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(FEHREBOSRYFZNWRUARGOBERICH-2TODEE)
INOTICE]

HERHEOHEFEE Precautions))

AERBIIBHOEEEICHIIDODIABTLEENTVETOT, BYEWIIE+RICTEFEIALER I, RiT4k
EORNBTZHEAICEBTEIELEVWES. FBRLVBLLETET . F-. F=FITH L TERIHRZZEETHRLE
L&D, BRRLEBLEITFET .

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.

AEFRZBITBESNATWSRAAIE, BHRSKEZF-RKIRALGIECAAIZRBTH-HDLOTHY , KiEHE
[CEO>TIEMMABE. TOMEFDOERICKH T ARME-(EEZERIEDHFEZTZITOLDTIEDBYFEE A

F BHRNRKZERALIEICKY . F=BEIEMBEFICHDODOLBENRELIZS S B R MOHEIE.
EICEEMDLSLDLUNIDZELTE—YVTOEFEFZAWVNEL 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.

AR EICREBENAIFARNBOERAREPEALOFESFTRFEZRBRLTEASNACLFICER T HIRFIC
ELTHEHAEI—UZTORAEZALEEA,

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.

BT AL LKIEEEREZTOLO . AHKIE. 1F1E. HHE. B, TOMOARICONTEMNGLTER
THAEENDHYET . AR BOEARICIEERFTOEREZEAICTHER N IZZEFTIOEMNELET,

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.

R IEFABUEERICEH>TELEZBFICOLWTIEI—YIOEFEZAWNFEE A,
ARBIETRODEIVE— R EFHESE ERSNS=DITEHETESNTLNET,

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:

IN—Y)F LA EA—~3— Personal computers

B Office automation

RS HEEE Telecommunication equipment

AT B Test and measurement equipment
JiE 255 Industrial control

AVHEZR Audio visual and multimedia equipment

FKEHAEILRE S Consumer electronics
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ARBEUTOIOIGHBICERTHHE I, BULGETB LUV RD TR ZRIEL ., SR -TE2HEEHFK
ICTHERT HIIIERNELET,

The appropriate design measures should be taken to ensure reliability and safety when SHARP's devices are used

for equipment such as:

EERAE PR ERE (RITH., €8, BRELGLE)

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

S 5H Traffic signals

1 A E AN DD F5 E0 5 B b Gas leakage sensor breakers
T o—LExB Alarm equipment
BT LE Various safety devices etc.

ARBIILUTOEIIGEBOTEMEENE - TE2MENDBELSNIAE~DFEHAZERLTREYEFBADT., AR
oD AFEICIIERICESIELNT TS,

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

BERUTFEBERE Military and space applications
JRF N IR 25 Nuclear power control equipment
IO L EEEZE Medical equipment for life support
MZEFEHER Aerospace equipment

PR {S A Trunk line communication equipment

ARGITOSTFALG RN HYELL . BRIICHFARTEEOFTIERIAEFTTIOEMLELET,

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

ct

ARBEHANHERT OIARUNTIEHASNAEG S, FRICEARTEOFTIERIATET LOHBMML

BLET,

Contact a SHARP representative, in advance, when intending to use SHARP' s devices for any “specific’
applications other than those recommended by SHARP.

AEHREBICRBNELGESE AADITERICIUBRRT HLDELFET .

If any problem occurs in relation to the description of this publication, it shall be resolved through discussion with

spirit of cooperation each corporation between each corporation.

AV BHRIEMEOEREHYEE A

The ozone—depleting substances are not used.

AR HIERoHS 11/65/EUVIZEDNNTHEYZET . RoOHSIHRBOM B PLIERN\FT/VOEBERNLERIEHYFEL A,
The device in the production is based on RoHS instructions 11/65/EU.

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

[Precautions for handling]

(1) EZ2—ILOBRYRMITESRYEZRDDGEVMRIBIZTIT>TTFS

Treat LCD module in dustless surroundings.

- -

(2) FPCZE ANOARIZIIRIRT AT, T EDA—ILICANT AEBIRCESZOFFICLTMSTo>TTF LY,
Be sure to turn off the power supply when remove the plugged FPC.

(3) FPCOrZHRLEIZIZEY A— /LA R ERPCFPCIZIE LV ADMHSENESITFELTTELY,
WIEOCEMARBEGSRIEEMELAHYET .

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) NFIIEREDRARIEEZODEZHLVD T BOEDPRHRFGEELDTELZYLGNE2BYFEWNIE+72EELT
a0y

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

(5) LCO/NRILIEAS AN EENTVNASO. B TLEHETIEATLEIEENHYET,
BIZEFELDMIIETEFELTTSULY,

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) REZ[HST=H . LCONRILD I YRR ITITFELTL L, LLEINTLESTH. FF TIEBMNTZLNTTELY,
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.

(7 KBFNRFFHEMBETESIEERLVIDRAICEYVETOT, I CICIKREMRDOIVNEIFLONNMFTIHEMST
Ty,

Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft

cloth immediately.

8) AR AMIICCGSZEATRYFET . BYIEMEIR N REHMNLBLET .

This module contains CGS. Please use appropriate anti—static protection methods for all contact with the LCD

panel and its electrical circuits.

(9) KIBAPENRIEDES Sz KM S THRITEWLIDISEHER TSI,

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

(10) LCOAIEL =156 . R@MNBNLHAIREMEAHYFET . BRI GROTAPLBICEMLI-IGS . HEDZITEPHNIC
IKTFELGRLTLIZELY,

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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(1) R LDITZUI, BEXNEI SN AT LT T HFDON2TO—TRERIEL TTELN,
INRIILEENBENZISEIL, BREMRHAINEIERSNANAFTHERS>TT LY,
FENNEZRAEEEXIPAAVTOELT L= EZF>TREZHEGEHEM-OTTELY,

F1-. LCONRILIGFEIIBAHMZFERLTWET . CORAICHEHBRIAMINYET EHREORAELYET
DT, RYEWIZIE+2FE LT ZE0L, £, BEEETHRNAGLTIZEL,

i F R DB ETITIRE, BREMRHOINNIEZo NN TAFEO>TTFELY,

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

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

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

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

Also, do not directly touch with finger. When the terminals cleaning are needed, those should be wiped by a soft

cloth or a cotton swab without directly touching by hand.

(12) RAERAND L —ILPRHEBFFIOBYMFIELS RRFESOEBRNAHYET .

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

(BRETBRFDIFEEIR)
[Precautions for Set-design]

(1) BEDREEGYET DT, RLTEDA—ILETBRLEWNTTSL.

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

(2) NIV EICHRENTT —FrZANF NRIILRFRAB UM IEESN TS EIFBRER) 2520\ EICSoT EIER
ICBELGWRIREEA DY FET DT, LCOED A—ILZEZRWT APR. T —rEFANZERAT LR NBETT,
FLCDNARILAIFEIZKBE A F DRV ALBEH SN LEN\RILFIEDLIEIZOELNY  RTRBUNMETTLHLEH
HYFET , LCONRIIAIEZE AT 5K IXET [THECEZS0Y,

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.

(3) ASRAMEITHE L LDIGC AL SIEVRLCDAARIILZF X+ EEL TTSLY,
FrERVRDEREFTICEVWT. RUNFOAMU AN MO S/ELEREEL T TS,
Support for the LCD panel should be carefully designed to avoid the outside of stress specification on glass

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

warp or twist.

(4) FPCONKImEIZIEAVF)—=ENBHAHZESNHYFET DT, FE M EERMLGENFIO2TEFE TS,

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

5) EVaA—ILRAICEF—EOENIINDERTLI . RRABRGEDRALLGYETDTE A—I/ILEEE
EBT AL IEEEICIILGENTTSELY,
[t 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) N\RIILEAICRERFZ DTGB HEZL LS ELABTOENIIEFELTTSY,
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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(1) AEHREZBIZRESATO SN BRRKERIE, BT FHoTLIEZEW, ChEBATHERALEG S, SimD6tE - RiX
PHEDSIEOENADHYFET . ABERECANEEED. ERFMD/N\TVUFFLEFTRO L BXEXERZ
BAIENKDITERETLTTF S0,

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) HRBERGHHARNICTEALTTSLY,
COBHZEZT=150 ., BXIRAXEBATH > TOLIMEEXERLESNEE 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) EVA—ILANBRIZEAZOADESOENM, YIEFIZOWTIE. REEEOEBR-ESEEXD— XIS
ﬁ?‘CTEL‘-&
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on—off input

signal after power on of LCD module.

