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Global:
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23

Updated Table 6-3-3
Separate fVCOM specifications by transmission and
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45
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48,49
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(FUEBHBOSMYBNWERUAHGOHERIZL =2 TOIE)
[NOTICEI

KEEHLEDEE Precautions))

a) ALEHKREZEFBHOEEEIIHIDLINBTLEENTLET O T, BYKRWNIIE+RITTEETECEHIC, R EH
EDORNBLTHAICEMTERELLGEVES BBEVBLEITEY . £ F=ZFBITHLTREFRELEH TRATRLA
WS, BREVBLEIFEY,

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) ARLEHRBITEBINTWAIGAMIE., BB REFE--RRWGCAGIZHRATE-HODLDTHY . KMEHRE
[CE>TITEMBIE. TOMIERIDEREITT T HRIAFIIEBIEDHFELITIVDTEHYEE A,
F BARREFERALEILICKY . EEBEIEMBEFITOIDLIMENREL-EE . BARADEE.
HERICEEMIADNDDILDLUNIDEFLELTI— U ZTOERZAVFEA,
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) AERBICRHINIAEGOFAZFHEOCFERALOFESEEZABLTERINSIZLFICERTHEEIC
BLTEHE—UIZTDEEZEVFEE 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) BHETHFIOLLIIEEERE OO, EHRIE. e, M3 B ZOMORABITOVTRMGELTER
THEENHYET . AR GOFERAICEEFOLEHREELEICTHER N ZEET SOBBVELET,
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) BMHMEIFRBEULGFERAICL>TELEBERIIODVLTE—VIOERZEVER A,
ARBETEDEIIG— G EFEBIFEASNSOICHITSINTOES,
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)arEa1—42— Personal computers

- B Office automation

R{EHESE Telecommunication equipment
-EHRIRE R Test and measurement equipment
RS Industrial control

-AVHEzs Audio visual and multimedia equipment
-REAEILE S Consumer electronics

© Copyright 2020 SHARP All rights reserved
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f) AESRZEUTOLIGHFICERT IS, BULGERHSIVORSLGRIIEZERL., EBME-R2UEHEEHK
[CTHERTDHLIITBREVLHLET,
The appropriate design measures should be taken to ensure reliability and safety when SHARP's devices are used

for equipment such as:

EERBRCRERE (RITH. EH. BBELL)

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

-E5H Traffic signals

1 R D N B Gas leakage sensor breakers
To—LEE Alarm equipment
-REREMBLE Various safety devices etc.

g AERILUTOLILGEBHTEIMERE - ZEMNDBELSNIARADFERAZERLTEYELADT, A8
mE O RRICIEFERICESHENTTSLY,
SHARP's devices shall not be used for equipment that requires extremely high level of reliability, such as:

-BEERUVFHBEEHSS Military and space applications

- JRF A HI{E4E AR Nuclear power control equipment
EmEEICHhD D LIEEMSS Medical equipment for life support
-MZEFEERR Aerospace equipment

-BRRRERESR Trunk line communication equipment

h) AREGIOESTFALRAHYEL =G, BRICEARTEEOFTTOERIREEST IOEBVELET,

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

D AHBEHMNSHETIARUN TIERSNDIS . FRNCEHRTROFTTTERASET OB
BLEY,

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

applications other than those recommended by SHARP.

) AREBICRENELEBESFI NADITERICKUBRRT HEDELET,
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 AVUBHBIEMEOEREIHYFEEA

The ozone-depleting substances are not used.

N ABFIEXRoHS EU/2015/863[CEDNTHYET , RoOHSIRE DM F PIE RIS TV DERMLEER XHYE R 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.

© Copyright 2020 SHARP All rights reserved
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(RUELEREIER)

[Precautions for handling]

(1) EDa—ILOBRYBNETESRYERDDEVNREICTITOTTRSL,

Treat LCD module in dustless surroundings.

(2) FPCEANARIRITIEIRT B8F(F. T EDA—ILICANTHERPETEZOFFIZLTMBITO>TTELY,
Be sure to turn off the power supply when remove the plugged FPC.

(3) FPCOIRFHELEFICIZED 21— ILAID EEREROFPCIZHR LY A MO SENKIITFELTTELY,
B CEMAREGLHAREENAHYET,
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.

4) NFILKREDRERIEDEZ VDT, BB PHFLLDTEZYLENESBYZNZIF+H57FEELT
T

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

(B) LCD/ARILIFHSANEEN TS BT OEETENTLEIGELHYFET
BICEFEWDICIEERELTTEL,
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) BEZEMH<CT=O. LCONRRILD I YR ATIEFRELTIZEN, £LLEAINTLESTH FF THEHANLGLTTEL,
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 KFEFENRFETETHEEBOVIDRAIZLGYET DT, ICICHREMRHINERONNAFETIHER ST
TaLY
Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft

cloth immediately.

(8) AEMILCGSEBATHYE Y, BUILGHES I RELSBELELET .
This module contains CGS. Please use appropriate anti-static protection methods for all contact with the LCD

panel and its electrical circuits.

(9) RKIBACEMRADEHNAERMB A THRIFGVRSITHERATSL,

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

(10) LCOMBEELI-I5E . RERNBNAFAREMENHYE T RENROTAVCBITHEAMLIIGE | HRHFZITEOH,IZ
KTHULFRLTZELY,
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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D) AR LEDOTIE. BERKIESNAA LI THUEDON2TO—TRERIELTTFSLY,
NRIREAFENT-IGE (T RIERHIVIEZROoNNAFETHER>TTELY,
BENDEDBEEIFIPAMYTOELTILI—L) EE>TREZEREM->TTELY,

Ff-  LOONARIVIRFRBIEARMEZERALTOET , COMAITERBRAIMNFET EBEDREELYET
DT BYFNMIE 2T B L TZEN, Tz BEEBETHNGOLTIZEL,
I FEDBREITOIRE. RIERHIVIERON NI TAEIR>TTELY,
Use N2-blower such as ionized nitrogen has anti-electrostatic when you blow dusts on Polarizer.
To clean LCD panel surface, wipe clean with absorbent cotton or soft cloth.
If further cleaning is needed, use IPA(isopropyl alcohol) and wipe clean lightly on surface only.
Do not use organic solvents as it may damage the LCD panel terminal area which uses organic material.
Also, do not directly touch with finger. When the terminals cleaning are needed, those should be wiped by a soft
cloth or a cotton swab without directly touching by hand.

