%l LRHEIAERETOT
TaLY,

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.

(BNERFDEEFIR)

[Precautions for operating LCD module]

(1) K)o DSHERIFHERAIZEN LCD/AR L DARIIEBRICHEE S A DIERNANKELET,
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) BMESHEBENICTHERALTTSILY,
COHFEZTBA-IHE . A RRKERNTHO>TLEMEFRIESNFEE 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.

() LCD/ARILIFHEHRZEDREN THESE LGN TTSV, HEDRELELYETS,

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

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

proper picture quality.

(5) BLEERFE. 2HEAURN(ER. BiE)EL. TNLULEDBE(XVIL YL aBiEE AN TERBED TFHRSMELVERIC
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) LCDEDA—ILABHBERNRANIIEE. RTAATRVNRETET . RRICRENEFE T ZOEEET—20D
BEZAAHAZITOTTIL,
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).

BRRELEIISHKEILTTSLY,

TELY,

after power on of LCD module.

high-humidity

(10) MESE T CORBEFERAINGB AL, BEARSBEICGYET,

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

A 1
B X\Aa

= I ]

(8) AEKBICHESN TV SRR ER L. BT FoTEEN, ChEBATERALIES . &
PHEHEOSZIEOBNLHYET  AEEE LA NESLEE.

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

(1) BRTVPERIDHIRTORR, SMHIRICEYBLALNENEDLLIELNHYETH., 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 FE48 - Bl R
PERDNFTVXFLERED L, A ZKRERE

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

(9) EVaA—IABREAZRDADESONM, UIEIZOVTIEH, AMHEDER-ESEEDY— 7V RIZHEST

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

©Copyright 2019 SHARP All rights reserved
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(REFROIEER)

[Precautions for Storage]

(1) SRR, EFBROBOVENMNETITHRELGZOTTSWD, BULERFICRELTTSL,
After opening the package, do not leave the LCD panel in direct sun or under strong ultraviolet ray.

Store in the dark place.

(2) ERRFREUTTRERMHENREL . ERREFREULTIFAMEDRKLLY ., TOREIZRSEEL
BRGENHYET , TESLTERMAETOREFEZSBVLET . FLEEDOBVERICRELET L. RAR
BEVUVAYR TSIV LT A= ZITES , TEAETERMTETORGFEESELLET .

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

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

3) ;RE AL Keeping Method

a. B EHLICITHTHELNTTELY, b. FLAIZ#IH THERTIZERE TELY,
a. Don't keeping under the direct sunlight. b. Keeping in the tray under the dark place.

©Copyright 2019 SHARP All rights reserved
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(thD;FEEIEF)
[Other Notice]

(1) HHEERETERN CTOTERIF., REEVLARFTDOTI TRBELET,

Operation outside specified environmental conditions cannot be guaranteed.

(2) BIR(VDD-VSS)DAVE—F U RETIFCERT 5%, LCDED 21— ILDHEEHRGALIC
NAIVEFBALTTELY,
As power supply (VDD-GND, VDDA-GND) impedance is lowered during use, bus controller should be inserted

near LCD module as much as possible.

@) NRILREIZIFFEAERNBEVRFFONATOETA . AEDORBTEIMRITILTHIELET DT,
ESBAPCRNVEMEOBETRERIKELGUVDESCLTEZEY,
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) BEORRALLGYET DT, RLTEDA—ILEFELLEVTTSLY,
Disassembling the LCD module will cause permanent damage to the module.

Do not disassemble the module.

(5) LCD/ARILDEIELIZIZE. PORBEZODRICANGNTZEWN, BEHSF B KIRFICFHWLHEEIL.
ELIZABRTHLVEELTIZELY,
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) AEZIE. EHMHISERTERETOLEETIREICHIVTODSHFEZAY  HE/NAY,
1-1-1h)yo0xT4ay  MEERR) Z—ERALTOWER A, F-. 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.

(M) ED2—ILOREEIZOVNTIE, A BB KICKVRHEZ T HEENHYET,
ENENDBRBFERHIMH->TEELTTSL,

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

about it.

(8) ZDMh, BEEBFIMICHT HIEEFEITETFLTIZSN,

Observe all other precautionary requirements in handling general electronic components.
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(LCDEDA—ILDEEIEFH)

[Discarding liquid crystal modules]

LCDED 21— LEWET HERIFUTOEITTELTTSEL,
Follow the regulations when LCD module is scrapped.

The government you stay may have some regulationsabout it.

LCD/SRJL . AZABELTUREELTESLY,
ALCDED2—I/ILDEEEEMEILIHYFEE A,
LCD/SRILICIE., BIR-AEVMEIEIEENTEYEFA,
NHETAEITE T2 FHEGE = (LD50) 22000me/ke.
ZE2EM (Aims test) : 214 (Negative) DM EBATERALTBYET,

The liquid crystal panel contains no dangerous or harmful substances.

(Aims test: negative) material is used.

LCD/SRLIZEENDREM AL T<HE (§3100mg) T, /ARILDEINTHIR

LCD Panel ¢ Dispose of as glass waste. This LCD module contains no harmful substances.

This liquid crystal panel contains only an extremely small amount of liquid crystal
(approximately 100mg) and therefore it will not leak even if the panel should break.
Its median lethal dose (LD50) is greater than 2,000 mg/kg and a mutagenetic

©Copyright 2019 SHARP All rights reserved
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[Precautions for Rear Polarizer]

ERAROKREICEEER LI ILLEERALTEYET,
PEER LDV LITERERBENRELOT A BYRDICIEITEEIZEL,
Brightness enhancement film is being used for reae polaraizer surface.

This film is easy to delaminate during layers.

DAHMOEE. REF. REICEVTRARDIGERAEE ., BOASENLLENESITLTTEL,
BRERBEDE oM FITELHATREME A HYFET

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.

DRRARDRE I LERIBET DRI TRHRDRITEELTTSLY,

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

a) REIAIVLZHBM T DEEFIEARITRICEVDLDCHFZLDEH THENTTSL,

3
Do not hit something hard or sharp on polarizaer edge when you peel off a protect film,etc.

b) RETAILLDFIBEIIHBET —TEEEL, K-POL-1D“A"DOAMIZRIBELTT LY,
Please peel off a protect film with adohesive tape.
At that time, peel direction is “A” in Figure POL-1.