(10) tYybrDFERAEHIZEDLE T . EDA— /LB EFOERRBRERLEEEZTRIT TS,

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

(11) EDZa—ILORYFEWR VA AAITFRLUTERIEEFZEEXENAAPTORBREELELIC, SNoDHRAZ
RETLHHAE., BH. EZA5F . BEFOMHOEREIERECERDRREICELIFAHYEIT DT, COLINE
IRIR T TIXEALGZWLTTSULY,

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) EVa—/ILFREICEHLEELTRESZR—IFERE>THEYET DT, RESTAR—FZRINLTITHERLIZELY,
F-—ERAL-RESTAR—FIBREYFHTLGEWNTLIZELY,
RESZAR—FZ2BURRYMTTTREBRFI AL BABRRANZEEFL. RTFARZELSARERENDHYET,
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/ARILIE, BHHIARLARIZKY R RICEENHAIBFHAHYET . U INYIBLEGEDARL AN
MHLAECMRICFER EIZERELTTIY,
Panel is susceptible to mechanical stress and such stress may affect the display.

Place the LCD panel on flat surface to avoid stress caused by twist, bend, etc.
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(14) XFRUETRUERTARZHLE, BOARMHBERASN AT ARF G- ) IARBEFIOLCD/ AR LA
DERFUAEDE=O. BR/AAFILOEE -HE7OCATHLONAMHEOEBREZHEEL TZEL,
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) EDaA—IVICHBAAERERIENELGZNEDIC, BRAEZEZEL-BMECE - 252 HEROLET,

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

(16) ZXE M, PhK-HEBIHETEBYFEER A,

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

(17) AERGICIEERBIREZFEALTVETOT, ARIILOBREWLEIZE FH5FERQOOVELDIZITFED L, T
DARBEZHEE T LY,
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.

® {E33E/Operators
EEEBNFICDOITAEKRR. BY. FERENEBEYM (F/O2  RYIFL2 . JLEDHREY DIFEES. AR
ICHERNFTEITOAENAHYEIOT,. FEI KM (FBERBGLUEMNMI M ZFHALTTSLY,

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

® =M i%fE/Equipment and containers

BERORIM O, ML EOBH . A% (PIZEEBE, 0T, RER. $AS T, Ivh FEE.
BHS) IBELHRETIBNAHYETOT. BEEH K MHEKME: 100MQ ET>TTEL,

Process eguipment 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
RITAEPEH EELREL-BERZTRRITLHILTRZLERIZHELET . KM REY (S0 FH.
JLF)DFZE. LICOAZAREPCEBOFEINRECTICFEIIENLAHYETOTHEI R
(B ERAVIEH . 100M Q) #1ToTTFELY,
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 i1s 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.
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® T /Humidity
EEEXBOEEZ. HE[SEEYAROZEIENICEAFELTRYFEHLICKEFLEADLYZFLET,
i DMK BICEAEVAR RO ER[NEMIENZIERALFEZRET LA, BEZINLLLIZED
BRICLTT S FICSIR— 3R TIECADFLANAETHAIIEF(E. BEZ0NLULIZHESL, BEDORE
JO7—%ZERAT 0N

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 90% and use electricity removal blower.

- i/ Transportation
B REIXTDTE(BEECREH ICKYEROCRABAFO—IIWNFOREMHENTELIZY., FL-AKSFE
I L - ERF LY ST EFZRECI BN AHYEFTOTHREMAFITLRERHREITLT
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.

(BERDTEEIR)

[Precautions for operating LCD module}

(1) &Aooz O ZFERIEHERALTIEEVD, LCO/ARIILD AR I RICHEEEZDIEFTHANRELET,
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) #HRBIERGHLHRNICTEALTTSUY,
COIELHZEA-5T ., BXARRXEBATH>TOLIEXFEESNFEA .

Be sure to use LCD module within the recommended operating conditions. Operating module out of the recommended

range is not guaranteed even if it is in the absolute maximum rating.

3) LCONRILIZEHREBDREN THIESELEWLWT TS BEDREELZYET .

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

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

(5) FRLEEERRIE.2HBLURA(BER. BE)EL. TN LEDGSIE) Ly aiEEZ AN TRENERLLGELVERIC
B L TLI=20ly,
A still image should be displayed less than two days, if it is necessary to display still image longer than two days,

display image data must be refreshed in order to avoid sticking image on LCD panel.

(6) LCOEVA—ILAPFEINAN-EZE . RTAATINERETET . ZRICEZENHFET . TOBEET—3D
BEZIAAZTITHOTTFEL,
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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TOLHYEE A,

source of light).

BATFNKDITERETLT TS0,

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

Ty,
after power on of LCD module.
(10) S'AeE FTORFHEERSINDIGESIX. BRI RNDLEIZHYET,

high—humidity

PAGE

(7) BRERTPRASHDLIRTOR. AEPEICEYRBLANLIMENMNIEDLIBEHAHYFETH, TNIEHETLAR M

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

(8) AEHEREBITHESNTVSMEHRAERIE, T FHoTLESW, ChZEBATHERALZISE . SO BHE - BRI
PREDZILOEBNALHYET  HHEECANESED. EXRBAD/N\FZVYFFLFTED L, I EKERE

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) EVA—IABREARZRODANESODM, YIERIZOVWTIE, REHEOEBR-EEEXED—7 U XIZHST

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

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

|Precautions for Storagel

(1) BEMAFRIE, EFAXCLCRBOVENRTICTHNELLZOWTTSL, BWMERFIZERELTTSELY,
After opening the package, do not leave the LCD panel in direct sun or under strong ultraviolet ray.

Store in the dark place.

(2) ERARFRELUTTERSRMAEANEBEL,. ERAEAFREULTEIFSREDERAEELZY ., TOREIZESLLS
BAGENHYFET, TEAZHTERTMATORFZEBLLET . FLREOSWLERICRELFET &, R
BEUUWHYRIAILLN T A=V RITET , TEAEITERATORFZERBLLET,

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) REAE Keeping Method

a. BESTEXICIEEHTEGULTTSULY, b. FLAIZH#RE THERTIZERE TSN,
a. Don't keeping under the direct sunlight. b. Keeping in the tray under the dark place.
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(hDFTEEIR)
[Other Noticel

(1) EHRERELBAN TOTEAIE, REWLIAREFTOTITHRBLET .

Operation outside specified environmental conditions cannot be guaranteed.

(2) BIR(VDD-VSS)DAVE—FRETFTIFTERAT S5, LCDED A—ILDIEEAGELIC
INAOAZH B ALTTFSELY,
As power supply (VDD-GND. VDDA-GND) impedance is lowered during use, bus controller should be inserted

near LCD module as much as possible.

(3) NRIIFREIZIZRARIEUTTFoNTNET A, RSO BRRIEZENMRICSKHLTHIELEFT DT,
ESTAXPRVNVENRDLETREFBBMELGEWNEDICLTIZE,
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) BIEDREAEGYET DT, RLTEDA—ILERRBLEWT TS,
Disassembling the LCD module will cause permanent damage to the module.

Do not disassemble the module.

(5) LCONRILABEIBLIZSES . POBRBZODPICANGNTLZED, B@ENFE. KIRFIZFHAWLHE L.
EbLICAEBRTHLVEELTIZELY,
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) AR BIX. EHHEIN SR ATRETOLEETIEICRLNCTODSEEZOY  BE/ O,
1-1-1k20onxT2 MIGERF)Z—VUIERALTWELA.. F-. SATREBYEB 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.

(7 EDV2A—ILORFEICOVWTIE MG HBRICIYRHZRTOZENHYET,
ETNENDOBEBFRRFICH->TERELTTELY,

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

(8) T, BMEEFEMISH T OEERIAILETL TS,

Observe all other precautionary requirements in handling general electronic components.
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(LCOEDa—IILDORFEIEEIR)
[Discarding liquid crystal modules]

LCOEDA—ILFBETAEBEITILTORITEFELTTELY,

Follow the regulations when LCD module i1s scrapped.

The government you stay may have some regulationsabout it.