(12) RHRADY—ILOBEFIDIEYFTE LT RRTEEOBRALHYET,

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

(XA DT EEIR)

[Precautions for Set-design]

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

(2) INFILEITHEENTT — RS NF NRIILRREELUSNMNIERESN TODHERRE) 8LV EICSLT & ERE
[CEMELAGWVRTREED HYE T DT LCDOED a—LERE T IR 7 — bR SANEER T HEEFANBETT,
F-LCD/ARJLEIEIZAKBZAF DEVD AR INDE/NARILFED BT DLENY | RIRBMUMNMETITEHEN
HYFET  LODNARILAIEZER T D KIEEHHEHERRIIZSL,

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

() AZARBEITHAEULDE AN MO SAEORLCD/ AR L X FF+REELTTFILY,
FYERVRDEREZBEVT. RN FEDRSL AN MO SAVMREEL 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) FPCONIREIZIFAYF)—FAHAHEEANHYET DT, BEIMEEMLLEVLITIE TS,

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

6) ELa—ILRHEICER—EDENLINSERTLT . RRTRLEEDRRALGYETDTE 2—ILEEE
EBTDESGEEICIILENTTELY,
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) NRIILREAICRERFZDTIGSFEEZLLSELIFDENLITELTTSL,
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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() KEBFEITRESN TV S RKRER (L. BT FoTZEN, ChEBATHERALIZSE . 8D 5iE - iR
PREDLIEOENLHYET ARRECANESED. EXRBRDN\TVYFEFELZRED L XN RKRERE
BAGWKSIZERELTTSL,

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) HEBEFHEERNICTEALTTSLY,
COHEEZTHEA-IHE. BARAEBRNTHO THLEMEXRIESNFEE 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—IABERBEAZBDOAAESONM, IEIZOVTIE, KAEHEDER-EEEETN—4 U RIC
HE-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) EYrDFERAZFHICEDLE T, EVaA—ILEERFOERERREZEEZ R TIL,

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

(1) EDa—ILORYEVORVUHEHFAARELTBRIEEFFETEA AP TORPRELLIZ. ChoDH RE
FETLHE BH. EZER.BEZFOMBOFEFAIBRLCERDRERICELIENHYET DT, CO L%
RETCIEFERALAWLTTIL,

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—/)LREIEHLEELTREFIR—IEHESTEYET DT, REFIR—PERIDLTITHERALZELY,
Fr-—ERHLI-RESIR—MIFREYMA FLALTTZELY,
RESSA—FMEBVRYMF T TREBRET SE. BARKANEEL. RRTRELELHFAREENHYET,
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/ARJLIE. WAL RICKYRRICHEENHIENHYFET . Al BV IHLELGE DXL AN
MHBEVMRICFER EICERELTTELY,
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 2020 SHARP All rights reserved
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(14) XZERMEETRUKRTFRZHL. BOQEMBIFERASNDIREFIHRE- )2V EFERIDOLCD/ AR ILA
DFEBULED=O. BRE/NARILOEE - BRTOA LA TRHOON M HOEREFREZEL 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—ILICBATMERERIEAELCENESIC, BB MEEEL-HRRE - RAEEBOLET .

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

(16) ARG, BiK-BIEEHRTEBYFEE A,

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

(A7) AERICEEBEREREFEALTOETOT. ARILOFIRWEFICHE TAHFHER(00VELE)IZIFFED £, TiE
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.

® {EZ3E/Operators
EEENZIZDITEKR. BY. FRENMEZY (FAOV . RITFLY TLFQOMEZY) DBE. AK
ICHEBESNFEITIRNIHYVFETOT. HFESN KM (FEHESRHLMI M EEFRLTTSL,

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

®  33HM -E%{%/Equipment and containers
BERORIB O BEEZF OBM . BEZ (BIRIXETHH. 2o T7 REH. FHEIT. Iub %5,
BHRF)IHEIDNRELETIBNGHYFET OT, HEIR K (FRFESHIEM: 100MQ) ZITO>TTELY,
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
RIEARDBEM - BENORELFHERERET S LTREGERIZHLET . RMARBEY (B0 FH#.
TJLF)DGE. EIZOAANKOEBOBEINREETICHETIBNAHYVFET O THEI IR
(BFESAE:100MQ) Z1TH>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 1s 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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® ZE/Humidity
FEXGOREX. HEIRLEYVROREENICARLTEYFERLEICKEGEDLYZHLET,
IREMNOREI G EMRERDHEI N EMIBENZBRLUTEZRET 54, BEZA0%WLLIZED
FRICLTTEW FICTIR— 2RI OCANOFLINET HITREFE IBEENLLLICEL BORE
JOo7—&FERATSEN
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.

® ¥R/ Transportation
Ef-REFZDITA (BEORE) [CLYBRFOHRAXFO—ILFOREMHNTELLY., F-AKE
IR EL - EREICLYRETEZ T ECI BN IHYFT O TREMHZFIZLHERNRETLT
TEY,
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.

(ENERFDIEEEIR)

[Precautions for operating LCD module]

(1) Rz D SHEAFBERAIZEN LOD/ARIILDARIIEBRICHELT S A HIERARNRELET,
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) EEBEBERNICTHERLTTIL,
COEEAZTHEA-IGE . BARRKEBNTHOTHLEMEFRIESNFERA,
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.

@) LOD/ARILIFHEHRZDREN THESELVTT SV, BMEDRRELGYFET .

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

(4) KEBFRELRBDOACHIZIVT IR LT ICHERASNAERTTRDRERLELGYET,
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. BiR)EL. TAULDFZEIE)IL YT aBEEZ AN TREN TR SELVERIC
B L TLZELY,
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) LCDES 2 — LABBRAFNIBE  RERAATUNRETET . RRCHENHET, ZOBAETF—420
BEZTAAEITOTTIL,
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) BRTVPEREDDHEIRTORE, SMBEICEYBLANLNENEDLEIENHYET M, TNIEHETLRRS
THHYFEE 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) REBZREITREIN TV S FRKRER(E. BT FoTIZEN, ChEBATHERALIIGE . SRR D HE - 1RIR
PHFEDLIEDBNAHYET, AREELCANESLED. EKBRONIVYTFLEZERED L MR KERE
HAEWERSITHREILTTEL,

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) ELa—ILABEHBAZDOANEEONM., YIBIZOWTIE. KREEENER-EEEFND—S U RIZH-ST
AN

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

after power on of LCD module.

(10) SRESET CORKEBFERINDIGE . BEARISDEICLGYET,
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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(REROIERER)

[Precautions for Storage]

(1) BEFAHZRE. ESBLOCROVEMETICHELLGZVDTTEL, BULISARTICRELTTEL,
After opening the package, do not leave the LCD panel in direct sun or under strong ultraviolet ray.

Store in the dark place.

(2) ERRFREUTTIERSMHINEEL ., ERRFREL L TEIFAREDORAELGY, TOREIZRSLL
BRGENHYET . TESLETERMATOREFESBVLET . FLEEDTVBFICRELET L. FHR
BEBUVAYRITAILLDNFTA—DEZITET, TEALETEBTETORFEESBEVLLET,

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. BESTEHEICITHTHELTTELY, b. F\LAIZHIO TREFTICRE TS,
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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(thD;EE=EIR)
[Other Noticel

(1) HHEEREEESN TOTFERIFE REEVELARETDTI TRENET .

Operation outside specified environmental conditions cannot be guaranteed.

(2) BIR(VDD-VSS)DAVE—SF 2V RZTIFTHEAT 54, LCODED 21— L DEEHGELIS
INZAVEBALTTELY,
As power supply (VDD-GND, VDDA-GND) impedance is lowered during use, bus controller should be inserted

near LCD module as much as possible.

