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(FUABRZOESMYBVERUVFREOEERAICHI->TOEE)
[NOTICE]

KEAEDER Precautions>
a) AEBFREIEULOZEECHHDOINBFTLEENTOETOT, MYRWIZIE+HRICTFETECEHKIC, RitHk
EDOANBTHAICEMTHELGVELS. BSEAVBLETFFET £ 8 _%k*]‘L,’CZF‘I:l:*%iE,..\EFﬁ’CIa#J?T?UZ
W&, BREVLBLEIFET,
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) ALEFREIZHE SN TLDIGAMIE, SR BEE KRB ABZRATE-HODLEDTHY . KMLikE
[CEOTIRABHE. TOMEF ORI I HREFIEEBEDFHEZITILDTIEHYFEE A,
T BHEREFERALCEICKY  FEBETEMBEZFICHDDIBENRELGS . BARKOBE.
BRITEENMDDDILED LN DFELTE—UIZOERZAVFER A,
The application circuit examples in this publication are provided to explain the representative applications of
SHARP's devices and are not intended to guarantee any circuit design or permit any industrial property right or
other rights to be executed. SHARP takes no responsibility for any problems related to any industrial property
right or a third party resulting from the use of SHARP's devices, except for those resulting directly from

device manufacturing processes.

c) AEBZREBIIRBINIAHROERFHOCFEALOIEFTEEFLTENR L THERAINAZLEFICERT HEEIC
BLTHHIEI—UIZDEEZEVFERE A,
SHARP assumes no responsibility for any damage resulting from the use of the device which does not comply

with the instructions and the precautions specified in this publication.

d) BUHETHFAOLLIIEEEREDOOD, HHRIE. it MH. B, TOMRORBITOVTEMLELTER
TRGENHYET . ARBOFERANIEHOLERELEM IRV EEETTIOBBOBLET,
SHARP reserves the right to make changes in the specifications, characteristics, data, materials, structures and
other contents described herein at any time without notice in order to improve design or reliability. Contact SHARP
in order to obtain the latest publication before using any SHARP's device. Manufacturing locations are also subject

to change without notice.

e) B IFBEULFERICL>TELLEBEICODLWTHE—UDERZAVFEEA,
AEBETERDIIG— ML EFRBIFERASNS-OIZERISNTOET,
Observe the following points when in using any device in this publication. SHARP takes no responsibility for
damage caused by improper use of the devices.

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

=Y FI)LaEa1—4— Personal computers

‘BB Office automation

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

-AVHEZS Audio visual and multimedia equipment
REREILE&A Consumer electronics
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f)

g)

h)

k)

k)

AEGBZELUTOLILGHBIFERATIEEE. BULGHRAR LU RS GRILZEREL., EHEE-RE2MEEEHK
[CTHERT HLIICEREVELET,
The appropriate design measures should be taken to ensure reliability and safety when SHARP's devices are used

for equipment such as:

EEHBCPREEE (RITHK. EH. BBIELGL)

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

-EEH Traffic signals

1 R DR RN B A Gas leakage sensor breakers
To5—LEE Alarm equipment
RIEREHRLLE Various safety devices etc.

AHBEILUTOIILGBOHTEIMEESE - TE2MNMVELSNIARADERZERLTEYVERADT, K&
RECNLDRARICIIFERIZESENTTSELY,
SHARP's devices shall not be used for equipment that requires extremely high level of reliability, such as:

"BERUFHEE#ES Military and space applications

| [RF O FI R Nuclear power control equipment
oD h S EREMRS Medical equipment for life support
-MZEF RS Aerospace equipment

-BRIREEHS Trunk line communication equipment

AEGITOECTALGRAHYEL =G, BRNBEHREBOETTIERIREETTSOSEOBLET .

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

AEGREEANHERTIARLUNTIHEASNDGE L, BANCEHRFEROFTITERIATET LOBFL
BLET,
Contact a SHARP representative, in advance, when intending to use SHARP’s devices for any “specific”

applications other than those recommended by SHARP.

AEZRSICRENELEGERFX NADITEEICEYAERTHEDELET,
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.

FUUEBRENEOFERIIHYFEE A,

The ozone-depleting substances are not used.

AHFLRoHS 11/65/EUIZE TN THEYET . RoOHSIRIE DM M PIER/NF TV DERMLGEREHYFEE 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.

©Copyright 2019 SHARP All rights reserved




SHARP SPEC No. MODEL No. PAGE

LD-27503E LS013B7DHO05 3

(IRYELVEEEIR)

[Precautions for handling]

(1) EDa—ILORYFZWNITESRYERDDLGNIREICTITO>TTEL,

Treat LCD module in dustless surroundings.

(2) FPCEA DRI ZIHEIRT BB T ED2—ILIZA AT HEROEFTEOFFICLTALITO>TTRELY,
Be sure to turn off the power supply when remove the plugged FPC.

(3) FPCOIRFHELEFICIEED 2 —ILAID BB EROFPCIZEELAN AD IO SN KSITEFELTTEL,
IREOEMTREGDHAREEAHYET,
Be careful not to give any physical stress onto the circuit of LCD module when you plug a FPC.

Physical stress will cause a break or worse connection.

@) NFULREORFRARIIEOEZHVDT, BOHLDPHAGHLD TELFYLBNISEYENIZE+2FEELT
T

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

(5) LCD/SARILIEASADREENTNST2H . BT PERTENRTLESIGENHYVET,
BIZERWDIZIEEFELTTEL,
Since the LCD panel is made of glass, it may break or crack if dropped or bumped on hard surface.

Always handle with care.

(6) BEZEHCT=OH. LCONRARIIL DTy EAZIFFRBLTZEN LLEINTLFESTH. RF TIHANLGLTTEL,
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 KFEENRIFEAFETIEEBVOIIORRIGEYET DT, ICICHERHLIVIEZROMNAETHERST
TalY,
Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft

cloth immediately.

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

panel and its electrical circuits.

(9) KIGAPLEIMEADEF SERYM I THRIZORIICHERATILY,

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

(10) LCOAEIELT-1BE . BBRMNRBNAOAREENHYET . BEAIROTOOB [THEMLIIGE . HESFZFEOHNIC
KTHELRLTIZELY,
Liquid crystal contained in the panel may leak if the LCD is broken. If LC material should accidently come in contact

with the mouth or eyes rinse with water as soon as possible, following the instructions of the appropriate MSDS.
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D) RAERLEDOTIE, BERARI BN ZAA LT T HUFEON2TO—TRERILLTTILY,
NRRILKRANBENIGZEIE RIERHIVEROSAWHFETHER>TTELY,
FENNEDIBEIXPAMYTAE LT ILI— ) EE-TEREFBEHERERM>TTILY,

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

IR FEDFREITOMRIE. RIERHINE RSN ATAETIMOTTEL,

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) FHARANDL—ILOREFERIDEYFFIELS REFEEDBNNHYET,

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

(EREtRDEES=R)

[Precautions for Set-design]

(1) BEDODFERRELGYFET DT, RLTED2—ILERBELEVTTELY,

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

(2) NFIVEITHEENTT — R4 N\F IRV RREBUNMNCERESN TS EIEBE) £V EIZEST L ER
[CEMELIGWOATREEN HYET DT LCDED a—LEREH T IR T —rSANEERL T HREANDBETT,
FLCDARILBIEICKGAZEDROEDNBIHINSE/ARILFED BEICDENY | RRBLEISETTHEL
HYFET, LCONARILAIEZESL T DL IRETHBELEZELY,

Do not expose the side of LCD panel and gate driver, etc. on the panel (circuit area outside panel display area) to
light as it may not operate properly. Design that shields the side of LCD panel and gate driver, etc. from light is

required when mounting the LCD module.

() AZAEITIRE L LD AL MO SEORLCD/ AR L X IFIE+HDEREBLTTILY,
FrERVEDEEICEVT ALNFEDIXRL ZADMHSEVMRELE L TTSLY,
Support for the LCD panel should be carefully designed to avoid the outside of stress specification on glass

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

warp or twist.