LCD/\H)L - W2 ABELTAEZLTLIZELY,
ALCDEDVA—ILOESEEEMHEHYFELA,
LCONRILIZIK, BR-BFEVHEEENTEYFEEA.
LCD/ARILIZEENS B FHE, T<HWME ($9100mg) T, \RILNWETNTHR
NHTLABEE], TEELFHAFIE= (LDS0) =2000mg/ kg,
Z 2[R (Aims test) : [E1¥ (Negative) DM HEZFEBEATERALTHEYET,

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.
[ts median lethal dose (LD50) is greater than 2,000 mg/kg and a mutagenetic (Aims

test: negative) material is used.
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1. #@A#BE Applicable Memory liquid crystal display

CGUAVEBIR, SV ARZAN-MBEBEDAE)ERTAATLATY,
NEEEIEZE14-11ZRLTULVET,

This TFT-LCD module 1s a retlective active-matrix with shightly transmissive

memory liquid crystal display module with CG silicone thin film transistor.

Module outhine 1s indicated 1n Figure 14-1

2. BIE Overview

- B BRE/ O/

- EEYA4X1.80% AZ{RE230 x 303EFE

» V)T IIT—REBIZE D THEH

- FEDOSAEEHAIHEE

» N\RIILABRIZT—EREADI1E YR AT —ZF N

- BB EAWER - S -a N\ IMEEDV A ILREE
- BIEEEENTFT/ARIL

+ RIFRFERITIAGIEER

+ FPCIZ&AES:

+  Reflective active-matrix with shghtly transmissive panel of white and black.

1.80” screen has 230 x 303 resolusion. (69,690 pixels stripe array)
+ Diasplay control by serial data signal communication.
+ Arbitrary line data renewable.
1bit internal memory for data storage within the panel.
+ Thin, hght-weight and compact module with monolithie technology.
Super low power consumption TEFT panel.
Front polarizer with AG surface.
+ With FPC (Applicable connector : Ref to recommended connector on Table 8-1)

3. BHAY{EHR Mechanical Specification
Table 3-1 #MAYIFRE Module mechaniecal specification

ltem _ Specification unit
BEYAX Sereen size A\ - 1.80” | inch
BANERRIT Active Area 27.60(W) x 36.36(H) | mm
FORBRL Dot configuration 230(H) x 303(V) | Dot
Ry ke wF Dot pitch 0.120(H) x 0.120(V) mm
CIEA L] Pixel Array J—.'..,Eji

| Square
—Z ) —7k
KLE—F Display mode ;Ior;:lly—i‘:?v?}’l;ir::
ST & Outline Dimension | 31.00(W) x 41.46(H) x 0.745(D) mm
g2 (MAX) Mass (MAX) 2.03 g
: B hRRE
= miE R Surface Hardness (3H) U'J:(*ﬂm%). | Penecil
at least 3H (initial)
| hardness

= m AN IE Surface treatment AG

[Note] FFHIZESMZTEPAEIH14-1ZS5

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




SHARP SPEC No. MODEL No. PAGE

LLD-29604 LS018B7DHO2 14

4. ANImFAMBRUBEEE Input terminal names and functions

Table4-1 UmF&sE#l Pin description

Terminal Symbol 170 Configurations Function Remark
v
1 SCLK INPUT NoPull ? jg{—% .
Serial clock signal
i Lo — =
2 ST INPUT NoPull - SPNT—INTIR%
Serial data input signal
FuTLIMES
3 SCS INPUT NoPull _ . . .
o Chip select signal ( Active of Hi)
NaBCOMRIRIE S (REHZIK)
4 EXTCOMIN| INPUT NoPull External COM i1nversion signal input [Note 4-2]
( Square wave)_ y
#Z< ON/OFFfE%
5 DISP INPUT NoPull . . Note 4-1
o Display ON/OFF signal (Note 4-1]
O i
6 VDDA POWER — 7TRIER
Power supply (Analug)_ ) "\,
TVRIE;]
7 VDD POWER = Ut . ¥
Power supply (Digital)
COMH {3 R D Iim
8 EXTMODE | INPUT NoPull Control mode of COM 1nversion 1s select [Note 4-2]
terminal
9 VSS | GND | - GND (Digital) i
10 VSSA GND — GND (Analog)

X NoPull : ZILTYT, TIF I ELELTHLLN
Neither Pulled up nor Pulled down.

[Note 4-1] BREBETDHDON/OFFZITWVET , CcOEF. A EVRDT—RIREFINFET,
“"H'DOBAE)RT—2DOERTEZTL., ‘L OBAE)RT—25%FRBL-FFEFeEmAERRELGYET,

The display ON/OFF signal 1s only for display.

Data 1n the memory will be saved at the time of ON/OFF.

When 1t's “H1”, data in the memory will display, when 1t’s “Lo”, white color will display and
data 1n the memory will be saved.

[Note 4-2] SAERKYEXTCOMINEBZANT HEHE . EXTMODEZ “HI"IZLTTF&ELY,
EXTMODE="Hi" M &F. EXTCOMINME#NIZZEYET , (EXTMODEZ VDD~ 3#5%)
EXTMODE="“Lo" DB . LV TZIADDISTMNEFNEYET, (EXTMODEZVSSEES:)

When EXTMODE 1s "H1”, EXTCOMIN signal 1s enable.

When EXTMODE 1s "Lo” ,serial input tlag 1s enable.

"Hi’'mode . connect the EXTMODE to VDD,

"Lo” mode : connect the EXTMODE and EXTCOMIN to VSS.
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4-1) ANESIKE Input Signal States
Table4-2 ANEBIKE Input Signal States
. T—REH e e
s Symbol 1/0 Voltage | =05 (Update & | 27/ VIRE Ll
No Boot Standby note
Hold mode)
Lo EXTMODE=H1
1 SCLK Input 0/3V Lo Hi/ Lo
Hi/ Lo EXTMODE=Lo %
Lo EXTMODE=H1
2 | Input 0/3V Lo Hi/ Lo
Hi/ Lo EXTMODE=Lo %
Lo EXTMODE=H1
3 SCS Input 0/3V Lo H
Hi/ Lo EXTMODE=Lo %1
R ... "
Hi/ Lo Hi/ Lo EXTMODE=H1 %2
4 EXTCOMIN Input 0/3V Lo N
Lo Lo EXTMODE=Lo
5 DISP Input 0/3V Lo Hi/(Lo) Hi/(Lo) %3
8 | EXTMODE | Input | 0/5V — X4

X RFEH Common condition

1) BEEIXEIEB OtyplEDECHL
2) & BFf Booting

Each Voltage values show typical voltage.
BRIFAFRVOERIRAR. 55 A DA
. When just input Power supplay Between PowerON and Input Signal.

3) T—38#H Data Update & Hold mode
 RRT—2OBERZAZER (TRUEBITERH)
. Updates data in pixcel memory. (1Line and Multiple Lines update )

Standby : T—2BRHE L TERHER
. Maintains memory internal data and maintain current display

5) T—REEELLEWMES(X, ST ILES(SCS / SI / SCLK)IX Lo"ET 5,

T3 X ELENEEIZ, SCSHRFZ "HI M REICLENTTELY,
Keep “Lo” Serial Signal (SCS/ SI/SCLK ) without communicating..

Not to make a SCS terminal “Hi1” when 1t does not communicate.

4) AR INA IR HE

%1 : VCOMH|HZI U7 ILBEICTITH>A. BHNLGESOEXENRVETT.

To do VCOM control in a serial communication, a periodic signal transmission 1s necessary and 1s here.

%2 . ‘AL TWAHHIMIE., BB A B (Clock pulse) WhETT,

[nput (Clock pulse) is always needed during displaying.

%3 . BERBIXH"BEET S,

When displaying 1it, it's drived "Hi" fixing.

B ERAIICVDD/GND(VSS)DEL o MTIERGEL TOEAZHRLET  BRIRARDERIIFELT S,
Recommend to connect VDD or GND(VSS)
Not change after starting power supply and during ON.

X4
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4-2) %[ Recommended Circuit
< EXTMODE="Lo" > < EXTMODE="H1" >
COM Signal Serial Flag Input External COM Signal Input
1 | SCLK 1 | SCLK
—— ) | S1 —— D | S1
— SCS —— 3 SCS
4 | EXTCOMIN —— | EXTCOMIN
5 DISP — ) DISP
6 VDDA e — VDDA
7 VDD —E“ 7 VDD
8 EXTMODE | 8 EXTMODE
9 VSS _—— Y VSS
—| 10 VSSA — 10 VSSA

Figure 4-1 Recommended circuit
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5. X ATER Absolute Maximum Rating
Table5-1 #EXImAXER Absolute Maximum Rating ( GND=0V )
[tem Svmbol MIN. MAX. Unat Remark
BIREX Analog VDDA -0.3 +5.8 \Y
Power supply
voltage Logic VDD -0.3 +5.8 V [Note 5-1]
= Hi
/\1311 = ML (Hi | VHI — VDD V [Note 5-2]
Input signal voltage(H1)
)\7]-15 =&t (Lo) VLI 0.3 B v
Input signal voltage(Lo)
;o P - Note 5-3
RHRR Tstg -30 80 | C Sote s
Strage Temperature [Note 5-4]
B{ERE \RIILEREEE) o
. . [Note 5-4]
Operation Temperature Topr -20 70 C o
[Note 55
(at panel surface)

[Note 5-1] EXTMODEIZ%:# .,
Applies to EXTMODE.