@) NAFILKAICIEFBABRMNRYFFONTOETN, AFORBIFEIMRITHLTEELET DT,
ESBXPRBRNVENEDLETRIFFAIMELGOEIIZL TS,
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 RLTED2—ILESBLELTTIL,
Disassembling the LCD module will cause permanent damage to the module.

Do not disassemble the module.

(5) LCD/ARILDIELI-HE . FORBEZODFITANLGNTZEN, B@EVF R, KRFIAHWGEEF.
ELIZHEBRTHLVEELTZELY,
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) AHRF. EMHNCHBATERETOLEETRICRUTODSHFE AL  FE/\AY,
1-1-1kyooox4ay miEExFB)E—UVMERLTVWER A, F=. BATBYFEE A,
ODS (specific chlorofuorocarbon, specific halon, 1-1-1 trichloroethane, carbon tetrachloride) are not used or

contained in material or all production processes of this product.

() ELa—ILOEEIZDONTIL, BB EKICKYBHZZTRBENHYET,
FNENDBEBERFIHE->THERELTTEL,

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

(8) Zfth, BEBFHMITH T HEEFRIEETFL TSN,

Observe all other precautionary requirements in handling general electronic components.
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(LCDES a—I/LDEFEIEEIR)

[Discarding liquid crystal modules]

LCDEDA—LEHETHERIILUTOEITTELTTIL,
Follow the regulations when LCD module is scrapped.

The government you stay may have some regulationsabout it.

LCD/SRJL o ASRABELTREZL T,
ALCDEDaA—ILDEFAEMEIEIHYEE A,
LCD/ARILIZIE., BR-BEEYEFEFENTEYEEA.
LCD/ARILIZEFEFNDRBEBMFHEL. Z<ME ($9100mg) T, RN EINTETR
NHETDEITE TE2MHF I = (LD50) =2000mg/ke.
ZEFE M (Aims test) : [E214% (Negative) DM FEATHERALTHYES,

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.
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(BERARDFESEIE)

[Precautions for Rear Polarizer]

ERAROKREICIETEER LI4ILLEZFERALTEYET,
PEER LDV LABERBEAREELOT VA, RYRDICIFTERZE,

Brightness enhancement film is being used for reae polaraizer surface.
This film is easy to delaminate during layers.

DAZMDEE. REF. REICEVTRERARDIHIAEGE, BV AN LENEIILTTSLY,
BRERBEDE>NMTIZELRIRREAHYES .

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.

DRFEARDRETAIVLERIBES DRI T RO RITTELTTSL,

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

a) IRETAIVLERIBE T DIE B FITRARIGIICENLDOHFALLDEH TR TS,

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

b) REIAIILDFIEITIBE T —TEEFE L, B-POL-1D“A”DHREIZR|BL TTELY,

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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o) REEITORDIBET—TORIMAEIX180° [HEVAETIT>TTIL,
FIBEAEI TRHEMITIDEIFRLEMABMNRELOILGYETS,
Please peel off the peel angle by about 180°.
Do not peel off the peel angle by about 90° because the angle is easy to delaminate during layers.

Adhesive tape Rear protect film

P v

W

OK NG

90
180°
— L

—

Figure POL-2 Peel angle
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1. B FA%iE Applicable Memory liquid 64 Color crystal display

CGUAVEEINS VD RAERAN-HEB R DEABRNT—AE)RBETAATLATY,
AREIER14-1ITRLTOET,

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. BEZE Overview

© MBEBEHT—/ARIL
- EEYAR119E RS 240 x 240E
+ Bbit/ \TLILIEFTIZLHIR A HIH
- 1BEFROERICRGBER2bitE FALVTEY ., 64BRITHATEE
« IARILABBICT—REBIEADAT)—ENE
- B/ ORMERAVER -G8 - a0\ IMIED LR
- BIEHEEBEATFT/ AL
- RIRSEMRITHCHEER
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. BMAYHEHR Mechanical Specification

Table 3-1 M AEHER Module mechanical specification

Ttem Specification unit
BEmEY 14X Screen size 1.19” inch
BHRTRIIT Active Area ©30.24 mm
Ry ERK Dot configuration 240 (H) x 240 (V) Dot
FyhEYF Dot pitch 0.126 (H) x 0.126 (V) mm
ERERF Pixel Array RS

Stripe Array

KRE—F Display mode Normally Black
etk Outline Dimension 33.04 (W) x 33.94 (H) x 0.89 (D) mm
5= Mass 1.6 (max)
F=mEnE Surface treatment HC (Hard coat treatment )

[Note] FF#MZHME TELNERFR14-1ZS]R

Detail dimension and tolerance are shown in Figure.14-1
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4. ANmFRFHBEUBEE Input terminal names and functions
Table4-1 ImFEE# Pin description
Pin Cofigur
Symbol 1/0 . Function " &
No ation
F—hRSAIN—BIR
1 | VDD2 | Power ~ | THEANRR o
Power supply for the Vertical Driver
2 - — - Open (No connection)
3 GSP Input NoPull | #—FFSA/N\DRFI—MEF Start signal for the Gate-Driver
F—RSA DBV IES
4 | ek Input | Nopan | 2 TIARTRVIES
Clock for signal for the Gate-Driver
5 GEN Input NoPull | #—kAR—TIILEE Gate enable signal
INAFV/ T — RS DN ES
6 | INTB nput | Nopun |/ VTTW/7THESAROMEMILES
Initial signal for Binary/Gate-Driver
LCDDRESER
VCOMERIBIHE M Signal / Duty =50% DA RZIK Note 4-1
7 VB Input - .
Black signal voltage of LCD (Note 4-2)
Inphase signal to VCOM / Duty=50% Square wave
LCDOBHEFERE
VCOM&E ST 48 D Signal/ Duty =50% MDA
8 VA Input - . . b4 Signal/ Duty el Note 4-1
White signal voltage of LCD
Opposite phase signal to VCOM / Duty=50% Square wave
NAFYRSA\— QEFRAE)ER
9 VDD1 Power — 17IRSA I_I$. JER . .
Power supply for the Horizontal driver and the Pixels mem
10 VSS Power - GND
NAFYREZANDRE—MESR
11 BSP Input NoPull 17 ) 71 2 ) % .
Start signal for the Binary-Driver
NAFYRSA DOy 9ES
12 | BCK Input | Nopan |\ TTUFTANOIRVIES
Clock for driving of Binary-Driver
13 R [0] Input NoPull | HFHEFRDOFKES Red signal for odd Pixels
14 R [1] Input NoPull | BHEZROKES Red signal for even Pixels
15 G [o] Input NoPull | HFHEZRDOEKIES Green signal for odd Pixels
16 G [1] Input NoPull | BHEZROEFES Green signal for even Pixels
17 B [0] Input NoPull | HFHERDFES Blue signal for odd Pixels
18 B[1] Input NoPull | BHEROFES Blue signal for even Pixels
19 - Open (No connection)
LCDODIEVIHFEE / Duty =50% DFHFIR
20 | VCOM | Input - ~ImTRAE SR ! Note 4-1
Common terminal voltage for LCD / Duty=50% Square wave
21 (NO) — — Open (No connection)
NoPull : TIWTvT TIF I EELTHIN
Neither Pulled up nor Pulled down.
Note 4-1 :[NERD X AIFIFHBABICEZE LA >THYETOT,. HER. JyTILENHAISNAEVNKSITER
LTTFEL, VBIZVCOMERILIES TY . VAIZVCOMVBD RERIEE 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
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Table4-2 ANEBLANJL Input Signal Level
Pin Signal HCEDRF MEE T—REH TR
Symbol 1/0 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 — —
3 GSP Input Pulse Signal 0/3.2 ov ov Hi/ Lo ov
4 GCK Input CLK 0/3.2 ov ov CLK ov
Pulse Signal
5 | GEN | Input tse sigha 0/3.2 ov ov Hi/ Lo ov
/" Hior Lo
6 INTB Input Pulse Signal 0/8.2 ov ov Hi/ Lo ov
7 VB Input AR 0/3.2 oV oV 0/3.2 0/3.2
Square pulse
8 VA Tnput TR 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 0/8.2 ov ov Hi/ Lo ov
12 BCK Input CLK 0/3.2 ov ov CLK ov
13 R [0] Input Logic Signal 0/3.2 ov ov Hi/ Lo ov
14 R [1] Input Logic Signal 0/8.2 ov ov Hi/Lo ov
15 G [o0] 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 0/3.2 ov ov Hi/ Lo ov
18 B [1] Input Logic Signal 0/3.2 ov ov Hi/ Lo ov
19 - =
20 | veoM | Input FRR 0/3.2 oV oV 0/3.2 0/3.2
Square pulse
21 (NC) -
X BREERSEROtyplEDEH
Above each Voltage value is typical.
X ECENRE . BRI AR
Boot : When just input Power
X #HHME BREAR, ES AR
Initial : Between PowerON and Input Signal.
X THREH RRT—HADEZTBAETEN
Data Update mode : Updates data in pixcel memory.
X TR T—AEHEL TR MR
Hold mode Maintains memory internal data and maintain current display
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5. #ixiERKTEH Absolute Maximum Rating