(4) FPCONIREIZE AV F)—F D HEHZEAHYET DT, BEMMEBEMLEVESITIE TS,

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

5) EVA—ILEBAICEHR—EDOENDRINSERTLT . RRTFRLGEDRALLBYFET OTE A—IILEEE
EBT D& EITIILENTTELY,
It causes an irregular display and the defective indication, etc., when always put constant pressure on the back of

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

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

optical performance.

©Copyright 2019 SHARP All rights reserved
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() KEFEITRESN TO S RRER T BT FoTIESN, ThEBATHEALGS. M RO BHE - KiE
ORFEDL LB HYET  BERECANESEE. ERBEDN\FVFELERDO L EXARKERE
HALEWNESITERELTTELY,

Be sure to follow the absolute maximum rating in the specification.
The design should consider the surrounding temperature, the fluctuating input signal, and tolerance of the electronic
parts. Exceeding values is possible to cause worse characteristic such as burn and/or broken of the parts on LCD

module.

(8) HEEEFHEERNICTHEALTTEL,
COHEFAZBA-HE . ENERXERATHOTHEEFRIESNFEE A,
Be sure to use LCD module within the recommended Electrical Characteristics and Timing Characteristics of
Input signals conditions. Operating module out of the recommended range is not guaranteed even if it is in the

absolute maximum rating.

9) EDPaA—IABREAZDOANEBSONM, LIFICOVNTIE, AMEFEOER-EFEEDL— VXIS
FE-TTELY,
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on-off input

signal after power on of LCD module.

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

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

1) EDa2—I)LORYKRWLRUTHEAAACELTRIEEFEZIEETEA AP TORARELLIC. ChoDHRE
FRETLHRE., BH. BHEH. HEZOMHOFERAIBROERDORRIZGEEIENHYET DT, COKI%
RETCIEERLAVLTTIL,

When handling LCD modules and assembling them into the cabinet, please avoid long-term storage in the
environment of oxidization or deoxidization gas. The use of materials such as reagent, solvent, adhesive,
resin, etc. which generate these gasses, may cause corrosion and discoloration of the modules.

Do not use the LCD module under such environment.

(12) %’)1-)1«%@I'FBJ'J'JJ:&L,’CH':E;Z%Z*—FEEE'D’CBUE?"O)’C\ FRETIR—IERINLTITHEATESLY,
Fr-—ERNLI-RE —MEBEREYM LGN TS,
RESIR F’éﬁUEEUHHTEﬁFﬂ%ﬁT%& FARKELEZEL. RITRELELDHAIREMENHYET,
Protection film is attached to the module surface to prevent it from being scratched. Peel the film off slowly,
just before the use, with strict attention to electrostatic charges. Blow off 'dust' on the polarizer by using an ionized
nitrogen. After peeling the protection film off, please do not reattach to the front polarizer. If you reattach and store

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

(13) LCD/SRILIE, BMBIRA ML R ICKYRRICHENHAIELHYET . Al HIAYIMLELGE DAL RN
MHSEWNRICTFELISHRELTTSL,
Panel is susceptible to mechanical stress and such stress may affect the display.

Place the LCD panel on flat surface to avoid stress caused by twist, bend, etc.
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(14) XZREETRUORTFARZMLE, BOQEMBIERSNSTRTIEE- )3 EEFIDLCD/ AR ILA
ZBHIEDT=8 ., BRNARIDEE - HETO R THWONDSHH OB BREEREZEL T,
To prevent reduction in optical quality and abnormal display, avoid exposure and contamination of the LCD panel
from epoxy resin (mine system curing agent) that comes out from the material and the packaging material used
for the set side, the silicon adhesive (dealcoholization system and oxime system), and the tray blowing agents
(azo-compound), etc. Please confirm LCD panel compatibility with materials employed in your manufacturing and

shipping processes.

(15) EVa—ILIZBAAGRE RN ELCLHNESIIC, M EERL-HMREE - REEHEBELLET,

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

(16) AB ML, BiK-FIEAKRTEHYEEA,

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

(17) AERITEESREREFEALTOETOT, /NARILOBIRVEFIZH T 55 ERQOOVUD)ICIEEED L, TiE
DRBZHEEEE 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.

® {EZZE/Operators
EEBNBICDITEKRAR. BY. FRENMBEM (FAOV . RUIFLY TLEZEDOHEZEY) DIHFE. AMK
[CHERNTETIBNLHYFEIOT. HEIN KRR (BERBLEMIS)ZFRALTTIL,

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

® /i -E%{H/Equipment and containers
EEORBEOME. MEZHOFEM . HEZ(BIRLBEHK. 2OAT7 REH. FHIT. IV E%E
BRE)IHEIDVRELETIBRNALHYETOT, HEI R (FHFEIHIEM 100MQ ZIToTTELY,
Process equipment such as conveyer, soldering iron, working bench and containers may possibly generate
electrostatic charge up and discharge. Equipment must be grounded through 100Mohms resistance.

Use ion blower.

® [K/Floor
RITANRDSEM - REIORELE-HERERET S L TRELGRENEHLFET . KMBERY (B0 F4.
TJLF)DGE. LIZOAAEOEBOHESNRRETICHEET EBNIHYET O THERR K
(BAESAEH  100MQ F1T>TTELY,
Floor plays an important role in leaking static electricity generated in human body or equipment.
If the floor is made of insulated material (such as polymer or rubber material), such static electricity may
charge. Proper measure should be taken to avoid static electricity charge (electrostatic earth: 100Mohms).
There is a possibility that the static electricity is charged to them without leakage in case of insulating floor,
so the electrostatic earth: 100Mohms should be made.
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® ZE/Humidity
BEXBOERER. HESKEVAROREEMICERLTEYFERLICKEGELYEFLET,
EEMANREIZEHEYMARERDHESHEMERZIERUEELZRET 54, IEEZI00LEIZEFRD
FRICLTTFEWN FITTIR—2RIBETREOCADFANAETHAIEEL EELMLLEIZRE, BEDRE
JA7—%#ERATSL
Humidity in work area relates to surface resistance of the persons or objects that generate electrostatics,
and it can be manipulated to prevent electrostatic charge. Humidity of 40% or lower increases electrostatic
earth resistance and promotes electrostatic charging. Therefore, the humidity in the work area should be
kept above 40%. Specifically for film peeling process or processes that require human hands, humidity should

be kept above 50% and use electricity removal blower.

® ¥/ Transportation
B RE LT DITA (EEORE ICKYBRFORBRAFO—ILEOREMBNTFELLY . F-AKE
IR EL - ERE LY FEREEFECI BN HYET O THREMHEZICLHESIIEREZITST
TELY,
Containers and styroform used in transporation and storage may charge electrostatic (from friction and
peeling) or electrostatic charge from human body, etc. may cause containers and styroform to have induced

charge. Proper electrostatic measure should be taken for containers and storage material.

(ENERF DTEFR)

[Precautions for operating LCD module]

(1) K)o DSHERIFHERAIZEN LCD/AR L DARIIEBRICHEE SR DIERNANKLELET,
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) HERIEFHERERNICTHERLTTEL,
COHFEZTEA-IHE . A RKERNTHOTLEMEFRIESNFEE A,
Be sure to use LCD module within the recommended operating conditions. Operating module out of the

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

(3) LCD/ARILIFIERZE DR EN TEESELNLT TSV, BEDRRELEYET,

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

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

proper picture quality.

(5) BRLEERRFE. 26FEUN (BR. BB EL. T U LEDIFE ) IL v aliEE AN TERGHFRSLUVERIC
BeEL TIZELY,
A still image should be displayed less than two days, if it is necessary to display still image longer than two hour,

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

(6) LCDEDA—ILABHBERNANIEE. RTAATRVSIRETET . RRICRENEFET . ZOEEET 20
BEZAAHAZITOTTILY,
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 2019 SHARP All rights reserved



SHARP

SPEC No.
LD-27503E

MODEL  No.
LS013B7DHO05

PAGE

TLHYFEEA,

source of light).