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

——

[Note 5-3] EVaA—ILODWHNEAEAICEALTEAEREREZEZALLNEIICLTTELY,

Do not exceed this temperature 1n any parts of module.

[Note 5-4] /g IX95% CRE40E) FTELTTFSIL, F-PHERICITEBELTTFSUY,
mAmEREICLLTICL., oS B ELTTFELY,
faeeLl-5a . ERN) IR RELER B ZBELGEWEEAHYET .

Humidity 95%RH Max.(Ta = 407C) Attention should be paid to static electricity Maximum
wet bulb temperature 1s 39 C or lower. No condensation 1s allowed.

Condensation will cause electrical leak and may cause the module to not meet this specification.

[Note 5-5] BIM{ERE(XBNMEDAZRIAT HmETHY ., AV FSAMILETRE - TOMDORRALICEALTIE
Ta=+25CICTHIEZTTLET .
Operating temperature 1s the temperature that guarantees only for the operation.

For contrast, response time, and other display quality determination, use Ta=+257C.
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6. BRI Electrical characteristics
6-1) TFT& &/ \RJLEEENER TFT LCD panel drive
~ Table6-1 HEZERZFRH Recommended operating Condition | VSS(GND)=0V, Ta=+25"C
Item Syvmbol Min. Typ. Max. Unit Remark
Analog VDDA +4.8 +5.0 +5.5 V [Note 6-1-3]
CREE | | | | ]
Power supply Voltage - - - [Note 6-1-1
PPL 8 Logic VDD +4.8 +5.0 +5.5 V |
[Note 6-1-3
- | . ‘ [Note 6-1-2!
AHEEEBE Hi VIH +2.7 +3.0 l +3.3 V l Note 61-4
Input signal voltage
Lo VIL VSS VSS VSS+0.1 |V [Note 61-2]

[NOte 6-1_1] EXTMODE:“H|"':{'EmQ
Appllﬁs to EXTB!ODE:“HIH

[Note 6-1-2] SCLK,SI,.SCS,DISP.EXTCOMINIZ@&E
Applies to SCLK, S1, SCS, DISP, EXTCOMIN.

[Note 6-1-3] VDD =VDDA

[Note 6-1-4] VDDA T D EE TE/ELET M. VA TOEEZIHERELET .

It can be operated below VDD voltage however,operation around 3V 1s revommended.
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6-2) BiIR,—/ A Power supply sequence

EXTMODE
(Hior Lo)
VDD : same time
VDDA !/: );
I T2
I y
20k < T1r 8 \ N
SCS < )i | ‘ ‘ (( ‘ | ,,1 "I‘
2] p | : l' “

SI ,{nxanDxm)_: | ) S \ '

-

".
:f' ' 30ps < TA | -t C O 5 ':
DISP | < >| | ; : |
: %1 %1 : : :
' 30usST3 llc sle > 30ps=T4 | ; :
I ! ' '
( EXTMODE=HI ) | ' 1 (
EXTCOMIN A :_ ___________ —r——l ____ ~7 [——(S | I :
( EXTMODE=Lo ) | L GND
Operating state OFF Power-on Sequence - {Ni?i?';;) {;;{eratmn) 1‘ g ;f

X3
G DT T —2 55 LA, 2 Lo ICRREL T

DISP ’ CTZSU,

| One besides control Signal
EXTCOMIN | I || (DISP,EXTMODE,EXTCOMIN). Make all terminals

| | "Lo" while 1t does not ommunicate.

T1
BN LETEL ThHb, SignaliZ {54 b L TEEW,
%1: EXTCOMINASDISP=LoTA hah BiB4. S e S |
The case that EXTCOMIN is input DISP=Lo Please start the Signal transmission after a power

. / supply was stable.
4 ) \ ™\

DISP |

EXTCOMIN ﬂ _ [ 14
| A= v TAX5E [ 1% (ZDISPEHIilCL T &,
30us (T4) min K Please set DISP to Hight Level after the completion
SCS )I ‘ ‘ I_ of 1imitialization.

1. DISPELEXTCOMINA'RBFIZILE EASHIHS ., (ER)
\ The case that DISP and EXTCOMIN start at the same time

J

Figure 6-1 Power supply sequence
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XKeFME, BAZ T Fry—b ACRAZU T HFES R

Refer to timing chart and AC timing characteristics for detail

X1 TAET3LFETH A
({HL . DISP="Lo MD[EIICEXTCOMINZ ANTHLTCOMD B RIIIEETEz AL )
F1-. DISPELEXTCOMINZ RIFFICI B LITI-15E . SCSMDILE LITETI0 Ll LDOFREZZEITTT S0,
(60 s TIE<THA])
TA and T3 may be opposite
(however, TCOM polarity inversion will not occur even with EXTCOMIN between DISP="Lo".)
Also, when DISP and EXTCOMIN are simultaneously started up, allow 30us or more
before SCS starts up (It may be less than 60ps).

X2 BFRAT)RAZVHILTAFEDOEREE
SCS=EFRAAEVEVITICTHHEICHLI-BBZTEREVITIF7EA or BESKICEERAH)
SI=M2(£2')7237)="H" Xl BEFEAH
SCLK: 8% Eh1E
Setting value for pixel memory 1nitialization
SCS=Driving accordingly to clear pixel internal memory method

(use all clear flag or write all screen white)
S1=M2 (all clear flag) = “Hi” or write white
SCLK: Normal Driving

[ON Sequence]

(1)VDD,VDDAIL L (TERE(ICIZ & D)
VDD and VDDA rise time (depends on 1C)

(2) BRAEVAZDHIELFET,
T2: 1B EM2A22)T7 257 )eE>THMLET 40, BEEEABEAAZLTTSLY,
Pixel memory mitialization

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

(3) TCOMAZYF AL AZFREFR] T3: 30usklL
DISPE S Z{E>THHIEL TLACOMBEFZRDZYFRIEB DAL ZREFRT 57-6 DR
Release time for imtialization of TCOM latch
137 30ps or more
Time required to release COM related latch circuit initialization which 1s initializing

using DISP signals

(4) TCOMiBH#ER1EBFR T4: 30psilE
EXTCOMIND A AIZECTTCOMMD B £ M EAE 3 5 HAR
TCOM polarity imitiahization time  T4: 30ps or more
Time required mitializing TCOM polarity accordingly to EXTCOMIN 1input

[Normal Operation)
1 7 SR B D HARE]

Duration of normal driving
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EXTMODE
(Hi or Lo)

VDD
|
7 21ck |
T5 e s |
p A \: | I TS
SCS I - S | I_+—I'
< X2 - |
-
sl L ) ) — (o0 J ox0 ) ! |
< 5! 30ps <T6
S — |

I
I
I
!
I
!
I

B ({E}(TMODE=Hi] I I 'Y | (( I B

({ EXTMODE=Lo ) {( | GND
I

Operating state S N IN?;II{?%E){,EH%MI Power-off Sequence OFF
A .

TS : Off controal

ETOREE 52 " Lo™ (ZL7-#&, TeD R[] Z#f@iz 2Tl 2 OFF L T/ZS 0,
Please turn off a power supply after making all the

control signals into "Low Level", and passing the time of T6

Figure 6-2 Power supply sequence

|Off Sequence]

(S)EFAE)VRZEMPELET . T5: (2) &RI*k
Pixel memory 1initialization T5: Same (2)

(6) VA,VB,VCOM® ¥ #A 1t B i T6: 30usklt

VA VB, VCOM mitialization time T6: 30ps or more

(7) VDD,VDDA FITEFfE (ICIZ&B)
VDD and VDDA falling time (Depends on 1C)

[Note] “HEJRON/OFFBEFMDEFEHEIE Precaustions at the time of power on and power off
1) HBIRONEFIL, VODEVDDAA @ E, Ff=[EVDDZEIZIL EIFTTELY,
When power on , VDDand VDDA are same time or VDD should be faster than the VDDA.