10°~30°

k -

Figure POL-1 Peel direction of protection film(Rear side up)
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Adhesive tape

N\

OK

180°

Rear protect film

I 90°

e

Figure POL-2 Peel angle

o) RIBZEITIROMBET —TORIBEAEIL180° ITEVHETITOTTE,
FlBEAEI TR I IDEIFRLEMABMNFKELOILGYET,
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.
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1. @ A% Applicable Memory liqguid 64 Color crystal display

CGV)aAVEIRF SV AAE AW E-HMZEBRE D4R NS —AERYRBETAATLALTT,
HAEIER14-112RLTOVET,

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. = Overview

- WEBRBHS—/IRIL
- BEEYAX119E fREE 240 x 240EFH
- Bbit/ \TLILEFIT KA FIE
- 1EROFRRICRGBE2bitFE ALVTEY . 64BRITH ATHE
- IARILALBICT—HERERADAE—ZANE
- B/ OHEMERWER - BE - OV N\ IMIED LR
- BIEHEBEATFT/ARIL
- RIEARIEHCEH
FPCIZ & st

+ Reflective active-matrix with slightly transmissive panel of Color.

1.19” screen has 240 x 240 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)

3. BEMAIESE Mechanical Specification

Table 3-1 ##H#91E4%%&K Module mechanical specification

Ttem Specification unit
E@EYA4X Screen size 1.19” inch
AMERTIIT Active Area ©30.24 mm
Ry MER Dot configuration 240 (H) x 240 (V) Dot
FykEvF Dot pitch 0.126 (H) x 0.126 (V) mm
B AR Pixel Array HRNSAT

Stripe Array

FRE—F Display mode Normally Black
ARIER DS Outline Dimension 33.04 (W) x 33.94 () x 0.89 (D) mm
H5E Mass 1.6 (max)
FmENE Surface treatment HC (Hard coat treatment ) -

[Note] FFMIZSME TEOAERIR14-12SHR

Detail dimension and tolerance are shown in Figure.14-1
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4, ANmFRFBRUBEEE Input terminal names and functions
Table4-1 ifFE¥# Pin description
Pin Cofigur
Symbol I/0 . Function w *
No ation
FESAA—EE
1 VDD2 Power — TSN RR . .
Power supply for the Vertical Driver
2 — — — Open (No connection)
3 GSP Input NoPull | #—rrSA/\DRE2—MEF Start signal for the Gate-Driver
F—bRSAADIAVIIES
4 GCK Input | Nopul | 2 TEZARQ7AVIES
Clock for signal for the Gate-Driver
5 GEN Input NoPull | #—kA/+—TILES Gate enable signal
INAF/F— RS DNEEES
6 | INTB nput | Nopun | TV THESANOMAILES
Initial signal for Binary/Gate-Driver
LCDDEESERE
VCOMERIMZAE D Signal / Duty =50% D FH LK Note 4-1
7 VB Input — .
Black signal voltage of LCD (Note 4-2)
Inphase signal to VCOM / Duty=50% Square wave
LCDOBHESERE
VCOM&E# 31 $5 D Signal/ Duty =50% D H ]
8 VA Input — . :.ELL*H ]° 5 A DIRE Note 4-1
White signal voltage of LCD
Opposite phase signal to VCOM / Duty=50% Square wave
NAFYRSAN— &ERAEVEIR
9 VDD1 Power _ AFIRZ4 I_I$. ) ER . .
Power supply for the Horizontal driver and the Pixels mem
10 VSS Power — GND
NAFYRSAINDREA—MES
11 | BSP Input | Nopull | 17 UF71 ¥/
Start signal for the Binary-Driver
INFYRSA D09 H{ES
12 BCK Input NoPull 17 7{ ! 4 {71 = .
Clock for driving of Binary-Driver
13 R [0] Input NoPull | FHERDOFKES Red signal for odd Pixels
14 R [1] Input NoPull | BHEROKES Red signal for even Pixels
15 G [o] Input NoPull | FHERDKFES Green signal for odd Pixels
16 G 1] Input NoPull | BHEROKES Green signal for even Pixels
17 B [0] Input NoPull | FHERDFES Blue signal for odd Pixels
18 B [1] Input NoPull | BHEZROFES Blue signal for even Pixels
19 — - - Open (No connection)
LCDD T I / Duty =50% @ P
20 VCOM Input - ~IF R Y b OLFR Note 4-1
Common terminal voltage for LCD / Duty=50% Square wave
21 (NC) — — Open (No connection)
NoPull : FILT7VvT  TIFE IV ELLTHEL
Neither Pulled up nor Pulled down.
Note 4-1 :NERD X AIFIHEABICEEZE LA >THEYFET O T, HER. YT ILENERIENLGNKIITEER
LTTEL, VBILVCOMERLIES TY . VAIZVCOMVBO REEIES TY,
: 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

©Copyright 2019 SHARP All rights reserved




SHARP SPEC No. MODEL No. PAGE
LCP-2619063A LS012B7DDO06A 17
Table4-2 ANEHBL NIV Input Signal Level
Pin Signal pekalicy MEE T—HREH T—HARE
Symbol I/0 Voltage o
No (type) Boot Initial (Update mode) (Hold mode )
1 VDD2 Power DC Power 5.0V 5.0V 5.0V 5.0V 5.0V
2 J— pa—
3 GSP Input Pulse Signal 0/32 ov ov Hi/ Lo ov
4 GCK Input CLK 0/32 ov ov CLK ov
Pulse Si 1
5 | GEN | Input Hise Bigna 0/32 ov ov Hi /Lo oV
/ Hior Lo
6 INTB Input Pulse Signal 0/3.2 ov ov Hi/ Lo ov
. VB Tnput T 0/3.2 oV oV 0/3.2 0/3.2
Square pulse
8 VA Tnput e 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 0/3.2 ov ov Hi/ Lo ov
12 BCK Input CLK 0/32 ov ov CLK ov
13 R [0] Input Logic Signal 0/32 ov ov Hi/ Lo ov
14 R[1] Input Logic Signal 0/5.2 ov ov Hi/Lo ov
15 G o] 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 [0] Input Logic Signal 0/32 ov ov Hi/ Lo ov
18 B[1] Input Logic Signal 0/32 ov ov Hi/ Lo ov
19 - 7~
20 | veom | Input Vep 2 0/3.2 oV oV 0/3.2 0/3.2
Square pulse
21 (NC) =
X BREEEFRIEEROtypBOLEH
Above each Voltage value is typical.
X RCENEF . BREBEAR
Boot When just input Power
X FEAE BRIEAZ. ESASH
Initial : Between PowerON and Input Signal.
X T—HEH RRT—EDESTMA TR
Data Update mode : Updates data in pixcel memory.
X TARE T—AEMBELTRRHMER
Hold mode Maintains memory internal data and maintain current display
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5. #xEmEKEH Absolute Maximum Rating
Table5-1 #&XEwRAKEH Absolute Maximum Rating VSS(GND)=0V, Ta=25C
Item Symbol Terminal MIN. MAX. Unit Remark
V_VDD1 VDD1 -0.3 5.5 \%
SAN—BRE
FIANTRREE V_VDD2 VDD2 0.3 5.5 v
Power supply voltage
V_VSS VSS 0 0 \%
. GSP,GCK
High Level VHI GEN.INTB V_VDD1 A%
ANESERE BSP,BCK
Input signal voltage R [0:1]
Low Level VLI G [0:1] 0.3 \Y
B [0:1]
JEVIRFERE High Level | VH_VCOM = 3.4 [Note 5-4]
VCOM terminal VCOM \Y
voltage Low Level VL_VCOM -0.3 =
VA/VBiE ZEF High Level VH_VAB VA — 3.4 v [Note 5-4]
VA terminal voltage Low Level VL_VAB VB 0.3 _
;‘E a o N te 5-1
RERE Tstg y - %0 C [Note 5-1]
Strage Temperature [Note 5-2]
EMERE (\RIILKREEE) [Note 5-1]
Operation Temperature Topr — -20 70 C [Note 5-2]
(at panel surface) [Note 5-3]