BRRRVRIITHREILTTSLY,

TaLY,

after power on of LCD module.

high-humidity

(8) AEKBICHESN TLVSRMRRER L, BT FoTEEN, ChEBATEALIES
PEEOEZIEDOBNLHYET  AEEE LA NESLEE.

(10) MESE T CORBEFERAINGBEIX. BEARSBEICGYET,

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

= I ]

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

(1) BRTVLEHDDHIRTORR, SMHIRICEYRBLANLLNENEDLLIELHYETH., TNIFTHETLRRSA

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

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

B D E45 - Bl R
PERDNFTVXFLERED L, A ZARERE

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—IABREAZRDOADESONM, UIEIZOVTEH, AHENDER-ESEED—7 U RIZHST

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

[Precautions for Storagel]

(1) BERHRE. EFBELCRONVENETICHELGZODTTEL, BULISATICRELTTSLY,
After opening the package, do not leave the LCD panel in direct sun or under strong ultraviolet ray.

Store in the dark place.

(2) ERRFREUTTRERMHNREL . ERREFREULTIFAMEDRKLLY ., TOKREIZRSEL
BRGENHYET , TESLTERMATOREFEZSBVLET . FLREEDOBVEHRICRELET &, RAR
BEVUVAYR TSIV LT A= % ZITES , TEAETERTATORGFEESELLET .

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

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

3) ;RE AL Keeping Method

a. B ELICITHTHELNTTELY, b. FLAIZHID THERTIZERE TSN
a. Don't keeping under the direct sunlight. b. Keeping in the tray under the dark place.
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(fthD;FEEIF)
[Other Notice]

(1) EHEEREERANTOIERR. KAV LIARFTDOTI TEBLEY .

Operation outside specified environmental conditions cannot be guaranteed.

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

near LCD module as much as possible.

@) NRILREIZIFREAERDNEVRFFONATOETA. AEDORBTEMRITHLTHIELET DT,
ESBAPCRNVEMEOBETRERKELGUVDESCLTZEY,
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) BEORALLGYET DT, RLTEDA—ILEFELLEVTTSLY,
Disassembling the LCD module will cause permanent damage to the module.

Do not disassemble the module.

(6) LCD/ARILOEHIELI-IEE . FORREODHFICANGNTZEN, REDF B KIRFIZHWIGEIE,
EbLIZABRTHLVEELTIZELY,
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) AMBIL. EHMEICHITERETOEEETIEICHRLTODSEFEZOY  HE/N\O,
1-1-1k)yonx4ay OigkRFR)EZ—UIERALTOER A £, SATEYEE A,
ODS (specific chlorofuorocarbon, specific halon, 1-1-1 trichloroethane, carbon tetrachloride) are not used or

contained in material or all production processes of this product.

(M) ED2—ILOREEIZOVTIE, A BRKICKVRHEZ T HEENHYFET,
ENETNDOBRBFRHIMH->TEELTTSL,

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

about it.

(8) ZDMh, BEEBFIMICHT HIEEFEITETFLTIZSN,

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

LCDED 12— LEWET HERIFLUTOEITTELTTSEL,
Follow the regulations when LCD module is scrapped.

The government you stay may have some regulationsabout it.

LCD/S#JL . ATABELTREELTESY,
ALCDEV21—I/ILDEEEEMEILIHYEE A,

(Aims test: negative) material is used.

[Discarding liquid crystal modules]

LCD/ARILICIK. BIR-BEEMEFEFATEYEEA.
LCD/ARILIZEFENDHRBEMFHE . Z<HE ($9100mg) T, /IR IILHEINTELR
NHETDEITEL T2MHF I E (LD50) =2000mg/ke.
ZEBE M (Aims test) :FETE (Negative) DM EZBATHEALTEYET,

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

The liquid crystal panel contains no dangerous or harmful substances.

(approximately 100mg) and therefore it will not leak even if the panel should break.

This liquid crystal panel contains only an extremely small amount of liquid crystal

Its median lethal dose (LD50) is greater than 2,000 mg/kg and a mutagenetic
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1. @F#iE Applicable Memory liquid crystal display
CGUaAVEENNS U ORAZERAW B AR D AT RETAATLATT,
ARRIER14-1IRLTOET
This TFT-LCD module is a reflective active-matrix with slightly transmissive
memory liquid crystal display module with CG silicone thin film transistor.
Module outline is indicated in Figure 14-1
2. BIE Overview
- WMBESARE/HONARIL
- BEY /X126  fR{EE144 x 168E R
- VYT T —REBICLHRAHIE
- EEDSAUEEHARE
© INRILABIZT—EEBAD1E VR AE) —ZRE
© B/ VOBRMERWER - BE - OV IMIED A —ILTEE
- BIEHEEATFT/ARIL
- RIFEARITAGH R
- FPCIZ& B H%#%
- Reflective active-matrix with slightly transmissive panel of white and black.
1.26” screen has 144 x 168 resolusion. (24192 pixels stripe array)
+ Display control by serial data signal communication.
- Arbitrary line data renewable.
1bit internal memory for data storage within the panel.
+ Thin, light-weight and compact module with monolithic technology.
+ Super low power consumption TFT panel.
- Front polarizer surface is Antiglare.
- With FPC (Applicable connector : Ref to recommended connector on Table 8-2-1) AD AE
3. BEMAIESE Mechanical Specification
Table 3-1 ##AI4E4HFK Module mechanical specification A D
Ttem Specification unit
EEY (X Screen size 1.26” inch
AMRRLUT  Active Area 20.88(H) x 24.36(V) mm
Fo b ERL Dot configuration 144(H) x 168(V) Dot
FybEYF Dot pitch 0.145(H) x 0.145(V) mm
B REC S Pixel Array Square
RRE—F Display mode Normally White
RN PE3 Outline Dimension | 24 68(W) x 30.00(H) x 0.745(D) mm
BE Mass 1.1(MAX) g
FREEE Surface Hardness '
= at least 3H (initial) Pencil
hardness
RENIE Surface treatment | AG(Anti Glare)

[Note] E¥HEZSMIEZTEONEFR14-12S5H

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

Table4-1 ifFE¥# Pin description
Terminal| Symbol 170 Configurations Function Remark
AvHiEE
1 SCLK INPUT NoPull 7 J71 = .
Serial clock signal
2 =__ =
2 ST INPUT NoPull ZITNTEANES
Serial data input signal
FyTEvLIMES
3 SCS INPUT NoPull
o Chip select signal ( Active of Hi)
SV ERCOMIR Br{E 5 (REMZIK)
4 EXTCOMIN| INPUT NoPull External COM inversion signal input [Note 4-2]

( Square wave)

%< ON/OFF{E&

5 DISP INPUT NoPull Note 4-1
o Display ON/OFF signal (Note 4-1]
7oy &R
6 VDDA POWER -
Power supply (Analog)
TURIER
7 VDD POWER - ..
Power supply (Digital)
COMI#ENER D i+
EXTMODE | INPUT NoPull Note 4-2
8 0 v o Control mode of COM inversion is select terminal [Note 4-2]
9 VSS GND — GND (Digital)
10 VSSA GND — GND (Analog)

¥ NoPull : FILTYT, TILEHUELLTEHIEL

Neither Pulled up nor Pulled down.

[Note 4-1] HBRTRTRDHDON/OFFZEITNVET , COB, AEVADT—RILREFINFET,

“H"DEFAE)HT —ZDRITEITL. ‘Lo DEFAERIVAT —RZRBELFFELERBRRELGYET,
The display ON/OFF signal is only for display.

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

When it’s “Hi”, data in the memory will display, when it’s “Lo”, white color will diaplay and
data in the memory will be saved.

[Note 4-2] $}ERKLYEXTCOMINIESZE A NT BHIH5E . EXTMODEZ “Hi”[TLTTELY,

EXTMODE="Hi” M, EXTCOMINAE#NIZ%YET , (EXTMODEZVDD~EHE)
EXTMODE="“Lo”" DB, YUTILATDIZTNE#IZHEYFET, (EXTMODEZVSSEHEHT)

When EXTMODE is “Hi”, EXTCOMIN signal is enable.