%2) WIROFFEF(X, VDDEVDDAAEF, FzIEVDDZEEIZIS FIFTTFELY,
When power off, VDD and VDDA are same time or VDDA should be faster than the VDD.
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6-3) ANESOEEXFS Input signal characteristics
VDDA=+5.0V, VDD=+5.0V

Table6-3-1 EAHE Recommend Operating Conditions and DC Characteristics GND=0V, Ta=25"C
Item ‘ Symbol Min Tvp Max I Unit I Remark
When EXTMODE=Lo
‘ 1 1 25.8 Hz
2L —LEIRE P | _ [Note 6-3-1)
Frame frequency When EXTMODE=H}
e : : 25.8 Hz - '
[Note 6-3-1)
D097 EiRE
Clock frequency )
EJERE
Vertical Interval
COMJEIR 2K
fCOM 0.5 : 12.9 H
COM frequency -

[Note 6-3-1] 7L/—AE]fﬁﬁiiiﬁnniﬁliﬁﬁﬁﬁwﬂ\ﬁ@ﬁiﬁﬂﬁm?éﬂn

Please use a frame frequency 1n the range where there are no problems with the display quality.

Table 6-3-2 AC%¥1%¥ Input Signal timing Parameters VDDA=+5.0V, VDD=+5.0V, GND=0V. Ta=25"C
[tem Svmbol Min TyP Max Umt | Remark
Rise time _ trSCS p ) n() ns
Fall time tfSCS : : 20 ns

_ _ - us Data update mode
High duration twhSCS N '

SCS 12 ns Hold mode
Low duration twlSCs -- us
Set up time tsSCS 3 ns
Hold time _ thSCS - us
Rise time trSI - n() ns
i Set up time tsSI 120 - ns
Holdtime | thsl | 190 | - | - | ns
M4_Low duration -n-

Risetime | ~SCLK | - | - | 50 | ns

Falltime | uSCLK | - | - | 50 | ns

SCLK
High duration twhSCLK | 200 | 450 | - | ns
| Low duration twISCLK | 200 | 450 | - | ns

“ Frequency fEXTCOMIN 1 1 25.8 Hz | [Note 6-3-3]
Rise time tr EXTCOMIN - - n() ns
EXTCOMIN
Fall time | tfEXTCOMIN - - H() ns
High duration _ twhEXTCOMIN 1 - - ns
Rise time trDISP - - n() ns
DISP |
Fall time tfDISP - - H() ns

[Note 6-3-2] Shown in “Figure 6-3-2 Signal Timing-2” and “Section 6-6”

[Note 6-3-3] When the display 1s maintained after writing of the displayed data, 1s not applied.

(Please keep SCS 1n the state of L when you maintain current display after writing
of the display data.)
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6-4) ACRAIJH1EE Signal Timing
% SCS,SI,SCLK, DISP, EXTCOMIN: 3V input voltage

twSCSH - wSCSL

rSCS

-

SCS

N = = Y

10%

‘

> twSCLKL >t thCLKH]-

wEXTCOMINH

, . fE XTCOMINH :
r > : »
[ o '
mﬂf : I : : Eﬂ%
- [ [ : : 90%
’ 1\ | | '
1 | [ [ i Y I
EXTCOMIN  1o% | : o 10% DISP  10% : X 10%
| | [ I oo b
| | I I oo b
I : : | I T l ) P ¢ ) o '
o o
rEXTCOMIN E XTCOMIN rDISP OIS P
. . | f SCLK .
| i I‘ ’:
PN S : -
| . :

os = \J \_

Figure 6-3-1 Signal Timing-1

L
-
-

COM signal serial input (EXTMODE="L0o")

tWDMY L t\/

o TUIMNNMMANTL sew TN

ONONONONONONG
4CLK

Figure 6-3-2 Signal Timing-2 Figure 6-3-3 COM Signal Timing
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6-5) JHE®EH Power consumption
Table6-4 HE®E /1 Power Consumption Ta=25°C,SCS SCLK,SI,DISP,EXTCOMIN=+3V ,VDD=+5V,VDDA=+5V
Operating Mode Power consumption I Min I Typ I Max I unit I Remark

HR—ILEE—F(T—2EHEBEL . 2EEXRT)
Hold mode(no display data update) : 15 210 | uW [Note 6-5-1]
Display pattern : Black display

A E 1
Condition 1

T—2EHE—F (IHzEH: AT TERTR)
Al E 152 Data update modewith display update 1Hz
Condition 2 (1fram/sec)

Display pattern : Vertical stripe display

[Note 6-5-1] 1) REEREEAAKIZISCLK=Lo , SCS=Lo, SI=Lo]
After writed Black data. set to |SCLK=Lo , SCS=Lo ., SI=Lo]
2) 1)DIRFEETHEIE It measures during 1).
[Note 6-5-2] fSCS=1.0Hz
(BEZ:AAEFZPRINTSCS=Lo&T 4D, Except 1n the time of writing, it 1s set to SCS=Lo .)

100 400 W [Note 6-5-2]

HBFEH Common condition

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

( Common Note )
COEREFSREDETHY. COMBIEFFDPeak B TIEHYE L ADT, BRICRMEF-ETTSLN,
VDD+VDDARICOU T DEWMEHEBLET,
(VDD,VDDARIR#DIHFE . TNT NI TUoHOEBEHERLET )
This 1s value 1n steady condition, not the falue of peak power at the time of COM operation.
Some marging for power supply 1s recommended.

We recommend capacitor for VDD and VDDA.

(If VDD and VDDA are on separate systems, we recommend capacitor for each.)

*LCR¥n: B X THzFA TOEERGENALETT .
(LCREc/EIREA IHzDIH S . COME] K #X0.5Hz)

*LC inversion : LC material 1s needed alternative polarity driving as changing timing which should be 1Hz.
( LC inversion frequency 1Hz 1s COM frequency 0.5Hz)

as shown Figure 6-4

COM inversion frequency . I Lo

LC inversion frequency :

" 1Hz(1s) H h

Fiqgure 6-4 COM inversion frequency
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6-6) ANEJSDFAIJFr—F Input Signal Timing Chart
6-6-1 T—AREBFE—F Data update mode (1 line)

EEDITOT—R2ZEFHFLEIT(MO="Hi", M2="Lo")
Updates data of only one specified line. (M0="Hi1", M2="Lo")

PAGE
25

Low-Data | 4bt |

S ﬂ | aco] ac1] ac2) aca] aca | acs) acs] a7 | acs) oo | D1 "' oo} 022 DE“’ '
| | ‘
| - - -
|
SCLK | ' |

[
[

| I
| -
l |

OMYY DMY
8 N9
I

i

Figure 6-5 Data update mode by 1line

MO: Mode flag.
T—REHFE—FAEJAT—2EH) M0 = “Hi"
R—ILFE—FAEYRT—2FE) M0 ="Lo”
Set for “Hi” :Data update mode (Memory internal data update)
Set for “Lo”: Hold mode (maintain memory internal data).

M1: Frame inversion flag.
MI="Hi"DEf, VCOM="HiI"ZH 1 MI="Lo" DEF, VCOM="Lo"ZH 1
EXTMODE="Hi" MEFIX, "Hi" or “Lo EBELTHA]
When “"Hi1”, outputs VCOM="H1", and when "Lo", outputs VCOM="Lo".
When EXTMODE="H1", 1t can be “H1" or “Lo".

M2: All clear flag.
6-6-4)2 V") 7 E—FaZBL Tz,
Refer to 6-6-4) All Clear Mode to execute clear.

“Lo"@BET—2 Low-Data:
4bitz"Lo EE 9 4. Setfor “Lo” [4bit ]

DMYI[0] to DMY[9] / DMY DATA :
E—T—43:"“Hi" or “Lo” EBLHLTHER (“Lo"ZHEER)

Dummy data.: It can be “H1i” or “Lo” (“*Lo” 1s recommended.)

D0 - D229 :
EZACERT—2 OKFEARZAT—73)
Writing Image data ( Horizontal Line data )
Hi : B&~ (White)
Lo : 2BF%R (Black)

DMY
{don 't care)

-~ > | I
- P
| | | l '
| Mode scleeti od . N . Data wnting period ' |
Ui LLbG G‘ﬂllﬂll [IJCE 10(] Gatehne address period ( 940clk ) Data transfer period
and Low-Data | 4bit ata transicr pcr
(Telk ) ( elkc) Data is 230bit and DMY is 10bit (16¢lk )
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% Data write period
COBETIET—32Z/\RILAUNNA T ) FSA4 D1ty FIZEZFAATWNET,

Data 1s being stored 1n 1st latch block of binary driver on panel.