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

[Note 5-1]1 EXa—ILDWLHEEERF AL TEEREREBALLIITLTTEL,
Do not exceed this temperature in any parts of module.

[Note 5-2] BRE(X95% GRE40E) FTELTTEL, FLHERICITEELTTILY,
RANEBEKEREIICLUTIZL. BEIELRLTTILY,
HELEBES. BRI —INRELRHREBRELGEWVEENHYET,
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] ENMEREFEBMEDHERIIT HRETHY . AIVISRAMGERE - ZOMORRAEICEAL T
Ta=+25°CICTHIEZITLVET
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 EEI&VDD1LI T EF 5,
The Hight Level of VA/VB/VCOM must be below VDD1 voltage.
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6. BSHYEE Electrical characteristics

6-1) TFTi& S/ \*JLEEEIES TFT LCD panel drive

Table6-1 BEE)SE{H Operating Condition

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

Ttem Symbol | Terminal MIN. Typ MAX. Unit Remark
VVDD1 VDD1 3.1 3.2 3.3 A
K54/ \—TREE
71/ —ARR yvDDz | 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 VDD1 VDD1 v
ANESER INTB
Input signal BSP
voltage BCK
Low Level vi, | R0l VSS VSS vss+0.1 | v
G [0:1]
B [0:1]
woA—EE
QAEVIEFEE Center voltage VCOMC 1.55 1.60 1.65 A Note 6-1
VCOM terminal VCOM Note 6-2
== =\ 1=}
voltage QEM‘“_ VCOMPP 3.1 3.2 3.3 v Note 6-3
Voltage swing
A —ERE VAC VCOMC v
P E - — )
VA/VBIn T & Center voltage VBC VA Note 6-1
VA/VB terminal VB Note 6-2
voltage BERIE VAPP VCOMPP v Note 6-3
Voltage swing VBPP

[Genaral Note ] BEIZVSS(GND=0V) Z#H#ELLI-{ETT,

Note 6-1: VCOMMD U A—EFLRIBEETOERAZHELES,
Match with VCOM center voltage is recommended.

Note 6-2 : VCOMEVBIEEHE. VAIZHE R HEDIETELYET,
o A—BERIAIVT DAL FKELLE KSR ETELNET,

VBIZVCOMERILIER T . VAIZVCOM VB REFEBTT,

Above Voltage value is a value based on VSS (GND = 0V)

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 6-3 : VA, VB,VCOM®High-Level EIEIZVDD1LI T &ET 3,

The Hight Level of VA/VB/VCOM must be below VDD1 voltage.
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6-2) BRI —4 >R Power supply sequence
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BIRY—/72 X Power supply sequence

6-2

Figure
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[ON Sequence])

T1: VDD13 L I(FEFRE(ICIZ & %) XBIHIZIL B EANY DBOWERIFERA LAV TT LY,
: VDD1 rise time(depend on IC) Please not use extremely slow power source

T2 : VDD23L L I(FEFRE(ICIZ & %) XiBIRIZILHE LAY DBOWERIFERALAEVLTT I,
: VDD2 rise time(depend on IC) Please not use extremely slow power source

T3 : BHRAEYAOHHL (BEEAEREZTAH) LFET T3 2 17L—AL4
: Pixel memory initialization(write all screen black). T3 = 1 frame

T4 : VCOM,VA,VBiL5 E AV Y B5RE T4 = 30ps
XA HIEERD S v FREEO ML ZEERT 5 1= OFFHE
: VCOM,VA, VB rise time T4 = 30ps

Release time for initialization of the latch for common control.

[Normal Operation]
BEERE) D AR

Duration of normal driving.

[Off Sequence]
T5: BRAEYAONHL (BEEAEEREEAH) LET T5 : T3 & R#k
: Pixel memory initialization(write all screen black). T5: same T3
T6 : VA, VB,VCOMXIL T [FB$Fd] T6 = 30us
: VCOM,VA,VB fall time T6 = 30ps

T7 : VDD23 5 FI(FBER(ICIC & B) XABIHICL B TAY DBVEREIFEALEVTTEL,
BEICDLCT A AFr—PRBEBEHLTT LY,
: VDD2 fall time(depend on IC) % Please not use extremely slow power source
If necessary use discharge circuit.
T8 : VDD1iZ 5 FIFEMEI(ICIZ & %) XiBimIZiLE THAY OBVERIEERALGZWLTT I,
BEIHLTA AFr—VRBEEHLTT S,
: VDD1 fall time(depend on IC) % Please not use extremely slow power source

If necessary use discharge circuit.
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6-3) ANESOEXRYE Input signal characteristics
Table6-3-1 EAK4¥% Recommend Operating Conditions and DC Characteristics
VDD1=3.2V, VDD2=5.0V, VSS(GND)=0V, Ta=25C
Ttem Symbol Min Typ Max Unit Remark
1frame frequency v - 30 33 Hz
vertical period tV 30.3 33.34 — msec

Table 6-3-2 AC %1% 1 Input Signal timing Parameters 1

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

Partial Update mode is a Reference.(Not a guaranteed )

Signal Item Symbol Min Typ Max Unit Remark
Rising time trINTB — — 50 ns
Falling time tfINTB — = 50 ns
Pulse width Hight level thwINTB 30.3 33.33 - ms
INTB Pulse width Low level tlwINTB 10 11 — bs
Setup time (Hight level) thsINTB 10 11 ps | INTB to GSP
Hold time (Hight level) thhINTB 62.67 68.94 US| GCK(483) to INTB
Rising time trGSP — — 50 ns
Falling time tfGSP — — 50 ns
GSP . .
Setup time Hight level thsGSP 10 11 - ns
Setup time Low level tlIsGSP 10 11 - ns
Rising time trGCK W — 50 ns
Falling time tfGCK — — 50 ns
Setup time Hight level thsGCK 0 (440) - ns GCK to BSP
Hold time Hight level thhGCK 4.0 4.4 — us GCK to GEN
62.67 68.89 — us Duty 50%
GCK . .
GCK width Hight level thwGCK Note 6-3-1
(1.0) — - us
Duty 50%
62.67 68.89 - us Duty 50%
GCK width Low level tlwGCK Note 6-3-1
(1.0 - - ps
Duty 50%
Rising time trGEN — — 50 ns
Falling time tfGEN — — 50 ns
GEN
Pulse width Hight level thwGEN 9.67 10.64 - ps
Setup time (Low level) tlsGEN 0 — — us GEN to BCK
Note 6-3-1
Partial Update mode (non-updated line’s timing) [Fast forward GCK ]
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Table 6-3-3 ACH#¥1E 2 Input Signal timing Parameters 2 AA