When EXTMODE is “Lo” ,serial input flag is enable.

“Hi”mode ; connect the EXTMODE to VDD,

“Lo” mode ; connect the EXTMODE and EXTCOMIN to VSS.
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4-1) AHEBIKE Input Signal States AC
Table4d-2 ANEFIKEE Input Signal States
T—HEH
Pi EEBIEF REINAIKEE B &
| Symbol 0 | Voltage (Update & Hold 7 ;
No Boot Standby note
mode)
Lo EXTMODE=Hi
1 SCLK Input 0/3V Lo Hi/ Lo
Hi/Lo EXTMODE=Lo X1
Lo EXTMODE=Hi
2 SI Input 0/3V Lo Hi/ Lo
Hi/Lo EXTMODE=Lo X1
Lo EXTMODE=Hi
3 SCs Input 0/3V Lo Hi
Hi/ Lo EXTMODE=Lo 1
Hi/Lo Hi/Lo EXTMODE=Hi X2
5 EXTCOMIN Input 0/3V Lo
Lo Lo EXTMODE=Lo
6 DISP Input 0/3V Lo Hi/(Lo) Hi/(Lo) %3
8 EXTMODE Input 0/3V Hi/ Lo = - X4

X1

X2

X3

3)

4)

5)

XHFEEHE  Common condition
1)
2)

BEEEEIER DtyplEDERE
#CEIFF Booting

Each Voltage values show typical voltage.
BREARRUVEREAR. E5 AN
: When just input Power supplay Between PowerON and Input Signal.
JT—4%E# Data Update & Hold mode
D RIRT—HDEEMZZER ITRUVERITEH)
: Updates data in pixcel memory. (1Line and Multiple Lines update )

RABUINAIREE  Standby 1 T—AEHEL TR MR
: Maintains memory internal data and maintain current display
T—RERELRBWMGEIX, YUTILES(SCS / SI/ SCLK)IX"Lo" & %,

T—AREEELLENES(Z, SCSIHFZE"HI“KRREIZLALTTEL,
Keep “Lo” Serial Signal (SCS /SI/SCLK ) without communicating..
Not to make a SCS terminal “Hi” when it does not communicate.

VCOMH|HIZ L7 ILBIEIZTITO . AYMGESDEENABETT,

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

FRL TS HARE &, EEFA 71 (Clock pulse) MAETY,
Input (Clock pulse) is always needed during displaying.

RREILHEEET S,
When displaying it, it's drived “Hi” fixing.

B B&EIIZVDD/GND(VSS)D EE LML COFERAEHELE T, B RBARDERITELT S,
Recommend to connect VDD or GND(VSS)
Not change after starting power supply and during ON.
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4-2) HEEK Recommended Circuit
Mi=1 Mi1=0 Mil=1 M1=0
Logic Signal
Lo
EXTCOMIN L 3
DISPLAY
EXTMODE v @
VDD
VDDA
VSS(GND) ® ®

VSSA(GND) —e T
77 7

< EXTMODE=“Lo™>

COM Signal Serial Flag Input

Logic Signal ~ \

EXTCOMIN

EXTMODE —=

VDD

VDDA

VSS(GND) T

=

VSSA(GND)
Rav

< EXTMODE="Hi" >

DISPLAY

External COM Signal Input

Figure 4-2-1 Recommended circuit A E
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5. #xEZKEHR Absolute Maximum Rating
Table5-1 #EXERKER Absolute Maximum Rating ( GND=0V )
Item Symbol MIN. MAX. Unit Remark
EREXE Analog VDDA -0.3 +3.6 A%
Power supply
voltage Logic VDD -0.3 +3.6 A% [Note 5-1]
ANESREH) VHI VDD v [Note 5-2]
Input signal voltage(Hi)
e ARA(E
)\73.1 =%t (Lo) VLI 03 v
Input signal voltage(Lo)
8 [F -
RERE Tstg .30 80 C [Note 5-3]
Strage Temperature [Note 5-4]
FERE (\RIILERERE)
. o [Note 5-4]
Operation Temperature Topr -20 70 C
[Note 5-5]

(at panel surface)

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

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

[Note 5-3] ELa—/LDWHA AL AL TEAREREBRILGVEIITLTTELY,
Do not exceed this temperature in any parts of module.

[Note 5-4] jZEIF95% GREA0E) FTELTTEL, FEHERICIFTTELTTILY,
BREEKEEICCLUTIZL. #EESELLTTFEL,
KELEEBA. ERMN)—IOXRELAEHREBRLEVGELAHYET,

wet bulb temperature is 39°C or lower. No condensation is allowed.

Ta=+25°CICTHIEZITLVET .

Operating temperature is the temperature that guarantees only for the operation.

Humidity 95%RH Max.(Ta = 40°C) Attention should be paid to static electricity Maximum

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

[Note 5-5] BIMERELBIMEDNAHERIT HDRETHY., AVFSRAM ISERE - TDOMORTAMICEALTIE

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

6-1) TFTH& &/ \RJLERBIER TFT LCD panel drive

Table6-1 #E4ZERENZEY Recommended operating Condition  AC
VSS(GND)=0V, Ta=+25C

Ttem Symbol Min. Typ. Max. Unit Remark

BRET Analog VDDA +2.7 +3.0 +3.3 \% [Note 6-1-3]
Power supply

Note 6-1-1

Voltage Logic VDD +2.7 +3.0 +3.3 \ [Note 6-1-1}

[Note 6-1-3]

AHESEF Hi VIH VDD - 0.1 VDD VDD v N .

Input signal voltage | Lo VIL VSS vSS | vss+0.1 | V ote 6-1

[Note 6-1-1] EXTMODE=“Hi"|Z& A,
Applies to EXTMODE=“Hi"

[Note 6-1-2] SCLK,SI,SCS,DISP,EXTCOMINIZ#F,
Applies to SCLK, SI, SCS, DISP, EXTCOMIN.

[Note 6-1-3] VDD=VDDA AC
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6-2) /iR —4 > X Power supply sequence
EXTMODE y
(Hi or Lo) / AN Ss
: )same time
/L {
VDD,VDDA v ) )S
| T2
| .
| 20k S TI———— X3
SCs H—|— L L &N
X2 | [
SCLK UL T SO 1
[ | / \
SI {ox20 Y o0 ) I )\ (S f \ RS
L J P, J '
.~ [ 3 | !
:' | 30usSTA [ , ” L !
DISP | HI | | D) ! |
i %1 x| i ! i
| 30ussST3 ksl 30ussT4 | ' !
EXTCOMIN I I |-| ! ' i
(EXTMODE=Hi) \ | ) | SS | RS
Mo ___ bommmgmmm e e - \ !
CO:. \ !
( E?(Txllgdo DN}]«:1=I\LI0 ) : / GND \‘QS’,’
{
O ti 1 5
pgtiemg OFF Power-on Sequence & (Nogn%ﬁ()«p;era ion) \S
4 N [~
DISP DISP
EXTCOMIN N ! I EXTCOMIN M M
, |
| 30us min I 30us (T4) min
scs o I N |
scs —
%1: EXTCOMINADISP=LoTA SN B84, %1: DISPEEXTCOMINA'REIRFIZIIE EMBIHE, (HLE)
The case that EXTCOMIN is input DISP=Lo. )L The case that DISP and EXTCOMIN start at the same time
Figure 6-2-1 Power supply sequence AE
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X1 TALT3IEH THA] (JEL. DISP="Lo” MMIZEXTCOMINZ AL TEHTCOMMDIB M RERIFRREFE A, )
F71-. DISPEEXTCOMINZ RIBFIZILE EIFf-15E& . SCSDILL EITETI0usLL EDEEZEZEIFTTTELY,
(60us T/E<THH)
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 60us).