% Data transfer period
PSYFICBEZTAALLT R ZEFRARAAT) BIRICERE(EBAA)LTNET,

Data written in 1st latch 1s being transferred (written) to pixel internal memory circuit.

KT —bSATRLAKREIL, 6-TNANEELEE R TEZSRIZE,
For gate line address setting, refer to 6-7) Input Signal and Display.
M1 I —LREET S (EEXTMODE="Lo" DEFFICHERITHYET,
M1: Frame inversion tlag 1s enabled when EXTMODE="Lo".
XSCSM Lo IZ7E2=FF RTMOM2[E V) T ENFET
When SCS becomes “Lo”. MO and M2 are cleared.

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

EEDRBITOT—RZEH LET(MO="Hi" . M2="Lo")
Updates arbitrary multiple lines data. (M0="Hi". M2="Lo")

SCS | (7

Low-Data [ 4bit ]
o [ |
|
| —
o TINT il

I;ii?e]_:#g;cf; [p:fllji?(]l l Gateline address period | Data T ;214t(111:1,1gk 1;01‘10(1 . Dﬂfm tr?]nstazr p{[':riml |
(Telk ) (9elk ) Data is 230bit and DMY is 10bit | ' % L0V IEC“E”; Addrons

Gate 1st Line Gate (n-1)th Line S

Data wnting period Data transfer period Data writing period Data transfer period

|
| I
( 240clk ) | ( 7elk [DMY] | (240clk) | (16clk )
Data is 230bit and DMY is 10bit | + 9¢clk [Address] Data 1s 230bit and DMY 1s 10bat |
: = 16clk ) :
| I
% Gate (n-1)th Line Gate (n)th Line

Figure 6-7 Data update mode by Multiple Lines
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MO: Mode flag.
T—ABRFHE—FAEAT—2EH) M0 = “Hi"
HR—ILFE—FAEYART—2EE) :M0="Lo"
Set for “Hi": Data update mode (Memory internal data update)
Set for “Lo” Hold mode (maintain memory internal data).

M1: Frame inversion flag.
M1="Hi"DEf, VCOM="Hi"ZHA MI="Lo"DEF, VCOM="Lo"ZH N
EXTMODE="Hi MEFIL. "Hi" or “Lo EHELTHA]
When “"Hi1", outputs VCOM="H1", and when "Lo", outputs VCOM="Lo".
When EXTMODE="H1". 1t can be “Hi1" or “Lo".

M2: All clear flag.
6-6-4)2 V") 7 E—FZEZHBL T ZELlY,
Refer to 6-6-4) All Clear Mode to execute clear.

“Lo"BET—%4 Low-Data:
4bitZ Lo BEE T S, Setfor “Lo” [4bit ]

DO - D229
EXAOEERT—F OKFEARZAT—5)
Writing Image data ( Horizontal Line data )
Hi : BF< (White)
Lo : E&ET< (Black)

DMY[0] to DMY[9] / DMY DATA:
"E_j—_‘*_g : HHiH Or HLO‘H E.%B-Gltm (iiLo!!E?ﬁﬁ)

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

% Data write period
COHMBITIET—2Z/\RXNRNNAFT) FZA4N)DIstZ v FITEBEZFRAATULET,

Data 1s being stored 1n 1%t latch block of binary driver on panel.

% Data transfer period
BIZIE, GL254 Y BEDT—2mERMTCL254 VBD7 FLRAES v FT 5 EHIC
GLI1SA VEDOT—2 Z#1stS vy FHALEFRAA T EIBICERE(EBAA)LTVET,
For example, during GL2nd line data transfer period, GL 2 line address 1s latched and
GLlst_ linie data 1s trallsf(_grred from 1st latch to pixel internal memory circuit at the same time.

KT —hZATRLAEKEIX, 6-TNANEBEERFRTEZSRIIZE,

For gate line address setting, refer to 6-7) Input Signal and Display.
XK T—RLEHFLTANTTSELY,

Input data continuously.
XM1: 7L —LRIET5J (XEXTMODE="Lo" DEFICHERIZHYET,

M1: Frame inversion flag 1s enabled when EXTMODE="Lo".
XSCSM Lo I 2 T=FF R TMOM2(X ) 7SNFET,

When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-3 "—JLFE—F Hold Mode
AT — 3= R F (BREORTRZHEF) LEFT(M0="Lo", M2="Lo")

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

SCS |
|
I
|

Sl H Low-Data | 4bit | DMY (den' t care) HE Low-Dala [ 4bit | DMY (don't care)
| | | | |
: nnnnnnn | nnnnnnnnmnn
SCLK | | | | | | | '

>l | |
- | > > - . A N o
| | ' | | 16ck
Mode selection | Low-Data Data tra";;if perod
period [ 4bit ] ( 9clk )
( 3ck ) ( 4clk )

Figure 6-7 Hold mode

MO: Mode flag.
T—3BHE—FAE)RT—EEH) M0 = “Hi"
RKRE—FAEYAT—2ERE) ‘MO = “Lo”
Set for “Hi": Data update mode (Memory internal data update)
Set for “Lo”: Hold mode (maintain memory internal data).

M1: Frame inversion flag.
MI="Hi"DEf, VCOM="HiI"ZH 1 MI="Lo"DEF, VCOM="Lo"ZH 51
EXTMODE="Hi"MFFIX., “Hi” or “Lo" EBLTHH]
When “H1”, outputs VCOM="H1", and when "Lo”, outputs VCOM="Lo".
When EXTMODE="H1", it can be “Hi1i” or “Lo".

M2: All clear flag.
6-6-4) V) T7E—FZZHBRLTLIZaLY,
Refer to 6-6-4) All Clear Mode to execute clear.

“Lo"BlET—%4 Low-Data:
4bitZ Lo BEE TS, Setfor “Lo” [4bit ]

DUMMY DATA:
S—T—%:"Hi" or “Lo” EBLTHH (Lo " ZHELR)

Dummy data: It can be “H1” or “Lo” (“Lo” 18 recommended.)

M1 7L —LREETSJ IXEXTMODE="Lo" DEFIZERIZHYET .
M1: Frame inversion flag 1s enabled when EXTMODE="Lo".
SCSM Lo  [TIE2T=FF R TMOM2(X 27 SNFET
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-4 <£7')7E—F All Clear Mode
A T—222)7LEEAALET(MO="Lo" . M2="Hi")

Clears memory internal data and writes white. (M0="Lo". M2="H1")
SCS / |

|

|

|

i
: I |

|

o TUUTTTUUUTNNNNNAR

I | I I
Mode selection I Low-Data Data trangsgle; penod

period [ 4bit ] ( Sclk)

( 3ck ) (4clk )

Figure 6-8 All Clear mode

MO: Mode flag.
MO="Lo [ZERTELTTF LY,
Set 1t “Lo”.

M1: Frame inversion flag.
MI="Hi" D&, VCOM="HiI"ZtH 1 MI="Lo" DEF, VCOM="Lo"ZH 7
EXTMODE="Hi" ML, “Hi” or “Lo"EBLHLTERA]
When “Hi1", outputs VCOM="H1", and when “Lo”, outputs VCOM="Lo".
When EXTMODE="H1", it can be “Hi1” or “Lo".

M2: All clear flag.
M2="Hi IZEREL T T L\,
Set 1t “Hi1”

“Lo"BET—% Low-Data:
4bitz"Lo EFE T 5. Setfor “Lo” [4bit ]

DUMMY DATA:
-:.._7_:_9 : “Hi" or II"L(.‘l"II t*t_)‘aﬁ:tiaf (“LOHE'*E:&)

Dummy data: It can be “H1” or “Lo” (“Lo” 18 recommended.)

XML —LRIET7F5 T [ ZEXTMODE="Lo" DEFIZERILHYET,
M1’ Frame inversion flag 1s enabled when EXTMODE="Lo".
XKSCSH“Lo" ITIE2T=FF R TMOM2(E V) 7ENFET,
When SCS becomes “Lo”. MO and M2 are cleared.

PAGE

29
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6-6-5 COM/x &z COM Inversion

COMIEE )7 L AAI(EXTMODE="Lo )ENERME S A JI(EXTMODE="Hi ) D 2tEF{HYFT .
There are two types of inputs, COM signal serial input (EXTMODE="L0") and external COM signal input
(EXTMODE="H1").