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

Signal Ttem Symbol Min Typ Max Unit Remark
Rising time trBSP - - 50 ns
BSP Falling time tfBSP — — 50 ns

Setup time Hight level thsBSP 200 220 - ns BSP to BCK
Setup time Low level tlsBSP 200 220 — ns BSP to BCK

Rising time trBCK — — 50 ns
Falling time thBCK - - 50 ns

BCK frequency fBCK — 1.136 1.25 MHz Duty 50%

BCK BCK period tpBCK 800 880 - ns Duty 50%

BCK width Hight level thwBCK 400 440 — ns Duty 50%

BCK width Low level tlwBCK 400 440 — ns Duty 50%
DATA Rising time trRGB — E 50 ns
R [0],R[1] Falling time tfRGB - — 50 ns
G [0],R[1] Data set-up time tsRGB 200 220 - ns
B [0l,R[1] Data hold time thRGB 200 220 — ns

Duty 50%

0.5 - 45 Hz Note 6-3-2

VCOM frequency fVCOM Reflective mode
VCOM Duty 50%
VA 30 ~ 45 Hz Note 6-3-2
VB Transmissive mode

Rising time trVCOM < — 100 us
Falling time tfVCOM 3 - 100 ps
(Duty cycle) (tdyvVCOM) 48 50 52 %

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) AC /S H1EE Signal Timing
90% ' 90% 90% . 90%
BSP 1m GSP 1m
- e o e > e o e
trBSP tfBSP trGSP tGSP
« thwGEN >
0% , . 90% ! !
R [0 ] \ B 50% 4 0% 90% | ‘ 50%
G [0:1] ' ' i R oo
(01] 10% ' i ' 10% GEN 10% ! I :10%
b - e ol e - - > e
trRGB tfRGB trGEN HfGEN
< twGCK . thwGCK . .
0% ¢ g i #* GCK Duty is 50%

N
=)
X
©
S
ES
©
S
ES
N
=)
°
=S
N
=)
ES
N
=)
°
=S

i trVCOM i tFVCOM
B fVCOM X
;‘ >
1 ]
90% 1 0% H
! o /! !
VA ! 10% A L 109
1 1 1 1 1
i1 tFVCOM > tr'VCOM

¢ VB is the same signal as VCOM,and VA is the inverse signal of VCOM and VB

% fCOM (VCOM/VA/VB): Duty is 50%

— —>
trINTB fINTB
& fVCOM N
r g
90% N 90% ! i
1 1 | H
VCOM ™% i i 10% : 10% : 10%
[N [ | H
i+ trVCOM i tlVCOM
L fVCOM -

Figure 6-3-1 AC timing1
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6-3-2) FEE AC 2ASJ451EE Vertical Signal Timing

((

)
50% 50%
INTB | thsINTB thhINTB |

: |
|
50% 50% |
GSP / \ ( |
| | ) |
thsGSP :<_I. 4> tsGSP |
T AP I/'__\ A “Tan “Toqd “Tan “Tan
: Ay 2003y T (480 {481y (a82) : 483
|
| |

50%
GCK

GEN Low (GEN : Inactive) Low (GEN : Inactive)

MSB \ LSB \ MSB MSB '\ LSB
Data 1 1 2 240 /\ 240
/

Horizon Cotrol .
Pulse Inactive /< Active

>\ Inactive

~L

~

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

Figure 6-3-2 AC timing 2
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6-3-3) /K AC #4541 E Horizontal Signal Timing

GCK 50%><
I

T

I

Even Pixels
’ %

G [0]
0dd Pixels
=%

A AV NS

[
: tWhGEN $—*
| [ | thhGCK
|
GEN | N %—50/\—
1 (« |
i ) |
| thsGCK tisSGEN b
| | |
BSP 50% 50% :
! : ( !
I tisBSP ) '
thsBSP —¢ —_*—>|_ B N y WS
SEDIREPIEPIRED a1y (322} | (323
| |
50% 50% 50%
BCK
|
, |
| tsRGBr—+—>ithRGB
1
R [0]
0Odd Pixels SS
R[]

A G1 X G3 X S%S X G237 X G239 )

G 1]
Even Pixels

%
B [0]

Odd Pixels
oS

s/ e

B[1]
Even Pixels

%

BCK Dutyis 50%
GCK Duty is 50%

Figure 6-3-3 AC timing 3
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6-9) AHNESLEEETR Input Signal and the transfer method of data.
F—=hSA4 N DT—2EFH Example : Updates Gate Line 1
1) RHIZBEFROMSBT—4% 1Line X E# . AILEERDLSBT —4% Line M EELFET
First: Transfer MSB data of 1 line, Second: Transfer LSB data of 1 line
2) COEMEZE1Line~2405 10 R BGHICIEYIRTETEEED T —IBHEITOIENHEET,
Repeat 1) from 1st line to 240tk line, can update full screen.
6-5 ANEBDHAIIVT F¥—hk Input Signal Timing Chart
6-5-1)EEAM/I>4  Vertical Stanard timing.
o 1 Frame o |

INTB

(L

)

GSP ' | | «

I
I
| 1 2 3 4 5 6 478
|
I
I I

Control Pulse

Inactive

|

|

|

|

|

479 480 _ 481 482 _ 483 |

GCK L

1 I f

[ I | | [ I | I [ : [

GEN GEN: Ine;ctive I I I I | I | I I | | GEN:Inactive !

f T T | X

Data * [ : | | [ | [ b | | [ | :
(6 Signal) Dziita Low l.. X X X X z )) ' X X x ..)‘ Data Low |
I I | MSB| LSB | MSB| LSB | MSB | | MsB| LSB | MSB| LSBi I

| | N L J 2 2 | 3 | | 239 | 239 \240 | 240} I

| I I I | I I I I ' I I

Horizontal | I I I ! I I | I
| | ' I

| |

1Line B DT —42 5% #AR (Internal logic )
Data transfer period of 1st line

1Line B DT —4 A 1 #AR

Data input period of 1st line

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

240Line B O T —4% A L EARE
Data input period of 260th line

Figure 6-5-1 Vertical Diagram

240Line B 7 —4A 5% #AR (Internal logic )
Data transfer period of 240th line
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6-5-2)/KEHZ4A42>%  Horizontal Stanard timing