X2 BERATIREDNHIET HEDREE
SCS=EHRMAEIVEIITICT A EITELI-BEET 2EEIITISVER or BEEKICEERAH)
SI=M2&£H)T7I37)="H" XI(T BERAH
SCLK: BEEE
Setting value for pixel memory initialization
SCS=Driving accordingly to clear pixel internal memory method(use all clear flag or write all screen white)
S1=M2 (all clear flag) = “Hi” or write white
SCLK: Normal Driving

%3:-SCSLK,SCS,SlifiF & T —HEEETHHRVEFE, 69 " Lo ITFREL TZELY,
DISPinFIEERONIKER (X "HI" 2 R EFL TS,
EXTCOMIN#HF &
EXTMODE=Lo%E N5 & [F6 9 Lo"& E L T=ELY,
EXTMODE=HifEEDHEF. —EDEAHDESTZEANLTIZELY,
EXTMODE#HFI&. H/LoEB6MIZEEL TZELY,
Make SCLK,SI and SCS terminals "Lo" while it does not communicate.
Keep “Hi” DISP terminal ,when power supply on (VDD).
EXTCOMIN terminal
This is valid the case of EXTMODE="Lo" as EXTCOMIN="Lo”.
This is valid the case of EXTMODE="Hi" a periodic signal input is necessary.
Not change (Hito Lo or Loto Hi ) after starting power supply and during ON

T1: EBRARELTH S, SignaliEFEZFHIEL TSN,
Please start the Signal transmission after a power supply was stable.

TA: A = %54 X5E T #IZDISPEHIIZL TLIZELY,
Please set DISP to Hight Level after the completion of initialization.

XML, SASUYFr—b ACEASU T HIHSR

Refer to timing chart and AC timing characteristics for detail
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[ON Sequence]

1)VDD,VDDAZL t (FEER(ICIZ & Z)
VDD and VDDA rise time (depends on IC)

(2) ERAEVRNZEDHAELES,

Pixel memory initialization

(3) TCOMAZYF ML MRS T3: 30usklt

Release time for initialization of TCOM latch
T3: 30us or more

using DISP signals
(4) TCOMAB 4 #NHAL B T4: 30usblE

TCOM polarity initialization time T4: 30us or more

[Normal Operation]

BEEREDHAR]

Duration of normal driving

EXTCOMIN®D A AL TTCOMM B # HA1L 3~ H AR

T2: 1EUEM2(£9UT 7597V eFE>THHIET 5. BEEEABERAAZLTTIL,

T2: 1 time or more Initialize with M2 (all clear flag) or write all screen white.
DISPIESZFE>THHALL TLI\HCOMBZRD Ty F R D ¥HAL ZfRR I 5= DHIMFE

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

Time required initializing TCOM polarity accordingly to EXTCOMIN input
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EXTMODE /L

Horlo) A

VDD

VDDA ()()
N
T7 21dk :
5 s
K_J%I I | TS
| |—|—>
sSCSs (( |_|_|
) . X2 o
rnrir rnrir mnrin I
SCLK i 1 | 1M ( LS8 10 1
[
I I
Sl { ) ( ) (( {020 Y ox0 ) | [
)) I I
I I
« el 30us £T6

DISP ) '
( (EXTMODE=Hi ) I I | (()jl |
)

|

T

|
(EXTMODE=Lo ) (( | GND

|

|

|

L

. ON (Normal Operation ) i
Operating state sx BB Power-off Sequence OFF

TS : Off control
ETOFIEMESE “Lo”ICLIz% . T6DBEZEZE®ICEREZOFFLTLIZELY,

Please turn off a power supply after making all the control signals into “Low Level”,
and passing the time of T6.

Figure 6-2-2 Power supply sequence

[Off Sequencel

G)ERAEJNZEMEAILLET, T5: (2) LRI
Pixel memory initialization T5: Same (2)

(6) VA,VB,VCOM®D #) A 1L B R T6: 30usklt

VA,VB,VCOM initialization time T6: 30us or more

(7) VDD,VDDAL T (FE5fE (ICIZ &%)
VDD and VDDA falling time (Depends on IC)

[Note] EEJRON/OFFEFM;TEZEIE Precaustions at the time of power on and power off
¥1) EIRONEFIE. VDDEVDDAANEEF, F=[EVDDESEIZI L EIFTTELY,
When power on , VDDand VDDA are same time or VDD should be faster than the VDDA.

%2) EIROFFEFIL, VDDEVDDAAEEF. F1=IXVDDZEEIZILE TIFTTFEL,
When power off, VDD and VDDA are same time or VDDA should be faster than the VDD.
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6-3) ANEBDEKRKME Input signal characteristics AE

Table6-3-1 EAX45M Recommend Operating Conditions and DC Characteristics A E
VDDA=+3.0V. VDD=43.0V GND=0V, Ta=25C

Item Symbol Min Typ Max Unit Remark
COMR §_ When EXTMODE=Lo
L
. v 57 — 66 H Fi 6-3-1,Fi 6-6-5
COM Inversion z e 1euer
[Note 6-3-1),[Note 6-3-5])
COME iK%

fCOM 28. - H a.
COM frequency co 8.5 33 z [Note 6-3-5]

When EXTMODE=Lo

57 60 66 Hz [Note 6-3-2]
TLU—LERE 508 [Note 6-3-4],[Note 6-3-5]
Frame frequency When EXTMODE=Hi
- - 66 Hz [Note 6-3-3)

[Note 6-3-4),[Note 6-3-5])

[Note 6-3-1] COM#IEEL T ILT—RIZTITSHE,
COM driving by the serial command.

COM signal serial input (EXTMODE=“Lo")

I tvV
N

|
¥

SCS

SI

SCLK

Figure 6-3-1 COM Signal Timing

[Note 6-3-2] £EIEEHEFNDCOMAIEEL T ILT—RIZTITIES,

In case of whole lines update with COM driving by the serial command.

[Note 6-3-3] £EEE A DCOMA|HZEXTCOMINESIZTITIHA.
In case of whole lines update with COM driving by the EXTCOMIN signal.

[Note 6-3-4] ZL—LRERBIIRTAMICEBEDOLZWEETEFERAT I,

Please use a frame frequency in the range where there are no problems with the display quality.
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[Note 6-3-5] LOREL: iR G IF—E R TOBMEREEHNDLETT,

LC inversion :

SEEFHELT

The conditions as an example
EXTMODE=Hi, SCS=Lo , EXTCOMIN=60Hz
fEXTCOMINAY60Hz D 357 E& . COME] K #(330Hz,

fEXTCOMIN frequency 60Hz is COM frequency 30Hz.
as shown Figure 6-3-2 (fCOM=30Hz)

fEXTCOMIN : 60Hz

»
'

A

EXTCOMIN

COM inversion
frequency

A

fCOM : 30Hz

Figure 6-3-2 COM inversion frequency

Y

LC material is needed alternative polarity driving as changing timing which should be constant period.
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Table 6-3-2 AC4¥1% Input Signal timing Parameters AE
VDDA=+3.0V, VDD=+3.0V. GND=0V, Ta=25C
Item Symbol Min Typ Max Unit Remark
SCS Rise time trSCS - - 50 ns
Fall Time tfSCS - - 50 ns
168 _ _ us Data update mode
[Note 6-3-6]
High duration twhSCS

99,54 _ _ A Hold mode

[Note 6-3-6]
Low duration twlSCS 6 - - us
Set up time tsSCS 6 - = us
Hold time thSCS 2 - N us

SI Clock frequency fSCLK 1 1.1 MHz

Rise time trSI - 4 50 ns
Fall time tfSI - - 50 ns
Set up time tsSI 250 - - ns
Hold time thSI 350 - - ns
SCLK Rise time trSCLK - - 50 ns
Fall time tfSCLK - - 50 ns
High duration twhSCLK 404.55 450 - ns
Low duration twlSCLK 404.55 450 - ns

EXTCOMIN Frequency fEXTCOMIN 57 60 66 Hz [Note 6-3-5]
Rise time trEXTCOMIN = - 50 ns
Fall time tfEXTCOMIN - - 50 ns
High duration twhEXTCOMIN 2 - - us
DISP Rise time trDISP - - 50 ns
Fall time tfDISP - - 50 ns

of the display data.