Table5-1 #EXIEKEH Absolute Maximum Rating VSS(GND)=0V, Ta=25C
Item Symbol Terminal MIN. MAX. Unit Remark
V_VDD1 VDD1 -0.3 5.5 \Y
SSAIN—EBE
FIANTRIREE 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
ANESER BSP,BCK
Input signal voltage R [0:1]
Low Level VLI G [0:1] 0.3 A%
B [0:1]

JEVIRFEE High Level | VH_VCOM - 3.4 [Note 5-4]

VCOM terminal VCOM \Y

voltage Low Level VL_VCOM -0.3 —
VA/VBI2ZEE High Level VH_VAB VA — 3.4 v [Note 5-4]
VA terminal voltage Low Level VL_VAB VB 0.3 _

mE Note 5-1
AR Tstg - -30 80 ¢ | Note 5]
Strage Temperature [Note 5-2]
BERE (N\RIILREEE) [Note 5-1]
Operation Temperature Topr = -20 70 C [Note 5-2]
(at panel surface) [Note 5-3]

[Genaral Note ] EEILVSS(GND=0V)ZE#ELLI-ETT,
Above Voltage value is a value based on VSS (GND = 0V)

[Note 5-1]1 EVa—ILDWNESE P EAL THLAREREBALEOEIITLTTEL,
Do not exceed this temperature in any parts of module.

[Note 5-2] BE(£95% GREAOE) FTELTT I, FHERICITEFELTTIL,
RAREEE3ICLUTICL, BBESBALTTIL,
WEELLSE. BRI —INRELAEKREHELGVGEENHYET,
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] BMEREIFEMEDAZRIMTHIRETHY. AVISRMEERE - ZTOMORTBAICBELTIE
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®DHigh-Level EXI&VDD1UTET S,
The Hight Level of VA/VB/VCOM must be below VDD1 voltage.
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6. EXAIEYE Electrical characteristics

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

Table6-1 BREIZEE Operating Condition

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

Item Symbol | Terminal MIN. Typ MAX. Unit Remark
VVDD1 VDD1 3.1 3.2 3.3 \Y
RSAN—EREE
JAN—RIRE 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 VDD1 VDD1 \Y
ANEFERE INTB
Input signal BSP
voltage BCK
Low Level vi, | RI0:] VSS VSS VSS+0.1 | v
G [0:1]
B [0:1]
toA—EE
QAEVBFERE Center voltage VCOMC 1.55 1.60 1.65 \Y Note 6-1
VCOM terminal VCOM Note 6-2
0= = e
voltage EEE*HE" VCOMPP 3.1 3.2 3.3 v Note 63
Voltage swing
tUA—EE VAC VCOMC v
7= - — )
VANBImFEE | center voltage VBC VA Note 6-1
VA/VB terminal VB Note 6-2
&= ==
voltage EEiRIE VAPP VCOMPP v Note 6-3
Voltage swing VBPP

[Genaral Note ] EBEIZVSS(GND=0V) #E#LLI-{ETT,

Note 6-1: VCOMD U 2—EFLEIBEE TOERAEHRELET,
Match with VCOM center voltage is recommended.

Note 6-2 : VCOMEVBIERIHE, VAFEREDESELYET,
TURA—BEPLRIIVT DAL RELLGNKSIFERENET,

VBIZVCOMERILIEE T . VAIZVCOMVBD REFEE TY,

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 : VAVB,VCOM®MHigh-Level BEXVDD1LITF&T B,

The Hight Level of VA/VB/VCOM must be below VDD1 voltage.
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[ON Sequence]

T1: VDDIM L IFER(ICIZ& %) XBIKIZIH ENY DEVERIIEALAEVNTT S,
: VDD1 rise time(depend on IC) 3Please not use extremely slow power source

T2 : VDD23L EIFEREI(ICIZ & %) XBImIZILHE LAY OBVWERIIFERALAVTT I,
: VDD2 rise time(depend on IC) 3Please not use extremely slow power source

T3 : BIRAEHNOMHL (BEEAREZREEAH) LET T8 =2 17L—AL4
: Pixel memory initialization(write all screen black). T3 = 1 frame

T4 : VCOM,VA,VBiL % LAY B T4 = 30ps
X EFIEHRE RO S v FEBOEC ZHERT 5 1= O DRH
: VCOM,VA,VB rise time T4 = 30ps

Release time for initialization of the latch for common control.

[Normal Operation]
B EERE) D

Duration of normal driving.