1Line DT—4T MSBERD AT —42% 415
Transfer Only MSB data of Single line

1Line D T—4AT LSBED AT —2%1X(E
Transfer Only LSB data of Single line

[
[ )
[}
[}
[}

((

-

L

R[0]

RI1]

Glo]

Gl1]

Blo]

Bl1]

—

Pixel_1
R_MSB
Pixel 2
R_MSB
Pixel_1
G_MSB

Pixel_2
G_MSB
Pixel_1
B_MSB
Pixel 2
B_MSB

Pixel 3
R_MSB
Pixel_4
R_MSB
Pixel 3
G_MSB
Pixel_4
G_MSB
Pixel_4
B_MSB
Pixel_4
B_MSB

pixel-239|
R_MSB
pixel-240
R_MSB
pixel-239
G_MSB

pixel-240
G_MSB
pixel-239
B_MSB
pixel-240;
B_MSB

EIETOERT —4

Transferred(Input) pixel data.

MSBEID AT —5EE(E
Transfer(Input) Only MSB data

Figure 6-5-2

] .
el
N—

EETIEHRT —4Z
Transfered(Input) pixel data.

LSBERD AT —4%E(E
Transfer(Input) Only LSBdata

Horizontal Diagram

GCK »
«
1 R 1 1
GEN % | L % | L
BSP i | q 1 | . I
i 1 2 3 4 121 122 123 i 1 2 3 4 121 122 123 i 1
s _ L L LT i LT L L 1]
Data 6Signal l l l l l
R[O]/[ﬂ /L /L
G[0)/[1] pixel | pixel \ pixel pixel | pixel \ pixel
B[0V/[1] 1:2] 3:4 239:240 : : 239:240
M 1]

©Copyright 2019 SHARP All rights reserved




29

PAGE

FPB[G USBIDS [[€ BILM : 664 [PHIU]
JPB[ WSS [[8 SILM O [BHIU]

MODEL  No.
LS012B7DD06A

LCP-2619063A

SPEC No.

P

6-5-3) Power-On/Off and Mode Change Sequence
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1
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1
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6-5-3 Mode Change Sequence

Figure
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6-5-4 ) Partial Update mode Sequence (Reference Specification )

¢ These timing chart of partial update mode are Reference Specification and it does Not guarantee.

| When 80-160 lines of the image is updated.

[

P P
50% * 50%
INTB _ | thsINTB thhINTB > 4

)
50% 50%
GSP « : H « £
]

[}
thsGSPre4 43 sGSP

[{d
P2

P
|
|
|
1
|
|
T
1
1
|
|
|
1
|
|
:483
|

3~ 159 160 161 —— — — — — — — 321 335 482

GCK ¢

é
i

! | '| !
GCK T Y
¢ \ Normal GCK Fast forward GCK Normal GCK Fast forward GCK I\]orma] GCK \
e
w J | :: |I
I |
I i :: I
. [ 1
« |  Low (GEN:Inactive) « :: :: . Low (GENCInac’uJIve «
GEN 4 I 7 (M v > T 7
I |
I |
I |
I |
I |
1 |
1
I |
I |
I |
I |
L
I T
I |
I |
|

! i
[} I

(Back is Yellow,Text is Partial (Blue))

1| uss | Lss [ mss | Lss msB | LsB ::
80 80 81 81 160 160
Data % g Low /i ) i Low o ss
1
b i
H] "
H] "
I Yy H
Horizontal Low (Inactive ) /I( Active \\ )\' Low (Inactive )
Control=yy S : 7/ <G <5
Pulse ! H
! i
! 1
! [
o . . . Non- t
State Non-update (Static image ) Partial Update of Pixels onrupdate
p g (Static image )
DISPLAY S\ #1 (#1 to#2) #2
’ | T I
| |
T SR A S — \
1 | Line No =1 :
! .
H I | No update !
1 . : !
X Line No=80 —>| — !
i [ . Partial Partial update of |
i | artia 80 to 160 lines 1
! ! Line No=160 —>> — i
H | I No update i
H | Line No =240 } |
1
1
1 . . 1
! 1% : ALL Vertical stripe (Red) [#1] | 20 Lines (80-160) Partial update [#2] I i
i [ i
1 ! !
! 1
H 1
H 1
H 1
! 1
\ i

/ .
S\ Static image >ﬂ| I Partial Update > Static image \§>
)

______________________________________________________________________________________________

Data : R[0],R[1],G[0],G[1],BI0],BI[1]

Horizontal Control Pulse : BCK , BSP

Figure 6-5-4 Partial update Sequence (Reference Specification)
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~z. | P239

P240
L1

L239

Display
Side up

ActiveArea

240x%x240 dot
1Pixel = RGB

RGBZ 2EZ CHOEIEREA

(64K T)
(64 color display )

P1
L240

P2

L240 |7

P240

Area gradation of rach RGB have 2 ddot

P240
L239

P240
L240

6-6) ANEBLEHEETR. —F5M2EXE Input Signal and Display, Gate Line Setting
<T—ADEEERRAME Data position in display[H,V] >

P*: Pixels position

L*: Gate line

Pin Signal Data

R [0] Red® & # Pixel T —%Signal
Red signal for odd Pixels

R[] Red® @ Pixel A7 —4Signal
Red signal for even Pixels

G [0] Green®ZF # Pixel T —%Signal
Green signal for odd Pixels

G ] GreenM B Pixel AT —4Signal
Green signal for even Pixels

B 0] Blue® 37 #{Pixel AT —4%Signal
Blue signal for odd Pixels

B ] BlueD &% Pixel T —4%Signal
Blue signal for even Pixels

1Line DEV LT —REBERLEFEIZDNT
About Pixel data of 1 line and the area ratio of 1 pixel.

pixel-1

pixel-2 pixel-3 pixel-4

1pixe| COEIFRLLE
The area Ratio of pixel

MSB : 2 out of 3 sub-pixels.

LSB : 1 out of 3 sub-pixels.

pixel-239  pixel-240

5
0y
i S
. s
T 0y
o hN
4 S
i s,
0
O \

Bit—data

bit LB 3R D B &
Relationship between bit data and pixel

MSB

1pixel N FRGBEIR T2 3% 585,
MSB-Pixel-Block occupies 2/3 the subpixels
of the each pixels.

LSB

1pixel ADBRGBEIFZT1./3ZH M D,
LSB-Pixel-Block occupies 1/3 the subpixels
of the each pixels.