[Note 6-3-6] RIRT—R ZEZTAATERIE, SCSELDIRREEIZL TLFZELY,

Please keep SCS in the state of L when you maintain current display after writing
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6-4) ACRASUJH1EE Signal Timing
% SCS,SI,SCLK,DISP,EXTCOMIN: 3V input voltage

twh SCS wlg Wl SCS
L}

i<_|_>| tr SCS ((

|
SCS : A 0% 0%\ |
50% I I 50% A 50%
10% : | tssSCS : N 10%
> I‘ th SCS I |
tf Sl tr SI '4_»
. .
[ PPRY| /7 e l (g
| | | | | tf SCS
| W% 0% 0% A% |
| | | |
SI 10% : . I 10% 10% 10% 10% - 10%
: ]
si
| ts th SI
|<—>' N
SCLK 0 [ I\,
o - I |
[ (|
> >
r SCLK  SCLK
| WhEXTCOMN cExzcovil R
w0% | - '
° - 0% | | 90% | 0%
VA I\l |
EXTCOMIN  10% | | ¥ 10% 10% DISP  10% I : : K 10%
I [
ir EXTCOMIN f EXTCOMIN tr DISP f DISP
fSCLK |
| fscs
e < >
- »
I I | I
I I | I
50%- 50% 50%- 50%
SCLK [ I SCS [ I

Figure 6-4-1 Signal Timing
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6-5) JHEEH Power consumption
Table6-5-1 HEEH Current Consumption AE

Ta=25C,SCS SCLK,SI,DISP,EXTCOMIN=+3V ,VDD=+3V,VDDA=+3V

Operating Power consumption Min Typ Max | unit Remark
Mode

. R—ILFE—F(T—2EHEL . 2EERT)
B 4

Hold mode(no display data update) - 25 125 uw [Note 6-5-1]

Condition 1
ron Display pattern : Black display

T—BEFE—F (HzEH MRS A TRR)
BITESH2 Data update modewith display update 1Hz
Condition 2 (1fram/sec)

Display pattern : Vertical stripe display

- 35 150 | uW [Note 6-5-2]

[Note 6-5-1] 1) REMEEEAARIZISCLK=Lo , SCS=Lo, Sl=Lo]
After writed Black data. set to [SCLK=Lo , SCS=Lo , SI=Lo]
2) 1) DIREETHIE
It measures during 1).

[Note 6-5-2] fSCS=1.0Hz (EFAABFERLVTSCS=LokT %,
Except in the time of writing, it is set to SCS=Lo .)

H1EEH Common condition
VDD=3.0V., VDDA=3.0V. fCLK=1.0MHz. EXTMODE=VDD. EXTCOMIN=60Hz

( Common Note )
COERFERREDETHY. COMEMERFDPeakBIR CTIEHYEHAD T, BRICRBZERF-ETTILY,
VDD+VDDARIZaAY TUH DEFHEHRBRLET,
(VDD,VDDARIRMDIGEE . TN ENICOV T oY OBHEHEBLET.)
This is value in steady condition, not the falue of peak power at the time of COM operation.
Some marging for power supply is recommended.
We recommend capacitor for VDD and VDDA.
(If VDD and VDDA are on separate systems, we recommend capacitor for each.)
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6-6) ANEBSDRAI2Y Fr—b Input Signal Timing Chart

6-6-1 T—ARAEHE—FUEE D 117) Data update mode (1 line)

FEEDO1TOT—2%EE#HLETMO="Hi", M2="Lo")
Updates data of only one specified line. (M0="Hi’, M2="Lo”)

SCS

SI M“H' ' Pt
I I

SCLK )
< [ [ [ '
| an an > >
| I |
I Mode selection period Gateline address period Data writing period Datatransfer period
( 3ck+5ckDMY ) (8clk) ( 144clk) (16clk)
Figure 6-6-1 Data update mode by 1line AE
MO: Mode flag.

T—ABEHE—RAEYRAT—FEH) MO = “H”
R—ILFE—FCGEVRT—2RE) 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"DB§. VCOM="Hi"ZH A1 M1=“Lo” DB, VCOM="Lo" % H 51
EXTMODE=“Hi" MEfI&. “Hi” or “Lo” EBLBHTHTA]
When “Hi”, outputs VCOM="Hi", and when “Lo”, outputs VCOM="Lo”.
When EXTMODE="“Hi", it can be “Hi” or “Lo”.

M2: All clear flag.
6-6-4)2 ) T7E—FESBLTESLY,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA:
'E—T—%:“Hi" or “Lo” EBLLTHA (“Lo"ZHEEE)

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

AC DO0O-D127:
ETATEB/RT—4 (H-Line 7—%)
Writing Image data (Horizontal Line data)

Hi: B&< (White )
Lo: 2% (Black)
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% Data write period
COHETIET—2Z/XRILAAL T FSAN)D1stT v FICEZFRAATLET,
Data is being stored in 1st latch block of binary driver on panel.

% Data transfer period
195y FICEZFAALET -2 ZEZRNA T ERICEEEAA)LTVWET,

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

XIT—RZAOTRLREE . 6-NANESLEERRRES RIS,
For gate line address setting, refer to 6-7) Input Signal and Display.

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

¥SCSH ' Lo”[T7E o= M TMOM2[E V) T ENFT
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-2 T—AEHE—FUEENEEIT) Data Update Mode (Multiple Lines)

EEDOERITOT—HEEHLET(MO="Hi" . M2="Lo")
Updates arbitrary multiple lines data. (MO0="Hi", M2="Lo")

SCS|

— |

I

I
|

SI Bl ' -

| |

SCLK

AGO

Mode selection period Gateline address period | Data writing period
( 3ck+5ckDMY) (8clk) (144clk)

————f---

I I
-l L
I I
I I
I I

I

Data transfer period
( 8clk [DMY] + 8clk [Address] = 16clk )

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

D141 D142 D143| DMY (don’ t care)

HE

>:<—>'
| ! | !
| Data writing period Data transfer period | Data writing period .
| Datatransh d
' (144dlk) I 8clk [DMY] + 8clk [Address] = 16clk ) | (144clk) e rf‘?gj{( )pe"O
| |
S\ Gate (n-1)th Line Gate (n)th Line

Figure 6-6-2 Data update mode by Multiple Lines AE

MO: Mode flag.
T—ABEHE—FAEYRT—F2EH) MO = “H”
R—IFE—RFGEVAT—E2RE) MO = “Lo”
Set for “Hi”: Data update mode (Memory internal data update)
Set for “Lo”: Hold mode (maintain memory internal data).

M1: Frame inversion flag.
M1=“Hi" DBF, VCOM=“Hi"&Hi 71  MI1=“Lo” DB, VCOM="“Lo" & 51
EXTMODE="Hi" D EI&. "Hi” or "Lo” EBLBHTHTA]
When “Hi”, outputs VCOM="Hi", and when “Lo”, outputs VCOM="Lo".
When EXTMODE="“Hi", it can be “Hi” or “Lo”.
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M2: All clear flag.
6-6-4) 2V )T E—RESBL TS,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA:
HI—F—8:“H” or “Lo” EBLTHA (“Lo"£H2E)

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

AC DO-D127:
ETATEB/RT—4 (H-Line 7—%)
Writing Image data (Horizontal Line data)
Hi:B%&RT< (White )
Lo: 2% (Black)

2 Data write period
COERTIET =2 Z/XRILHNLFT ) ESA4N)D1stT Y FICEZTRAATLET,

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

2 Data transfer period
BlZIE, GL25 4 Y EDT— 2 EEHEITGL2S 4 VEDT7 FLRAES v FT 5 LIS

GLISAVEDT—2Z1stT vy FMLERA A T ERICEREEAA)LTVET,
For example, during GL.2nd line data transfer period, GL 2rd line address is latched and
GL1st line data is transferred from 1st latch to pixel internal memory circuit at the same time.

M7= ZAOTRLREE . 6-NANESLEERRTES RIS,
For gate line address setting, refer to 6-7) Input Signal and Display.