[Off Sequence]
T5: BHRAEYAOHMHAL (BEEEHREEEEZAH) LFET T5 : T3 & [+
: Pixel memory initialization(write all screen black). T5: same T3
T6 : VA,VB,VCOMAIL T IR T6 = 30us
: VCOM,VA,VB fall time T6 = 30ps

T7 : VDD23L 6 FIFEFRE(ICIZ & %) XIBIRIZIL B TMNY OEBVWERIEFERALGWVTT I,
BEIZHLTA AFy—CRBEEHLTT S,
: VDD2 fall time(depend on IC) Please not use extremely slow power source
If necessary use discharge circuit.
T8 : VDDIMZ 6 FIFHE 12k D) XBIRICILHETMNY DEVWERIIFERALGWVWTTILY,
BEIZHLTA AFr—CRBEEHLTT 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) ADEBDEKRIEME Input signal characteristics
Table6-3-1 EHA4%% 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 — 30 33 Hz
vertical period tV 30.3 33.34 — msec
Table 6-3-2  AC %%% 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 - - 50 ns
Pulse width Hight level thwINTB 30.3 33.33 - ms
INTB Pulse width Low level tlwINTB 10 11 — us
Setup time (Hight level) thsINTB 10 1 ps | INTB to GSP
Hold time (Hight level) thhINTB 62.67 68.94 HS | GCK(483) to INTB
Rising time trGSP - — 50 ns
Falling time tfGSP =N - 50 ns
GSP . .
Setup time Hight level thsGSP 10 11 — ns
Setup time Low level tlsGSP 10 11 — us
Rising time trGCK — — 50 ns
Falling time tfGCK — — 50 ns
Setup time Hight level thsGCK 0 (440) - ns | GCKtoBSP
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) - - ns
Duty 50%
62.67 68.89 — us Duty 50%
GCK width Low level tlwGCK Note 6-3-1
(1.0 — — us
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 ]
Partial Update mode is a Reference.(Not a guaranteed )
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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 Item Symbol Min Typ Max Unit Remark
Rising time trBSP — — 50 ns
Falling time tfBSP — - 50 ns

BSP 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 — — 50 ns
R [0],R[1] Falling time tfRGB — — 50 ns
G [0],R[1] Data set-up time tsRGB 200 220 - ns
B [0],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 — — 100 us
(Duty cycle) (tdyVCOM) 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 #ASU V44t E Signal Timing
90% " 90% 0% | . 90%
i i | |
BSP 0% : PN 10% GSP  10% i i \ 10%
1 1
e e Sl ool e
trBSP tfBsSP trGSP tfGSP
o HhWGEN o
P 1
0% , , 90% i .
R [0:1] . . o 1A 0% 90% Do
G [0 1] 1 | 50% ' :I 50%
B [0:1] 10% i i ' 10% GEN 10% ' ! : 10%
1
L > e > e
trRGB tfRGB trGEN fGEN
~ HWGCK L thwG CK - ) .
0% 0% 1° L g ¥ GCK Duty is 50%
1
| N 50% YV 's0% ! 50%
GCK 10% i i 10%
i A
rGCK HGCK
0% ¢ tiwBCK =i: thwBCK N
90% !
1

i i % BCK Duty is 50%
: : 50% ""%% 50%
BCK 1m

— —b
trBCK tfBCK
0% e tiwINTB i thwINTB i
0% . ! ! !
! N 50% \/ 50% | 50%
| .
INTB  10% ! i t N 10%
1 ] ] 1
1 1 1 1
trINTB HINTB
fVCOM

Q
é
>
=
8
X
8
B3
N
o
X
N
o
=
N
o
=

> trVCOM
3 fVCOM e
r g
= 0% \ %% ! |
1
VB 0%/ i 10% 7~ 10% /- o
1 1 1 ] 1
i —» trVCOM > tFVCOM
~ fVCOM R
v i
90% i 0% '
i o 1/ :
VA ! 10% 10% H — 10%
1 ] 1 1 1
> tFVCOM > trVCOM

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

¥ fVCOM (VCOM / VA/VB) : Duty is 50%

Figure 6-3-1 AC timingl AC
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6-3-2) EEH AC #A/SU U 1EE Vertical Signal Timing

50% —|
INTB —;I thsINTB

GCK

GEN Low (GEN : Inactive )

|
|
50%
GSP | I
|

((

_———

2

)

(480 (4813 (482}

Low (GEN : Inactive )

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

/L

Horizon Cotrol Acti
Pulse Inactive ctive Inactive
/]
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) /KFE AC ZASVJHEE Horizontal Signal Timing
[/

GCK 50%>< \ ><50%
| 7 :
| tWhGEN &—»
[ [ | thhGCK
[ [

50% 50%

GEN | ( 7![—\_
| Y |
| thsGCK tisSGEN (e
! |

BSP I 50% 50% :

|
[
[
(e
Pk
BCK
R [0]
0Odd Pixels
%
R[1]
Even Pixels
% \
(o] < >< >< ( ( >< >< >
Odd P?xe(])s SS G1 G3 % G237 G239
Even P(i}xe%s % G238 G240 \
%
0dd Pi]?u[e?s] W B237 B239
% / i x :S D( : i :\
Even Pllgxilll B2 B4 (V B238 B240
% /Z x :S/ﬁz%zi x :‘
BCK rise BCK fall
50% 50%
BCK | :
, tsRGB | thRGB  tsRGB| thRGB,
— ¢ 5
[ f RO
Rlon] | I | BCK Duty is 50%
G [o/1] 50% 50% 50% GCK Duty is 50%
B [0/1]
Figure 6-3-3 AC timing 3 AC
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6-4) AHESLHEERTR Input Signal and the transfer method of data.
F—bSA41OT—42%E$#  Example : Updates Gate Line 1
1) HAIBHEHROMSBT —4% 1Line M EFER. RILBERDLSBT —2% 1Line M EELET
First: Transfer MSB data of 1 line, Second: Transfer LSB data of 1 line
2) COEMEZ1Line~2405 (10 NEEHMICEYIRTETLEED T —IEMEITIENEERFET,
Repeat 1) from 13t line to 240t line, can update full screen.
6-5) ANEBEDAELIY Fr—F Input Signal Timing Chart
6-5-1)FEEAA(I>%  Vertical Stanard timing.
o 1 Frame |
INTB | )
|
GSP ' | | «

77

[ ! | | [ | I
GEN GEN : Inactive | | | | |

Data * I | I I

I
I
1 4 5 4 4 1 4 .
| 2 3 5 6 478 479 480 48 82 483
GCK I | |
|

' | ' GEN : Inactive

| |

(6Signal) __ DitaLow [ | | |
|

|

|

|

Horizontal

MSB| LSB | MSB| LSB
239 | 239 | 240 | 240

I
| * | )I\ Data Low
%

Control Pulse

Inactive

1Line B OF7 —2#5:£ HAR (Internal logic )
Data transfer period of 15t line

1LineB DT —42 A A HAR

Data mmput period of 1st line

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

240Line B DT —A &R EAR (Internal logic )
Data transfer period of 240th line

240Line B DT —45 A S AR
Data input period of 260th line

Figure 6-5-1 Vertical Diagram
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6-5-2)/KF424A42>%4  Horizontal Stanard timing

1LineDT—5T MSBEID AT —4% %15
Transfer Only MSB data of Single line

1Line D T—4T LSBED AT —42% %18
Transfer Only LSB data of Single line

[
[ )
}
[}
[}

(

X

(

))

(

)

BSP | | «
)]

))

121 122

123

| | q

L

))

1 2 3 4 121 122 123

ki)
RO1)
&S | 6o
ol
o B
Bl1]

—

EIETHERT —4

MSBEID & T —52% 1415

Transferred(Input) pixel data.