Figure 6-6-1 Data position 1

<BEFAHT—RERTIVF>
EZRAHE—ROT—ISAOBRICEADOLT . T—REENBELELYET,
ERTIVTTHoTH, =AM UIZxLT240 dotH DT —HERENNHETT,
TR, ERTIVTADT—REES XERICTEY)IZWLEBINET,

<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 240 dots to each GL.
In this case, the undisplayed area data is appropriately processed in circuit.
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Screen size: R=1.19 inch
BM (Black Mask )
U Screen Center
-
-l-l"-'-'-
7y
Active Pixel
X1

%1 : r=0.60inch [ 120 pixel ]

'y
v

X1

Screen Center
Figure 6-6-2 Data position 2
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Table 6-6-1 FR RN DEFREI Number of Pixels in Active area 1
Line Left Dummy Active Right Dummy Line Left Dummy Active Right Dumsny
number pixels Pixels Pixels number pixels Pixels Pixels
1 109 22 109 51 22 196 22
2 101 38 101 52 21 198 21
3 95 50 95 53 20 200 20
4 91 58 91 54 20 200 20
5 87 66 87 55 19 202 19
6 84 72 84 56 18 204 18
7 81 78 81 57 18 204 18
8 78 84 78 58 17 206 17
9 75 90 75 59 16 208 16
10 73 94 73 60 16 208 16
11 70 100 70 61 15 210 15
12 68 104 68 62 15 210 15
13 66 108 66 63 14 212 14
14 64 112 64 64 14 212 14
15 62 116 62 65 13 214 13
16 61 118 61 66 13 214 13
17 59 122 59 67 12 216 12
18 57 126 57 68 12 216 12
19 55 130 55 69 11 218 11
20 54 132 54 70 11 218 11
21 52 136 52 71 10 220 10
22 51 138 51 72 10 220 10
23 50 140 50 73 9 222 9
24 48 144 48 74 9 222 9
25 47 146 47 75 8 224 8
26 46 148 46 76 8 224 8
27 44 152 44 77 8 224 8
28 43 154 43 78 7 226 7
29 42 156 42 79 7 226 7
30 41 158 41 80 7 226 7
31 40 160 40 81 6 228 6
32 38 164 38 82 6 228 6
33 37 166 37 83 6 228 6
34 36 168 36 84 5 230 5
35 35 170 35 85 5 230 5
36 34 172 34 86 5 230 5
37 33 174 33 87 4 232 4
38 32 176 32 88 4 232 4
39 31 178 31 89 4 232 4
40 31 178 31 90 3 234 3
41 30 180 30 91 3 234 3
42 29 182 29 92 3 234 3
43 28 184 28 93 3 234 3
44 27 186 27 94 2 236 2
45 26 188 26 95 2 236 2
46 25 190 25 96 2 236 2
47 25 190 25 97 2 236 2
48 24 192 24 98 2 236 2
49 23 194 23 99 1 238 1
50 22 196 22 100 1 238 1
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Table 6-6-2 FTRFEBADEZRE 2 Number of Pixels in Active area 2
Line Teft Dummy Active Right Dummy Line Toft Dummy Active Right Dummy
number pixels Pixels Pixels number pixels Pixels Pixels
101 1 238 1 151 3 234 3
102 1 238 1 152 4 232 4
103 1 238 1 153 4 232 4
104 1 238 1 154 4 232 4
105 1 238 1 155 5 230 5
106 0 240 0 156 5 230 5
107 0 240 0 157 5 230 5
108 0 240 0 158 6 228 6
109 0 240 0 159 6 228 6
110 0 240 0 160 6 228 6
111 0 240 0 161 7 226 7
112 0 240 0 162 7 226 7
113 0 240 0 163 7 226 7
114 0 240 0 164 8 224 8
115 0 240 0 165 8 224 8
116 0 240 0 166 8 224 8
117 0 240 0 167 9 222 9
118 0 240 0 168 9 222 9
119 0 240 0 169 10 220 10
120 0 240 0 170 10 220 10
121 0 240 0 171 11 218 11
122 0 240 0 172 11 218 11
123 0 240 0 173 12 216 12
124 0 240 0 174 12 216 12
125 0 240 0 175 13 214 13
126 0 240 0 176 13 214 13
127 0 240 0 177 14 212 14
128 0 240 0 178 14 212 14
129 0 240 0 179 15 210 15
130 0 240 0 180 15 210 15
131 0 240 0 181 16 208 16
132 0 240 0 182 16 208 16
133 0 240 0 183 17 206 17
134 0 240 0 184 18 204 18
135 0 240 0 185 18 204 18
136 1 238 1 186 19 202 19
137 1 238 1 187 20 200 20
138 1 238 1 188 20 200 20
139 1 238 1 189 21 198 21
140 1 238 1 190 22 196 22
141 1 238 1 191 22 196 22
142 1 238 1 192 23 194 23
143 2 236 2 193 24 192 24
144 2 236 2 194 25 190 25
145 2 236 2 195 25 190 25
146 2 236 2 196 26 188 26
147 2 236 2 197 27 186 27
148 3 234 3 198 28 184 28
149 3 234 3 199 29 182 29
150 3 234 3 200 30 180 30
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Table 6-6-3 FR RN DEFRL3 Number of Pixels in Active area 3

Line Left Dummy Active Right Dummy

number pixels Pixels Pixels
201 31 178 31
202 31 178 31
203 32 176 32
204 33 174 33
205 34 172 34
206 35 170 35
207 36 168 36
208 37 166 37
209 38 164 38
210 40 160 40
211 41 158 41
212 42 156 42
213 43 154 43
214 44 152 44
215 46 148 46
216 47 146 47
217 48 144 48
218 50 140 50
219 51 138 51
220 52 136 52
221 54 132 54
222 55 130 55
223 57 126 57
224 59 122 59
225 61 118 61
226 62 116 62
227 64 112 64
228 66 108 66
229 68 104 68
230 70 100 70
231 73 94 73
232 75 90 75
233 78 84 78
234 81 78 81
235 84 72 84
236 87 66 87
237 91 58 91
238 95 50 95
239 101 38 101
240 109 22 109
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6-7) ;HEEH Power consumption
Table6-7-1 ;HETEH Power Consumption VDD1=3.2V, VDD2=5.0V, VSS(GND)=0V, Ta=25C
Operating Mode Power consumption Min Typ Max unit Remark
I R—ILFE—R(T—2EHEL £EERT)
CM d';:' ) Hold mode(no display data update) - 11 180 p W | [Note 6-7-1]
ondition
Display pattern : White display
FT—AEHE—F(IH:EH: 2E@AXRT)
BITEEHE2 Dat dat dewith displ date 1H
,,E]E.*.ﬁ: ata update modewith display update 1Hz _ 33 210 | uW | Note 6-7-2]
Condition 2 (1fram/sec)
Display pattern : White display
T—AEHE—FQOHEH: EE A FR)
B FH3 Data update modewith display update
- 500 1200 W | [Note 6-7-3]
Condition 3 (30)Hz (30fram/sec) i o
Display pattern : White display
#:&8%H Common condition
VDD1=3.2V. VDD2=5.0V, VCOMH=VDD1,VCOML=0V(GND). fCOM= (30Hz)
R6-T-1DHEEFRICIER6-T-2DVCOMVAVBIFFDRS AT (Fffi[EE Capasitance~DFr—, TARFY¥—IER) 1