EXTMODE="Lo"

o Aﬁﬁﬁ&
4 AEE_O - CEE_ D, B

'-‘ >
COM
oS 33:><:$§:‘><—_—ssix:$£

'-'2

Figure 6-9 COM Inversion (EXTMODE=Lo)

M1:COM polarity inversion tlag:
MI="Hi" D, VCOM="Hi"&H 5 M1="Lo MEF, VCOM="Lo ZHH 7
If M1 1s “H1” then VCOM="H1" 1s output. I1f M1 1s “Lo" then VCOM="Lo" 1s output.

X1: COM RERIE M1 257 ITHRICLE=BEICUIVEDHYET,
COM 1nversion has been changed by M1 flag statement.
X2 TSABMEDOEMETA T RABEORIM IR EELRYRBIFELTTEL,

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

1) EXTCOMIN input during high period of the SCS signal

e e e Y

N Serial data | ‘ Serial data
SCLK S"—'—‘)

Binary Diver opdor P o Y o Y o | op WA, o Yorforf op
| E
| | f
- | > | E
K2 | | E
- u ] [ S Y P
vy X1 "3 ny X1 ' "
(Internal Signal)

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

X1 .COMRERZATLI\ET ,

¢ 1 Make “COM” reversal depending.

2 EXTCOMIND A RAIE—REITL TTZSLY,
F1-. EXTCOMINIZEHE TTF—2EEF X, SCS="Lo"#iff1Z 5% 7 T. COMRIEF M —F LD KT
LTTFELY,

o 2 ' The period of EXTCOMIN should be constant and the period of COM 1nversion should be

constant depending on EXTCOMIN.(with Send a serial data or making the period of “SCS=L0o")

2 EXTCOMIN input during low period of the SCS signal

gt g SR ss Ly

— - : h
4 [

EXTCOMIN 4( i ‘ ‘ ‘ SS | ‘ gsi
et 4 X X ss ) G—

Figure 6-11 COM Inversion (EXTMODE=H1)2

%3 EXTCOMINILS LAY Ty DRAI 7 TCOMREZZITLNET,

>¢3 1 COM 1nversion polarity has been set by rising edge of EXTCOMIN.
X4 EXTCOMIND AL —EITLTL7ZELN,

¢4 The period of EXTCOMIN should be constant.
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(TF—2@OE@EZSRAME Data position in display(H,V] >

P230
302

FPC

Figure 6-12 Data position

MODEL No. PAGE
LSO18B7DHO2

6-7) ANESLEEEER. T—F7FLAXETE Input Signal and Display, Gate address(Line) Setting

P*: Pixels position

LL*Gate address line

32
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GL: Gate address line

Table6-4-1 Gate line address setting

AGE

AGT

AGH

AGS

AG4

AG3

AG2

AG1T

GL I AGO

FRREREERRRRRRRERRRE
CoooEooEEEEEEE R EEE
EEEOEEEEERREaEEa
EEEDEEEEERREaEEa
EEESOEoEERREaEEa

-

-

-

-

1

1

1

-

-

o|olele[e|o]ololelo]o]o]e|o]o]ofo]o]o]o]olo|o|o]olo[eloo]o]o]o o
A e i i Kl R i Al R S R i i i K R R K el Kl Rl S
o|o|o|e[e|o]ole|e[oo]o]o|o]o]ofo]o]o]o]o|o|o|o]o|o|oloo]o|o|o|o
o|olo|ele|o]olelefolo]e oo | ~| |- || ||| ||| -|-||-|-|-|- |~
A el el e 5 8 ] B R R D E R R R R R R S
o|olelelefo|-|-|-||-|-|-|-|o]o|o|o|o]o]o|o| ||| -|-||-|-|o|o]o
“|-|-[o|o|e|ol-]=|-[-]o|ole[e|]|-|-|-|o|o[e|o|-|-|-|-|o]o[o|o|]|-|-|-|o|o|o|o|~|-|-]|-|o|o|o

L .l el

o9
60
61
62
63
64
65
66
67
68
69
70
71

Ll el e el el el el ol ool ol ol ool .

AGOD| AGT1| AGZ| AG3| AG4 | AGS| AGE | AGT | AGS

|

GL

| AG7| AGE

AGH

AGS

AG4

AG3

AG2

AGT

GL I AGD

22

23

24

25

nnnnnn
EEER
el el
el el el
i el el el
A el
i K el

DO~ O| DO
ONJIN|NJN | ™
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111
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105
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—
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£
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110
110

| o

1

1

ate address line

J

AGO|AGT|AGZ| AG3 | AG4A| AGH | AGEB| AG/ | AGS

GL: C

GL

280
281

— |||~
o ‘Dﬁﬂ -

1
fi
0
0|0

1]1]o

-

0

.1
0

oj1jof1foft1jofof1
110

300
301
302

ofrft1f1]of1]ofol1]
303 JiJ1]t1ft1jof1fojol1

299

0

n..lt._.ll..l — || Jln
n..l___.._l ||| 1“
1

0

0

[ 1
0

AGOD|AGT|AGZ| AG3| AG4| AGS | AGB| AGT | AGSE

GL

237 [ o[ 1|1

1

241

1
0

259

Table6-4-2 Gate line address setting

cO

un
_
0
G n
L=
M=
m = | = | =[] = = | =] =~
(s T +
m . T . T s T e T . T < - . T
Tp)
M OO0 0O OO0 0
: ololo i .
o)
m o |
E o
m - ol —
m o O Ll K=
U -
m - -— — | ©
_ — AN M|°T VLIOI~NDOIOICD]~IN|IMM=TrT LIOINOIOIDI"TINIMM|T LIOINDODIOIDI"INIMMITI LIOINOD D] O©
G IOV V| OO0 O DO | O ND|OJO0O |00~~~ |~|~|~|~|~]|~ ]|~

| ||| ||| ||| ||| || ONION OOV ON|ON|DNIONIDN NIV NN I IS DN I DN I NN I N N

1jof1f1foft1jofol1
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7. RS Optical specification
Table 7-1 FtFBIFFME Optical specification VDD=VDDA=5V,Ta=25"C
[tem Symbol Min. Typ. | Max. | unit | Remark
| 921 | 40 | 60 D
Viewing angle Horizontal Q99 (degree)
40 60 :
range - o - | [Note 7-1]
11
D = 40 60 :
CR=2 Vertical B °(degree)
12 1 40 | 60 O\,
[Note 7-2]
Contrast ratio CR 18 95 o
[Note 7-3]
Reflectivity ratio R 11 15 5 % [Note 7-3]
Transmissivity ratio 1 ' 0.3 %
Rise : .
Response o | o | [ L0 o ( [Note 7-3]
time Note 7-4
e Fall wd - 90 ms Mofe T4
Panel _ X - 0.31 [Note 7-3]
h e o White \ T N i
romaticity y . 0 39

[Note 7-1] fREHBDFEZE Defintion of Viewing Angle

Normal line Normal line

6 o'clock direction

6 o'clock direction

Figure 7-1 Defintion of Viewing Angle
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(Note 7-2] O FSAMEEDFEZE Defintion of Contrast Ratio
AVNSAREZELTOIIICEET S,

The contrast ratio 1s defined as the following.

Reflection 1ntensity 1n white display

Contrast ratio(CR) =
Reflection 1ntensity 1n black display

[Note 7-3] JcFHMHEDBIEREF Optical characteristics measurement equipment.
AVRSARE, RETE ARIIEREEEORE (XR7-20EZ REOREIXRH7-308E AiEZ AL T,
BEHOIWNIINERIFFREICTAELET .

Figure 7-2 1s for contrast ratio, reflectivity ratio, and panel chromaticity measurement, and

—_—

Figure 7-3 1s for response time measurement. Both are to be conducted 1n a dark or room

equipment to a dark room

AlFEZF Measurement equipment HA|FE 2 Measurement equipment
(CM700d) (LCD-5200 / DMS803)

Normal Iline

8° Normal line

Sencor I

\ Light Source Sencor

. Light Source -
, Integrating {—P

sphere
-30°

LCD panel

/ LCD panel /

Display center Display center

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

Panel chromaticity
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white or black

White Black

MODEL No.

LS018B7DHO2

[Note 7-4] [eEEE(RHTFEDZEIE) Respons time (Change 1n reflection ratio)
ARVEBRELELGHIESTZANL. TOFORXFHNOBREILICTEERELET .