¥ TRTEHLTANTTSEL,

Input data continuously.

¥M1:IL—LREET S [FEXTMODE="Lo” DEFIZHHIZAYET,
M1: Frame inversion flag is enabled when EXTMODE="Lo”.

HSCSH“Lo”[T7E o= m TMOM2[E V) T ENFET
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-3 75— JLFE—F Hold Mode
RET—2Z 37 REORTEHREF) LEIT(MO="Lo" . M2="L0")

Maintains memory internal data (maintains current display). (M0="Lo”, M2="L0o")

|

SCS I I
— |
| |
I I
st e oo
S B g
I | I
I
SCLK |
[ | |
< >|< >
[ | |
Mode selection!  Data transfer period
period I ( More than 13clk )
(3ck)
Figure 6-6-3 HOLD mode AE
MO: Mode flag.

T—REHFE—FAEVRT—F2EH):M0 = “Hi"
RRE—FOEYAT—2RE) MO = “Lo”

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

M1: Frame inversion flag.
M1="Hi"DF, VCOM="Hi"ZtH 1 MI1="Lo” DF. VCOM="Lo"ZH 1
EXTMODE="Hi" MEF(E, “Hi” or “Lo”" ELBHTHH
When “Hi”, outputs VCOM="Hi", and when “Lo”, outputs VCOM=""Lo".
When EXTMODE="H1", it can be “Hi” or “Lo”.

M2: All clear flag.
6-6-H VY TE—FESEBLTIESL,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA:
FI—T—45:“H" or “Lo” EBLLTHH (“Lo" &)

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

MM IL—LREETSY [FEXTMODE="Lo" DEHZAMIHYET,
M1: Frame inversion flag is enabled when EXTMODE="Lo”.

SCSM“Lo” |2 o= m TMOM2(E V) 7EnFET,
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-4 £49!)7E—F All Clear Mode
AET—2%0)7LEERAALEFT(MO="Lo”, M2="H{")

Clears memory internal data and writes white. (M0="“Lo”, M2="1")

SCS I
|
|
I
SI M Durmmy Data (don’ t care)
[ N —
I |
|
SCLK |
| I |
> >
I I I
Mode selection!  Data transfer period
period I ( More than 13clk )
(3ck)
Figure 6-6-4 All Clear mode AE
MO: Mode flag.
MO="Lo"[ZEREL T TSV,
Set it “Lo”.

M1: Frame inversion flag.
M1="Hi" DFf, VCOM="Hi"ZH 1 M1="Lo" DFf, VCOM="Lo"Z H /1
EXTMODE="“Hi" DEFI&., “Hi” or “Lo”"EBLLTHHE
When “Hi”, outputs VCOM=“Hi", and when “Lo”, outputs VCOM="“Lo".
When EXTMODE="“Hi", it can be “Hi” or “Lo”.

M2: All clear flag.
M2="Hi"[ZEREL TTSELY,
Set it “Hi”

DUMMY DATA:
HI—T—%:“H" or “Lo” ELLTHE (“Lo"%HEE)

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

MM IL—LREETSY [XEXTMODE="Lo” DEHZHMIHEYET,
M1: Frame inversion flag is enabled when EXTMODE="Lo".

HSCSH“Lo”[T7E o= M TMOM2[E V) T ENFT,
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-5 COM&X &5 COM Inversion

COMIEES )7 LA I(EXTMODE="“Lo”) &N ERMEE A FI(EXTMODE="“Hi")D2F&EHYE T,

There are two types of inputs,COM signal serial input (EXTMODE=“Lo0”) and external COM signal input
(EXTMODE="H1").

EXTMODE="“Lo”

ss | 0 |_i 5 | 5

NS %1
1
< : < I A ,
COM
(Internal Signal) X3 X X3 X ) X3 X ) X3
|
= . >« >
I X2 ! ¥2 |
- -
fCOM

Figure 6-6-5 COM Inversion (EXTMODE=Lo) AC AE

M1:COM polarity inversion flag:
M1=“Hi" DF§ . VCOM="Hi"% i /1 M1=“Lo” (DB, VCOM="Lo" % Hi 1]
If M1 is “Hi” then VCOM="Hi" is output. If M1 is “Lo” then VCOM=“Lo” is output.

¥1: COM RELRIE M1 37 ICRGELI-BHEICHIVEDYET,
COM inversion has been changed by M1 flag statement.

¥2: TZIRBEOHBETA T RIBEOEE T ATRELRYRZEELTTEL,

The periods of plus polarity and minus polarity should be same length as much as possible.

Table 6-6-1 COM state 1 AE
COM state
1 1

0
ZLRIDKECHADST M1 D bit ITHE>TEILT S

It changes according to the M1 bit regardless of the state before the change.

M1 (bit)

©Copyright 2019 SHARP All rights reserved



SHARP SPEC No. MODEL No. PAGE

LD-27503E LS013B7DHO05 35

EXTMODE=“Hi”_ (COM inversion timing has two conditions )

1 EXTCOMIN input during high period of the SCS signal

%3

)

scs | ||

e

I
I
SI - I . .
SCLK Serial data I >.< 3 Serial data
I
| '
Binary Driver '
(hgmal) | opP H oP [’/'] oP H oP m oP |2| oP | : |7 nop, A: | oP H oP H oP |Z| oP |
| '
: : | '
< . > I '
%2 | ;
BxCOMIN N N L i
(Imegg%{gna}) X Reverse the state X Reverse the state ﬁg&f&e\rerse the Stat%g%&jeverse the st atgx Reverse the state
I ;
et >IL v )

fCOM ...
Irregular cycles (prohibition)

1] nop ( non-operating state) D op ( Operating state [Active] )

Figure 6-6-6 COM Inversion (EXTMODE=Hi) 1 AC AE

X1 © COMRERZITLVET,
Make “COM” reversal depending.
%2 © EXTCOMINDOEEAIE—FEICL T FZELY,
F1=. EXTCOMINICEHETT—2EEF (L. SCS="Lo” HARMZRITT. COMRERHN—FIZHED LS
LTTFEULY,
The period of EXTCOMIN should be constant and the period of COM inversion should be
constant depending on EXTCOMIN.(with Send a serial data or making the period of “SCS=Low”)

Table 6-6-2 COM state 2 AE

COM state [ note 6-6-1]

EART DR AE KR DARHE
EXTCOMIN State before inversion Status after inversion
1 0

SCS=Lo Hi
| 0 1

[Note 6-6-1] EXTCOMIN®DIH EAY Ty TREELET
Inversion at EXTCOMIN riseing edge.

X3 I ZOETOLA I TIEFHEREN AN TOET,
The signal timing which isn't good.
¥4 K 3OHIETIE, COMRERFITHhhEREA. REBEEREFEENET)

COM inversion does not occur. (State is preserved)
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%1 : EXTCOMINII: EAYI VO DHEAI T TCOMREZEITVVET
COM 1inversion polarity has been set by rising edge of EXTCOMIN

%2  EXTCOMIN® EHE—FEICLTIZELY,
The period of EXTCOMIN should be constant.

Table 6-6-3 COM state 3

Figure 6-6-7 COM Inversion (EXTMODE=H1)2 AC AE

SPEC No. MODEL No. PAGE
LD-27503E LS013B7DHO05 36
®@ EXTCOMIN input during low period of the SCS signal
ses [T B B
= ~
EXTCOMIN |—| |—| |—|
(Imer(iglzfgna]) X Reverse the state X Reverse the state X Reverse the state

| |

-

! fCOM ™

AE
oS=
COM state [ note 6-6-2]
s PMIN Stati%ﬁeﬁf(ﬁ)iz) ifvﬁ:rsion Stati%éﬁegfvﬁz\rsion
. 1 0
SCS=Lo Hi _f_ ) .
[Note 6-6-2] EXTCOMIN®DI S ENYI VO TRELET

Inversion at EXTCOMIN riseing edge.
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6-7 Mode Change Sequence
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HF—FZRLRERTE Input Signal and Display, Gate address(Line) Setting AE

EELEERT

6-8) AN

AC AE

E Gate line address setting

a.