BHEEA,

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

[Note 6-7-11, [Note 6-7-2] [Note 6-7-3]
Power consumption expenditure of module
(Ivddl (1) x3.2V) + (Ivdd2 (1A) x 5.0V)

( Common Note )

VDD1,VDD2RIZar T DIEHEHETRLET,

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

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

COERFTFHETHY ., T—HEFHHFDPecakER TEHYFELAD T, BRICRBEF-ETTSEL,

This is value in average, not the falue of peak power at the time of data-update operation.
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Table 6-7-2 COMifnFAANRE COM terminal Capacitance
VDD1=3.2V. VDD2=5.0V, VSS=GND (0V) Ta=25C
Signal Symbol Min Typ Max Unit Remark
VCOM Cvcom — 33 43 nF CLc
VB Cvb - 36 47 nF CrLc+ Cp
VA Cva - 36 47 nF CrLc+ Cp
DISPLAY * White DISPLAY : Black
' |
|
VCOM o= veoM ol
|
|
VB o — 1 VB o— |
J— | | p—
L |
— C.c | —_— |
: v : | T % Cuc
| |
VA o alo
| VA © : w :
' |
' |
External : LCD internal

External : LCD internal

Figure 6-7-1 COM terminal Equivalent circuit
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7. I Optical specification

Table 7-1  FZPA0%5ME (RET4FME) Optical specification(Reflective mode)
VDD1=3.2V, VDD2=5.0V, VSS(GND)=0V, Ta=25C

Item Symbol Min. Typ. Max. unit Remark
Y 021 40 60 -
AT Horizontal
Viewi 1 0 22 —
1eWIng ang’e 40 60 °(degree) [Note 7-1]
range 611 40 60 —
CR=2 Vertical
012 40 60 —
AV AR
ITIATE CR 20 25 - - [Note 7-2] , [Note 7-3]
Contrast ratio
P
ﬁ, $ . R 7.0 8.4 — % [Note 7-3]
Reflectivity ratio
= Ri Black — White
AR E 1se TY — ms
AR 2q <Y [Note 7-3] , [Note 7-4]
Response ]
Time Fall td ms White = Black
20 40 [Note 7-3] , [Note 7-4]
SR 5 Wx 271 .321 371 v 4
INRIVEBE White (0.271) 0.3 (0.371)
Panel Wy 0.297) | 0.347 | (0.397) -
Chromaticity Rx _
RED (0.480) | 0.530 | (0.580)
Ry (0.260) 0.310 (0.360) - [Note 7-3]
Gx - ¥ Reference value
GREEN (0.269) 0.319 (0.369)
Gy (0.367) | 0.417 | (0.467) —
Bx —
BLUE (0.125) 0.175 (0.225)
By (0.173) 0.223 (0.273) —
NTSC Lt y, _
NTSC ratio B 18 -

X ONRILERER. REHETEHYERA. (BE1E)

Panel Chromaticity is not a guaranteed value.(Reference value)

Table 7-2  FZFAH4EME (FBEB4EME) Optical specification(Transmissive mode)
VDD1=3.2V, VDD2=5.0V, VSS(GND)=0V, Ta=25C

Item Symbol Min. Typ. Max. unit Remark
e
R T (-) (0.95) (-) % [Note 7-5]
Transmissivity ratio
. Black — White
SEEE
i Trr — (200) (500) ms [Note 7-3] , [Note 7-4]
Response Time
[Note 7-5]

[Note 7-5] BBERUVIEREL, RIHETEHYFEEA. (BEE)

Transmissirity ratio and Response Time is not a guaranteed value. (Reference value )
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[Note 7-1] fREFADESE 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] AV RS RARLEDEZE Defintion of Contrast Ratio
OVURSRAMEEUTDELIICEERT 5.
The contrast ratio is defined as the following.

Reflection intensity in white display

Contrast ratio(CR) =
Reflection intensity in black display

[Note 7-3] Jt=P4F D BITEHEST Optical characteristics measurement equipment.
AVRSARE, RETE, ARILREREDBIEIERT-2, HEREQREIER7-3DRIEREERLT,
EEHDINNITNERFLREICTRELES
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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HI%E2F Measurement equipment
(CM-700D)

Normal line

80

sensor

O Light Source
(D65)

Integrating

sphere

LCD panel

Display center

Figure 7-2 Contrast ratio, Reflection ratio,
Panel chromaticity

white or black

Black White

HBIE2F Measurement equipment

(DMS-803)

Normal line

Light Source sensor

-30°
LCD panel

i

Display center

Figure 7-3 Response time

[Note 7-4] SEZRE(REFENDZEIL) Respons time (Change in reflection ratio)
BRUBKRELLGLHETEANL. TOROZABHE NOBBELIZTERLET,

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

—p |—
N

/

10%

Optical receiver output

(Incremental )

90%

100% — [

Ir Time

I
f

Td

Figure 7-4 Respons time
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8. IEFEIY T Pin Assignment

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

The outline dimensions are shown in Figure 14-1

Table 8-1 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
5 12 BCK
13 R [0]
14 R[]
L 15 G [0]
16 G [1]
52, E Blo
18 B[1]
Display surface 19 =
20 VCOM
21 NC

Rear surface 2 -

Figure 8-1 Pin Assignment
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8-2) FPC #TYBHIT4E FPC Bend Specification

Table 8-2-1 #2942 Recommended Connector

Product manufacturer | Series Part number Contact Remark
MOLEX 503566 503566-2100 Bottom side Note 8-4
MOLEX 503566 503566-2102 Bottom side

FPCZITYHITHFEIE. FH(NTHE T HBEAMEFRHQTHRELI-RUELETHIFTTSEL,
FPCIZAHSRITHEMUAVREEVELET, Tz, FPCE/ARILOEAIICIFAN RE S GLMESELVEBLET .
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.

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

¥ &M (1) FPCHEEBMIFHEE: ASXIyUMD 1.0 mm-11.0 mm
&(2) w/MEAFR: AR R0.45 mm
Condition (1) FPC bend recommended area: 1.0 mm — 11.0 mm from glass edge.
Condition (2) Minimum bend R: Inner diameter R0.45

C

Figure 8-2 FPC Bend Specification

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

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

[Note 8-3] FPCZEHF>TCLCDED a—/LE S TIFf=Y, FPCITEEBLZNEMAFY LR TEELY,
Do not hang LCD module by FPC or apply force to FPC.