Transfer(Input) Only MSB data

o AL Ly LT L L 1L L Ll
Data 6Signal l l l l l l

R[0111] /L /L

Gl pixel | pixel \ pixel pixel | pixel \\ pixel

B[O[1] 1:2|38:4 239:240) 1:2|3:4 239:240

M 1/ 11

Rl0]

Rl1]

Glol

Gl1]

Blo]

Bl1]

EIETIERT 2
Transfered(Input) pixel data.

LSBEADHT —5&E 1S
Transfer(Input) Only LSB data

Figure 6-5-2 Horizontal Diagram
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Z I~
/M
1~
o —
Q o
o M
= 4
(@]
™
©
S
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o
Z ©
N
3 g
»n ~

P

S

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

“PzZIETyIUI 9P oW [HUN (IND) 0T o0 ST FA PuR VANOJA : [BBIU]

(AND) O S[eUrULIo} [[€ OB : J00g

SOr[ US00S [[¢ ST : 664 [EIU
SOR[ US0I0S [[¢ SIIM : O [BTIU]

[T O [T 01D [T1I‘[0]Y : Teusts eyeq
MDA © dS9 : [euSlg [01U0) [BJUOZLIOH

AA0-TemoJ ff (uoneladp [ewioN) NO ff NO-TemoJ
alepdn [ e1epdn ajepdn a1epdn alepdn ((
umopinys [eniu] PIoH ff eleq PIoH | \ﬂ eleg eleq eleq PIoH eleg JJ PIOH [eRiu] | wog
- | I . L
(3PeId) Qmmmv G# ff GH—T# V# VH—C# | CHCH | CH—1# T# T#—0# ff ¢o1ee1g) 0# g
«vw \|fd \“
66# (U] G# obew| v mmmsg e# abew | z# obew| L# obew| O# el
5 —S —
SAIRY [ eargoeu] | SARY [ eamporu] | SAIRY [ eangoeu] | SAIRY [ eanyoey] | SAIRY
4 %
: [ eaTyorU] | : [ eaTyorU] | : : : [ eaT3orU] | : [ eamoeny | :
w‘ I
\ / [ @angoeU] | [ eaTyoeu] | : [ @angoeU] | [ eaTgoeu] | ‘\
1 ( { [ eaT3orU] |

TUUUUUS U U
JTUUTUTIN Uiy iy u

T

[ eanyoey] |

I

[ eanoe] |

A
-~

aje}s
uoijesadQ

snjejs
a|npown

M3IA
Kejdsig

Jeubis
ejeq
leubig

|oi3uo)
|ejuozLIoOH

dsoO

g.lNI

VA

an leubig
oo

INODA

¢aan

iamod
Lddn

AA

6-5-3 Mode Change Sequence

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

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

When 80-160 lines of the image is updated.

GSP
_()

£
27
INTB _ 50%7
-5 | . thsINTB
I 1

[(d

(4

P
_k 50%
thhINTB & ;
1

[(d

)

({4

! 1
thsGSP e~ >} 1sGSP

1 2

3 ~ 159 160 161 — — — — — — — — > 321

GEN <5

L h
1

(;‘SPIZ §\ Noymal GCK Fast forward GCK X Normal GCK
J b

| '|

:I :I

Low (GEN: Inactive) i ::

P T+

<<
Data <

" Y

)

|
1
|
|
!
T
|
|
1
1
|
|
1
|
:483
1

322 ~482

p2J

Low (GEN : Inact

<«
4

Hl
>:<ast forward GC>< Normamcx \§>
|

<

1
|| MSB | LSB | MSB | LSB

80 80 81 81
« Low /:{

mss | Lss |l

h
160 160 vl I_DW «
)

2

(¢

Horizontal

! /

L

|
Low (Inactive ) /I( Active \\
£, \

)\' Low (Inactive )
£C

P2

Control 9y
Pulse

>

|
i
|
|
|
|
I
|
| i
|
|
|
1
|
|
|
|
|
|
|

)Y

DISPLAY S\
/7

Line No =240

|
I
|
! Line No=160 7
I
I
|

t
2nd @ Lines (80-160) Partial update [#2] I
) |

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

No update

Static image >ﬂ| " Partial Update

Data : R[0],R[1],G[0],G[1],B[0],BI1]

Horizontal Control Pulse : BCK, BSP

Figure 6-5-4 Partial update Sequence

Static image \§>

______________________________________________________________________________________________

(Reference Specification)

Non-update (Static image ) Partial Update of Pixels | (é‘i;";c“ fii; ) \\%&
#1 (#1 to #2) #2 \S_[
| ! '
i |
[Eomie oo T s S \
Line No =1 "
| No update
Line No=80 —P —
. . Partial update of
Partial 80 to 160 Lines
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6-6) AHEBLEEER. S—FS5AVERTE Input Signal and Display, Gate Line Setting
T—HDE@EKRRMUE Data position in display[H,V] >

P*: Pixels position

L*: Gate line

Signal Data

Red® & # Pixel T —%Signal
Red signal for odd Pixels

RedD{B#iPixel T —%Signal
Red signal for even Pixels

Green®ZF#Pixel AT —4Signal
Green signal for odd Pixels

GreenM B Pixel AT —%Signal
Green signal for even Pixels

Blue® & #Pixel 7 —4Signal
Blue signal for odd Pixels

P2 e ~. | P239 | P240
]:_:1 i o I:i L1
/ Display N
' Side up
ActiveArea
240X 240 dot P
1Pixel = RGB R [0]
RGB& 2E & THEHE M R[1]
"\ Area gradation of rach RGB have 2 ddot |//
' / G [o]
: (648K R) 4 G0l
oo \ (64 color display ) W Pai0
P1 P2 9 P239 | P240 B [0]
L.240 L240 L240 L240
B [1]

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

About Pixel data of 1 line and the area ratio of 1 pixel.

1LineDEY LI T—EREEFRLEIZDONT

pixel-1 pixel-2

pixel-3

.
S
o .
o .
. O
- s
o .
. .
. .
. \

1pixe| COEFLLER
The area Ratio of pixel Bit-data

LSB : 1 out of 3 sub-pixels.

<EZFAHT—HRERTIIT >
ETAHE—ROT—ISAUBEBICEHDLT . T2EENDELLGYET,
FRTRIVTTHOTH, 7ML T240 dot D DT —REENBETY,
ZORR. ERTIVTADT—2EE 57 [FEERICTEY MBI FET

pixel-4 pixel-239  pixel-240

bit LB R DB R
Relationship between bit data and pixel

MSB: 2 £3 sub-vixel 1pixel D &ERGBEIFR T2/ 3% ¥ D,
-2 out of 3 sub-pixels. MSB |MSB-Pixel-Block occupies 2/3 the subpixels
of the each pixels.