It's difined by the time change of optical receiver output when signal 1s input to display

—»

100%
90%

A

Optical receiver output

(Incremental )

10%

rr Time

Figure /-4 Respons time

8. ImF&IYZET Pin Assignment

8-1) IgF&Y AT Pin Assignment
XK TEDFMIEE14-112RLET,

The outline dimensions are shown 1n Figure 14-1

Display surtace Rear surface

Figure 8-1 Module outline

rd

Symbol

PAGE

SCLK

S]

SCS

LEXTCOMIN

| DISP

VDDA

| VDD

| EXTMODE

VSS

VSSA

37
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8-2) FPC #HrYEhITH1E FPC Bend Specification
Table 8-1 #ZEIORD2 Recommended Connector

Product manutacturer Series Part number Contact
Panasonic Y5B AYF531035 | L F#R Bottom and Upper
SMK | FP12 | CFP-4510-0150F | F#E s Upper side

SMK FP12 CFP-4610-0150F | TR Bottom side

HRS FH34SR.J FH34SRJ-10-0.5SH TS Bottom anfl-Up?er

FPCZHTVHEITAIRIE. FH(NTHRTABEMZERZHQOTRELIZRLLTHIFTTSELY,

FPCIZASRICHEMULZLMERBLBLET , £ FPCENRILDESTIZIEZRAN RAES X AVVEBELVEBLET,
When bending FPC, bend where specified in Condition (1) and the bend R should be more than R specified

in Condition (2). FPC is not to contact glass edge, and there should be no stress to connective area
between panel and FPC.

X (1) FPCHEMERHIFSELEL: HASATYIHME 0.8 mm - 6.0 mm
ZH(2) m/IBRIFR: AT R0O45 mm

Condition (1) FPC bend recommended area: 0.8 mm — 6.0 mm from glass edge.
Condition (2) Minimum bend R: Inner diameter R0.45

Figure 8-2 FPC Bend Specification

[Note 8-1-1] RIFGHAIRBI~NFYBIFZELNTTELY,

Do not bend to the front polarizer film side.

[Note 8-1-2] HrYBEITFARBIIIEETELTTELY,
Bend frequency: 3 times or less (Repeat bend condition: 180°~ 0°)

[Note 8-1-3] FPCZH > TLCDEVA—I/ILEAL TITI-Y, FPCIZEIBIZ HZMA-YLGELTIZELY,
Do not hang LCD module by FPC or apply force to FPC.

9. FTmafi Display Qualities
BERTARATVAEDA—ILRTRGAICETAEEL, HEREREFITE DL

Please refer to the Incoming Inspection Standard.
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10. 5 117 [B] &4 External capacitors

_| 1 SCLK
2 Sl
4 EXTCOMIN
5 DISP
6 VDDA
-y . — -
C1 Co C3 S EXTMODE
O VSS
10 VSSA

Figure 10-1 External capacitor recommendation capacity value

<RI TUOYBEE{E Recommended capacity value >

Cl: DISP-VSS ‘rank B 560pF Ceramie capacitor
DISPOD#HRFZAERDI T Y BFE(X560pFELFET AY, DISPILS LAY F; ] O Hll BRI
B ZTFUMRICEA BBV ET .
The recommended minimum capacitance value on DISP 1s 560pF,

However, 1t should be adjusted to ensure that the DISP rise time limit 1s not exceeded.
C2: VDDA-VSSA ‘rank B 1.0uF Ceramic capacitor

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

X ERREIREVERBIZONTIXHRERGITY .
CEADRIERMA AT LERSEZFHEIAL V- ETERETLTIZELY,
(AT OV BETREBEIVLKRELELDZEAT S5F (L AHE)
¢ Above circuit and parts are only recommendation.
For actual use, please evaluate their conformity with yvour system and design.

(Capacitor value can be larger than value indicated above.)
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1. EDRIAZAE Marking

11-1)14292xyrHBI Displayed by printing. (Ink-jet print)
E1-1CER{IEZRLET

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

Dispaly contents

Line 1 _,. YMDDP
Line2 — ! 01234A

Printing Area

T 7

Figure. 11-1 Lot number printing position

Table 11-1  ENFAZFEFM Marking line definition

. Line | Marking | Description

1| ympDP Y SLEF M (ABEXRE)01,--89)

Single-digit year (Last digit of the year) (0,1.- - 8,9)
M | ®iEA1#0.2-—-9XY.2)

Single-digit Months (1,2,--.9.X,Y,Z)

DD 1= B 2#7(01,—-,31)

Digit of the day (01,--,31)

P FiETHI—F

Code of manufacture

9 01234 A 01234 | 22')7 )LNo(54T)
Consecutive number (Traceabillity number)
A HETa—F

Product revision
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12. B2 HE Packaging form
12-1) h—rRESEHE Carton storage condition
1) A—brEAHLITERE . 8 (max)
Piling number of cartons.
2) 1 H—hFULFR{E L - 960 pcs
Pakage quantity in one carton
3) h—broHYAX - 578 mm x 382 mm x 255 mm
Carton size (Typ.)
4) |EtE= - 7.9 kg (One carton filled with 960 modules)

Total mass

5 H—brAREIRE Carton store environment

~mfE Temperature

0~40°C

kB Humadaty
60%RHLLTF
ERESEETICEOWTLEEDLILNE
60%RH or lower (at 40C)
There should be no condensation at low temperature and high humidity.

SR Atmosphere
B, 7N FEFHBRRVERMZE LJIIRBSELFFNANRHENG NS
No harmftul gas, such as acid or alkali, which causes severe corrosion on electronic parts

and wiring, are to be detected.

FHE Opening the package
HERICKIFBEFDOTFTE  A—/LOBIEZMHH LT 5B T,
S0%RHLLEISHRIZ R, R B 7 —AFOHIEXRETEL THE T,
In order to prevent eleetrostatic 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.

B5TB Yt Direct sunlight
KEHICE OB ZHCT=OIC BETORENN\—ENTTERERLET,

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

 RKR[EH Atmospheric condition
BEMEODARPCERMEDLDE—BITRETHREITEFEZELY,

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

$EE&FhIE Prevention of dew
faeka h<T=8 . BEERKICENT KRERPRAFZUFD LITHh—FZEWNTTSEL,
N YMES D OB EGBRRAZT I8, ELGRELTIZELY,
BEERNIRRRAL. EMoELTRE TSV, BEICEBRIBOFREZTHERELET,
ARMEEEIICEEELTTEL,
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 1n 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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HRE) Vibration
BIZIRBLTWAESTIZIZRELELTIEE0Y,

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

RFHEIE Storage Period
FRFHTT.mARINAEE

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

12-2) HEBKER Packaging form figure
WA EZRI2-11TRLET .
T a— )UANEERFF TR A VOERERETLTLVET .
The packing condition 1s shown 1in Figure. 12-1
The packaging 1s designed such that the module does not break during transit.

O

| D AUNS
2lectronic Components

. ou -

q/—.} ENAE
” H HHE 1 Lo IND, 17) PO1 Y, KX, =X

~ A l, gy f’Iﬁ' _:DD @®

FRAG "_E , 1 Quent ity (Q) PCS
mmxw || (WANTTY

0)
0

Ly=TEmRA>“NTY, y )

Figure. 12-1 Packaging Form
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13. (R ER S Reliability Test Conditions

13-1) {EFEMERBRIAB Reliability Test Items
Table13-1 RehabihityTest Items

No. Test Item Condition Remark
= m R 1T (GEENE)
1 | High temperature storage test Ta=80C 240h
| (Non operating test)
{ERRF GEENE)
9 | Low temperature storage test Ta=-30C 240h

| (Non operating test)

=N = =
=) /) 4

Tp=40C/95%RH 240h

High t at d high
3 180 temperature and aig (¥a@& = 1t No condensation )

humidity operating test

Eﬁﬁyjﬁ L e i
A | . Tp=T70C 240h
| High temperature operating test )
N =
5 bl | Tp=-20C 240h
| Low temperature operating test
R GEBNE)
6 | Thermal Shock test Ta=-30C (1h)~+80 C (1h) /5 cycle
| (Non operating test)
FRE T +200V . 200pF(0Q): Machine Model
| Electro static discharge test LZifm—+: 1B each terminai: 1 time

[Note] Ta= BB/RE Ambient temperature
Tp = /\22)L:mE Panel surface temperature

a7 fifi 2L €
BREREIZBLWT., ETmBEEFHOLEEFHLZEELLIEIENE LS
Result Evaluation Criteria

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

(OREBFIREE . RE=15~35°C, i2E=45~75%. [§i X /£=86~ 106kPa
normal operation state: Temperature:15~35C Humidity:45~75%,
Atmospheric pressure:86~ 106kpa
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