[Note 8-4] A—Hh@&E I FEE, ((FRILFIEETY)

Obsolete cultivar .(It can be used.)

9. TRfafiL Display Qualities
BRTARATUAES 12— LR TRAICEAT2EE L, HEFRBEREEZ(CHE D

Please refer to the Incoming Inspection Standard.
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10. #2324 Recommended example

10-1) 4TI+ EIERHB]  External Capacitors

VDD2 (5.0V) L
VDD1 (3.2V)
C1 C2 Logic Signal (\‘ 1. 19 iIlCh
VCOM 64 Color LCD

VA

VB
GND
(VSS)

Figure 10-1 External capacitor recommendation capacity value

<HEILTUYABEE Recommended capacity value>

C1l: VDD1-VSS :rank B 1.0pF Ceramic capacitor

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

X EREAIREVEHRIZDOVTIEHERTY,

CHEADOBREIER AT LEEESHEFHBTAL V- ETERETLTZELY,
AVTUYBREFRHREIVIKRELLOEERT HEILATEE)
#Above circuit and parts are only recommendation.
For actual use, please evaluate their conformity with your system and design.
(Capacitor value can be larger than value indicated above.)
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10-2) HEREHEER  Recommended Structure Diagram

EARERETRFD;TESEIE  Precautions for SET design.

T EHETDAICRD1 20EIBRAEEBENET,
1212 KYBRADERDMZONT )T DFEELEHILLET,
1 : Space-1 NYISARERRFEDOBIZIEAR—REHERBENVEYT,
2 : CG TRROLIICAHAN—ASRICRBED1—ILEBERBVET,
FOVIWETIIRIELABGRETD 2a—IILERICRYNEEL, RIRLTHRETS
RN BYETOTITEERBULVET,

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 lectrical 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

Fl= ERRETORICEINEICE O TEAFNRELLGNVRIICHRITEERBLES,

And, please design the housing so that distortion / etc. does not occur due to external pressure.

- o o
\4_ Adhesive
LCD Module OCA

<4——— BLrimtape

BL unit

PWB, Electrical components

Figure 10-2  Precautions for SET design
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11. ENRIfZ A8 Marking

11-1)4>9 2y R Displayed by printing. (Ink-jet print)

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

Dispaly contents (top view not to scale )

Linel —f YMDDPA |
Line2 — 012345 |

Figure. 11-1 Lot number printing position

Table 11-1 FIFRNZEFHHM Marking line definition

Line | Marking Description
1 | y™MDDPA Y EEFIHT(BERERE)01,--289)
Single-digit year (Last digit of the year) (0,1, - 8,9)
M HiER1#H7(1,2--9,X.Y.2)
Single-digit Months (1,2,--,9,X,Y,Z)
DD &1E B 247(01,—31)
Digit of the day (01,--,31)
P METHa—K
Code of manufacture
A HETO—F
Product revision
9 | 012345 012345 | L") JLNo(6#T)
Consecutive number (Traceabillity number)
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12. \BEMEE Packaging form
12-1) h—br o BREEH Carton storage condition
1) Hh—roBHEITEH : 8 (max)
Piling number of cartons.
2) 1h—bkURsh{E SR : 600 pcs
Pakage quantity in one carton
3) h—broH4a4X : 578mm x 382mm x 255mm
Carton size (Typ.)
4) BIHEE : 7.0 kg (One carton filled with  (600) modules)
Total mass
5) Hh—F REIRE Carton store environment

;B Temperature
0~40°C

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

-BES Atmosphere
B.7ILNEEFHMRUVERMEZE LJERIEIFEENANBHINGNE
No harmful gas, such as acid or alkali, which causes severe corrosion on electronic parts
and wiring, are to be detected.

B4 Opening the package
HERICKIFEBOTFTES 2 —)LOHIEEHLTSEMT.
50%RHLL EIZFRIR % . ##E7 —REDF M REHEL CTHRIEBETIUL,
In order to prevent electrostatic damage to TFT modules, room humidity should be made
over 50%RH and take effective measure such as use of earth when opening the package.

‘E5fB ¥ Direct sunlight
ABEHICEDBILEFST=OIC. BETORENAN—ENTTREREWET,

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

- KREMH Atmospheric condition
BRMEODARPCERMEDIDE—BICRET HRILTEEL LI,

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

#E8EM5IE Prevention of dew
BELHC-O. BEERIZENT RIRPOREVRD EICA—F U EZELTTEL,
INLYMNERRD DBEGBK[ZEITI-80 . ELEREL TS,
BEERFRARKL, BNoHLTRETIV, BEICFBIBEOREZTHELET,
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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-¥&E) Vibration

{R7FHIME Storage Period

BITIRBILTOBBAICIFRE LGV TS,

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

LRFHUETHORFAFIRET. 6 WARE
KT WYMo RYHLI-RETOREIFSEZREVNET,

Within above mentioned conditions, storage period is about 6 months

HPlease refrain from storing in the state that it is taken out from the aluminum pack.
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12-2) HERMER Packaging form figure
WaRmEER12-11RLET,
EDaA—ILAEERFITIRNGEVDREEEILTULET,
The packing condition is shown in Figure. 12-1
The packaging is designed such that the module does not break during transit.

e

RN

Electronic Components

RS :

77 SHARP:
¥/

L |
WﬁE LEIEOH,XK_ KX
Rnaw | QUANTITY | [E—
Dy 3] I
L1
L1

Figure. 12-1 Packaging Form
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13. S ERSEH Reliability Test Conditions
13-1) {E3H14RERTEE Reliability Test Items

Table13-1 ReliabilityTest Items

No. Test Item Condition Remark
=im R GEEE)
1 | High temperature storage test Ta=80C 240h
(Non operating test)
KR RT GEEE)
9 | Low temperature storage test Ta=-30C 240h

(Non operating test)

=a s
15 /L[] /AL

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

e ) (#£FEZ1E No condensation )
humidity operating test i

[l Tp=70C 240h
4 High temperature operating test P
8
5 5a R . Tp=-20C 240h
Low temperature operating test
R GEENE)

Ta=-30°C (1h)~+80 C

¢ | Thermal Shock test 1h /5 cycle

(Non operating test)

FHEME GFEIF)

£200V, 200pF 0Q
7 | Electro static discharge test P ©2)

FiHF: 1\ each terminai: 1 time

(Non operating test)

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

ERaliE-%: 4
ZEREICBVT. RIARBERHOLEEFRA L XELLLI TN ENE

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

CIREPEIREE: RE=15~35°C. [BE=45~75%. ALK /E=86~106kPa
normal operation state:Temperature:15~35C, Humidity:45~75%,
Atmospheric pressure:86~106kpa
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