1pixel ND B RGBEAIRT1./ 3% &85,
LSB |LSB-Pixel-Block occupies 1/3 the subpixels
of the each pixels.

Figure 6-6-1 Data position 1

<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 )
Screen Center
——

Active Pixel

-

X1

r=0.60 inch [ 120 pixel ]

v

A

X1

Figure 6-6-2 Data position 2

Screen * Center
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Table 6-6-1 FHEIHA D EFRE 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
1 109 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 igurgg 661 [Dapg and Pixe] 238 1
50 22 196 22 100 1 238 1
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Table 6-6-2 RRMBFNDERE 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 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 FRMEHADEFH3 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
VDD1=3.2V, VDD2=5.0V, VSS(GND)=0V, Ta=25C

Table6-7-1 JHEE S Power Consumption

Operating Mode Power consumption Min Typ Max unit Remark
S S R—ILFE—F(T—2EHEL . 2EBEXRT)
e Hold mode(no display data update) - 11 180 p W | [Note 6-7-1]

Condition 1 . . .
Display pattern : White display

T—AEHE—F(HEH  EEEAXRT)
BIE&H2 Data update modewith display update 1Hz
Condition 2 (1fram/sec)
Display pattern : White display
T—AEHE—FEOHEH: £E AR T)
JBITE 53 Data update modewith display update
Condition 3 (80)Hz (30fram/sec)
Display pattern : White display

- 33 210 | uW | [Note 6-7-2]

- 500 1200 | pW | [Note 6-7-3]

HFELZH Common condition AC
VDD1=3.2V., VDD2=5.0V. VCOMH=VDD1,VCOML=0V(GND). fVCOM= (30Hz)

R6-T-1DHBEERICITRE-T-2DVCOMVAVBIFFNDES AT (ZliEIEE Capasitance~DF¥—2, TAAF¥—UER) IF

EHEEA,
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.

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

( Common Note )

COEIXEHETHY ., T—E2EFEHEDPeakEBRTIEIHYFEEADT., ERICERMBEH-ETTIL,
VDD1,VDD2RIZaAVTUH DIEHEHEHRLET,

This is value in average, not the falue of peak power at the time of data-update operation.

Some marging for power supply is recommended.
We recommend capacitor for VDD1 and VDD2.
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6-8) Electrical characteristics of COM terminals AC
6-8-1) COMIFFANBE COM terminal Capacitance
Table 6-8-1 COMiFFAANABE COM terminal Capacitance AC
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 Crc+ Cp
VA Cva — 36 47 nF Crc+ Cp
DISPLAY : White DISPLAY : Black
' |
|
VCOM o VeoM o
|
VB o—.i—o/iI VB o_:i |
I j— B —
| | —
L |
J— C.c | —_— |
| o L Te Cuc
| |
VA o alo-l
| VA o alo—
' |
' |
| .
External I LCD internal External : LCD internal

Figure 6-8-1 COM terminal Equivalent circuit AC
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7. FIETE Optical specification

Table 7-1 JtZRI4FME (RET451E) Optical specification(Reflective mode)

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

Item Symbol Min. Typ. Max. unit Remark
' 6 21 40 60 —
HARKT Horizontal
Viewi 1 022 —
1OWIng angie 40 60 °(degree) [Note 7-1]
range 011 40 60 _
CR=2 Vertical
612 40 60 —
aAVRSAREE
AR CR 20 25 — — [Note 7-2] , [Note 7-3]
Contrast ratio
REtER
. ,_%_ . R 7.0 8.4 — % [Note 7-3]
Reflectivity ratio
Ri Black — White
AR 1se TY — m
EEE ° 20 o ° [Note 7-3] , [Note 7-4]
Response ]
Time Fall vd ms White = Black
20 40 [Note 7-3] , [Note 7-4]
{2 £ Wx 271 321 371 —
INTRIVERE White (0.271) 0.3 (0.371)
Panel Wy (0.297) 0.347 (0.397) —
Chromaticity Rx —
4 . )
RED (0.480) 0.530 (0.580)
Ry (0.260) 0.310 (0.360) - [Note 7-3]
Gx — X Reference value
GREEN (0.269) 0.319 (0.369)
Gy (0.367) 0.417 (0.467) -
Bx 0.125 0.175 0.225 —
BLUE ( ) ( )
By (0.173) 0.223 (0.273) -
NTSC Lt
NTSC ratio B 18 B

X ArLERER. REHETEHYEEA. (BEE)

Panel Chromaticity is not a guaranteed value.(Reference value)
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Table 7-2 F2ERY4FME (B 1B4EME) Optical specification(Transmissive mode)

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

Item Symbol Min. Typ. Max. unit Remark
15@3; ) T (=) (0.95) (=) % [Note 7-5]
Transmissivity ratio
Black — White
R Ter - (200) (500) ms ote )
Response Time [Note 7-4]
[Note 7-5]

[Note 7-5] BBERVILERE L, RIETEHYFELA. (BEE)

Transmissirity ratio and Response Time is not a guaranteed value. (Reference value )
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[Note 7-1] BREFADFEZE 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 bSARLEDEZ Defintion of Contrast Ratio
AVRSRRNEZEUTOXISIZEET S,

The contrast ratio is defined as the following.

Reflection intensity in white display

Contrast ratio(CR) = . . )
Reflection intensity in black display

[Note 7-3] F=P4FEDAIEHEES Optical characteristics measurement equipment.
OVRSRARME, REE, ARIILEEEREDREERET-2, ICEREDRIEIZRT-3DBIEFEEANT,
BEEHDINEINERFLREICTAELES,
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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JAI5E2S Measurement equipment JAIFE2S Measurement equipment
(CM-700D) (DMS-803)
Normal line
8° Normal line
sensor
Light Source sensor
Light Source
| (D65)
Integrating
sphere }/>
-30°
LCD panel
LCD panel

) v
|

Display center

Figure 7-2 Contrast ratio, Reflection ratio,

Panel chromaticity

white or black

Black White

v

Display center

Figure 7-3 Response time

[Note 7-4] EERE(RSTEDZEIL) Respons time (Change in reflection ratio)
BRUBIKELLGLHEBEANL. TOFOZHHFLE NOFREICTERLET,

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

10%

—>| |[— —_— | |—
N\ /7

Optical receiver output

(Incremental )

90%

100%

Tr Time

W\
f

Td

Figure 7-4 Respons time
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8. InFEIYLT Pin Assignment

8-1) ImFEIY & T Pin Assignment
X TED IR 14-1(2RLET,

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
P 12 BCK
13 R [0]
14 R [1]
15 G o]
16 G [1]
5 17 B [0]
18 B [1]
Display surface 19 —
20 VCOM
21 NC

il

-‘*‘H ()
[ oo

Rear surface Se o .-

Figure 8-1-1 Pin Assignment
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8-2) FPC #YHHITH 1 FPC Bend Specification
Table 8-2-1  ##E2~U432 Recommended Connector AC

Product manufacturer | Series Part number Contact Orientation Remark
ERAE

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

MOLEX 503566 503566-2102 Bottom side
TRER

FPCZEITYBIT AL, HNTHE T HIEMERHQTRELIZRU L THIFTTELY,
FPCIIHSRICHEALAVESEELELE T, -, FPCE/ARIILDEESEIZITIRAN RZEZ RS ELERLET,
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.

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

¥ (1) FPCHEE®ITHEE: HSRAIyUHAD 1.0 mm - 11.0 mm
ZH(2) &/EIFR: NE 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

beT— |

Figure 8-2-1 FPC Bend Specification

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

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

[Note 8-2-3] FPC%##>TLCDEY 2a—ILESRLTIF=Y, FPCIZEELZ AZEMA =Y LN TLEELY,
Do not hang LCD module by FPC or apply force to FPC.

[Note 8-2-4] A—hRmE LR, (EALRIRETY)

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

9. XL Display Qualities

BREBTARATVAED 2 — LR RRMICETHEES, HERBEREEEITE DG

Please refer to the Incoming Inspection Standard.
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10. #2249 Recommended example

10-1) 4t (+EIEEHI  External Capacitors

VDD2 (5.0V)
VDD1 (3.2V)

1.19 inch
64 Color LCD

C2 Logic Signal
-—

C1
VCOM
VA
VB
GND
(VSS)

Figure 10-1-1 External capacitor recommendation capacity value

<RI TUHB=EME Recommended capacity value >

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

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

K EFREBEVEMEICOVTIEERGITY,

CHEADOKRIEER S AT LEEEHEFHETALV - ETERELTZELY,
AVTUYBERRBESVERELGLDEFEAT HE (T ATEE)
2 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) HEEHEER  Recommended Structure Diagram

EARRETRFD;TESEIE  Precautions for SET design.

T—) 5 %MEIT 2 AITRO1 20MERTEEBBOET,
12012 KYBRANDERAMAON T T DOREEHIELET,
1 : Space-1 INVISAREEBREDBIZIIRAR—REERENET,
2 : CG TREDOELSICHN—ASRICERED 12— ILEEERBLET,
TOVILETIERIENBRBED 2 —ILERIZRYNRBEL. RIRLIHHETS
AREMENBYET OTTEEBLNET,

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=, ERRETORICIEINEICEOTEAFEAREELLBVKIICHRITEERENET

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

i o o
< Adhesive
LCD Module OCA

< BL rim tape

BL unit

Figure 10-2-1  Precautions for SET design
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10-3) #AAMMTREICE T HIKV EDOIFEER AB

Handling precautions in the integration process.
EmDEARAA  RETREICEITHIEEE

NRIIVREICRODAMNRZMASE, RRTR (LFF)DRRAICGYET,

HAHAAH DI TBH/NARIVRENITAN REMAGEVRISHODDZEEZ ST NURYDTTEEETH
HLLBREWLET,

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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1. ENRIRRE Marking

11-1)14>92zy R Displayed by printing. (Ink-jet print)

E11-1-1 [CENRIGEZRLET .
The display position is shown in Figure.11-1-1.

Dispaly contents (top view not to scale )

Printing Area

......................

Figure. 11-1-1 Lot number printing position

Table 11-1-1 EIFHNZEFHHM Marking line definition

Line | Marking Description
1 YMDDPA Y REF1H (FBBERE)01,--8,9)
Single-digit year (Last digit of the year) (0,1,- - 8,9)
M &5E A1#7(1,2—9XY,2)
Single-digit Months (1,2,--,9,X,Y,7)
DD B15& B 2#7(01,—,31)
Digit of the day (01,--,31)
P aETHEa—R
Code of manufacture

A WETa—F
Product revision
92 012345 012345 1) 7 )UNo(6#T)

Consecutive number (Traceabillity number)
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12. lE KRB Packaging form
12-1) h—FRESEH Carton storage condition
1) A—bFEALITER : 8 (max)
Piling number of cartons.
2) 1HA—bkURRE SR : 600 pcs
Pakage quantity in one carton
3) h—toH4a4X : 578mm x 382mm x 255mm
Carton size (Typ.)
4) RIEE : 7.0 kg (One carton filled with (600) modules)
Total mass
5 H—bAREIRE Carton store environment

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

-FFES Atmosphere
B. 7ILAEEFHBRRVERMEZE KBRIEHIEETARDNREINGNE

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

BA#® Opening the package
HERICKIFEBOTFTES 2—IILOBEEHLTSEMT.
50%RHLL EIZFRIR % . B#ET7 —RZED BN REHEL THRIBTEL,
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.

-ESTH3 Direct sunlight
AEHICEDBILERSCT=OIC. BETODRENDN—BITTRERBVET,

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

KK Atmospheric condition

BREEDHAPERMEDLDE—HITRE T HFRFXTERIZE,

Please refrain from keeping the product with possible corrosive gas or volatile flux.
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-#5ZEBH1E Prevention of dew
RBBEBCT=O. BEERICTENT RIRWOREVED EIZh—FUEZBNTTEL,
NLYRNEB D DBEELGBRK[ETIH. ELEREL TS,
EERFRUASKL. EASBLTRE TSV, BEICIIBRAEDOHREEZHELET,
AMEREZIEICHEELTTSL,
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.

-#RE) Vibration
BIZIRBLTOASFARIZIFRE LAV TESLY,

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

{R7FHAM Storage Period
EREFHETHOREFIKET. 6 HAERE
KT IWINYIMBRYEL-KETORE T TEERELNET .
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.

12-2) HEBHRER Packaging form figure  AB
WamEER12-2-11RLET,
EV1—ILAERERITERNGVERERELTVET,
The packing condition is shown in Figure. 12-2-1
The packaging is designed such that the module does not break during transit.
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13. (EEEMSERSE M Reliability Test Conditions
13-1) {EHEMESERIER Reliability Test Items
Table13-1-1 ReliabilityTest Items
No. Test Item Condition Remark
=im R (GEENE)
1 | High temperature storage test Ta=80C 240h
(Non operating test)
ERRF GEEIE)
9 | Low temperature storage test Ta=-30C 240h
(Non operating test)
= e 0
. . Tp=40C/95%RH 240h
High high
3 ' .témperatu].re and hig (#5521 No condensation )
humidity operating test
=mEfE
Tp=70" 240h
4 High temperature operating test p=70C 0
N=|
5 iEm M . Tp=-20°C 240h
Low temperature operating test
REE CGERE)

Ta=-30C (1h)~+80 °C

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

(Non operating test)

BEME (JEEE)

. +200V 200pF  (0Q
7 | Electro static discharge test P (00)

LigF: [E each terminai: 1 time

(Non operating test)

[Note] Ta= EF;RE Ambient temperature
Tp = /SRJL;EE Panel surface temperature

Bl P
BERECHOT, BRRRERAOLEREA L XMLA ST ARNE

Result Evaluation Criteria
which may affect practical display function.
CGOBREBERE: RE=15~35°C. iBE=45~75%. ALK /E=86~106kPa

normal operation state: Temperature:15~35C,Humidity:45~75%,
Atmospheric pressure:86~ 106kpa

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