B—hS4VFRLR

Table 6-8-1

7
%000000011111111111111111111111111111111111111111
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<T—ADEEFRTRAME Data position in display[H,V] >

FPC

P*: Pixels position

L*:Gate address line

Figure 6-8-1 Data position AE
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7. I Optical specification

Table 7-1  FZB94E Optical specification ~ AE
VDD=VDDA=3V,Ta=25C

Mode Ttem Symbol | Min. Typ. Max. unit Remark
621 40 60 -
RAEFH Horizontal
Viewi 1 0 22 40 60 -
1ewing angie °(degree) | [Note 7-1]
range 611 40 60 ¢
CR=2 Vertical
612 40 60 8
VRS AR [Note 7-2]
“rIATE CR 12 20 , o
Contrast ratio [Note 7-3]
R5f R4
. . R 10 14.5 - % Note 7-3
Reflectivity Reflectivity ratio ’ Jiote 7-3]
WSERE Rise Tr 2 10 - ms [Note 7-3]
Response [Note 7-4]
Time Fall td - 20 - ms o
NRILVERE X - 0.30 4 [Note 7-3]
Panel White
Chromaticity y - 0.33 -
. . &K ) T - 0.4 - %
Transmisvity Transmissivity ratio

[Note 7-1] fREFADESE Defintion of Viewing Angle

Normal line

Normal line

Ab611 I A 012

6 o'clock direction 6 o'clock direction

Figure 7-1 Defintion of Viewing Angle
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[Note 7-2] OV FSRARLEDEZE Defintion of Contrast Ratio
AVRSRARREUTORIIZEERT B,
The contrast ratio is defined as the following.
Reflection intensity in white displa
Contrast ratio(CR) = Y rey
Reflection intensity in black display
[Note 7-3] 45 DBITEHESS Optical characteristics measurement equipment.
VNS ARME, RETE, ARIILKREEEDAIEIEET-2 0 EREDRIE IEBT-30DBIEHEZERALT,
BEEHDINIINERFLGREICTAELET .
Figure 7-2 is for contrast ratio, reflectivity ratio, and panel chromaticity measurement, and
Figure 7-3 is for response time measurement. Both are to be conducted in a dark or room
equipment to a dark room
JAIE2E Measurement equipment AIEES Measurement equipment
(CM700d) (LCD-5200)
Normal line
8° Normal line
Sensor
Light Source Sensor
O —— Light Source
Integrating
sphere K»
-30°
LCD panel
LCD panel

Display center

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

'

Display center

Figure 7-3 Response time
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[Note 7-4] iEZRE(REFENDZEIL) Respons time (Change in reflection ratio)
BRUOBRELLGDHESTEANL. TOROZAFLE NORREILIZTERELEY,
It’s difined by the time change of optical receiver output when signal is input to display
white or black

White — Black

100% 7
90%

Optical receiver output

(Incremental )

10%

Tr Time Td

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

8-1) IHFE|Y LT Pin Assignment
MO T EDFEMIEE14-11TRLET,

The outline dimensions are shown in Figure 14-1

S

—

)

oy

L T T

N R R R RN,
e

e A &

111111111111111

{

Display surface

Figure 8-1-1

Rear surface

Table 8-1-1 TFT LCD panel terminal

z
°

Symbol

SCLK

SI

SCS

EXTCOMIN

DISP

VDDA

VDD

EXTMODE

© (00 [\ | |Ot | (W (Do [

VSS

—
o

VSSA

Module outline AE
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8-2) FPC {TVehIF4E FPC Bend Specification
Table 8-2-1 ##EJ4%%9% Recommended Connector AC AE
Product manufacturer Series Part number Contact
Panasonic Y5B AYF531035 L+T# 5= Bottom and Upper
HRS FH34SRJ FH34SRJ-10S-0.5SH L TF#4 Bottom and Upper

between panel and FPC.

050

X&) FPCHEERRITMEE: HSRXITYIHMD 0.8 mm - 6.0 mm
£ (2) B/MBIIFR: AE R0.45 mm
Condition (1) FPC bend recommended area:
Condition (2) Minimum bend R:

FPCZEITYHITHFRIE. FH(NTHE I HBEMERHQTHRELIZRULETHIFTTSEL,
FPCIIAHSRICHEALAZAVESEELEILE T, Ff=. FPCE/NARILDEESEIZITIRAN RAZEZ RS ELBLET,
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

0.8 mm — 6.0 mm from glass edge.
Inner diameter R0.45

Figure 8-2-1 FPC Bend Specification

[Note 8-2-1] RIFAMREINFTYRIFRLTTELY,

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

Bend frequency: 3 times or less (Repeat bend condition:
[Note 8-2-3] FPCZHfoTLCDED 2 —ILESDLTIFI-Y, FPCIZEEZ AZMA =Y LGN TZELY,

Do not hang LCD module by FPC or apply force to FPC.

180°~ 0°)
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9. RR&afi Display Qualities
BRTAATVAED 21— LR TRAICETIEEL, HERERES(CH O],
Please refer to the Incoming Inspection Standard.
10. S+ [EIR& I External capacitors
Logic Signal ‘\
DISP
T ) DISPLAY
VDD
VDDA $ c3
% 2 l
VSS(GND)
VSSA(GND) l
Figure 10-1

HBARVERISEAERENEY,

<RI TUHBFENE Recommended capacity value>

Cl: DISP-VSS :rank B 560pF Ceramic capacitor
DISPOHRFRIEB DI T HBREIL560pFELFET AY, DISPILH LAY BRI D HIFR (X

C2: VDDA- VSSA : rank B 1.0uF Ceramic capacitor

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

X ERERRVE SISOV TIEHERESFITY,
CERADKRIFEHI AT LEEESMEIMETAL V- L TRETL TS,
QAUTUYRERRBELVIRELILOEERAT HFILAEE)

% Above circuit and parts are only recommendation.

External capacitor recommendation capacity value AE

The recommended minimum capacitance value on DISP is 560pF,

However, it should be adjusted to ensure that the DISP rise time limit is not exceeded.

For actual use, please evaluate their conformity with your system and design.
(Capacitor value can be larger than value indicated above.)
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1. FRIREE Marking

Dispaly contents

Linel —i YMDDP
Line2 —{ 01234A

11-1)4>H9 2y IR Displayed by printing. (Ink-jet print) AE
E11-1-1ZERIMEZRLEY .
The display position is shown in Figure.11-1-1.

Printing Area > a

J

Display

side up

N g B B P e S B,

M

53 7
s & [/
> o

o, T W W

o

N S NS S NS RRRRNNNSS

1
i g g g o r 4

Figure. 11-1-1 Lot number printing position ( not to scale) A E

Table 11-1-1 EIFAREFM Marking line definitionA E
Line | Marking Description
1 YMDDP Y HEF1#(BEXRE)O1,--89)
Single-digit year (Last digit of the year) (0,1,- - 8,9)
M & A147(1,2,—9.XY,2)
Single-digit Months (1,2,--,9,X,Y,Z)
DD &5& B 2#7(01,—,31)
Digit of the day (01,--,31)
P fETHI—K
Code of manufacture
Q,L,X: WSEC Factory [Chinal
Y : YONAGO Factory [Japanl]
9 01234A 01234 1) 7 JLNo(5HT)
Consecutive number (Traceabillity number)
A HETa—F
Product revision
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12. BEMEE Packaging form
12-1) h—bF o BREEH Carton storage condition
1) Hh—broEHEITEE : 8(max)
Piling number of cartons.
2) 1h—bURER{E SR : 1120 pcs
Pakage quantity in one carton
3) h—roH4a4X : 528 mm x 363 mm x 228 mm
Carton size (Typ.)
4) BEE=S : 6.5 kg (One carton filled with  (1120) modules)
Total mass
5) Hh—r REIRE Carton store environment

;B Temperature
0~40°C

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

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

B4 Opening the package
HERICKIFEBOTFTES 2 —LOHIEEHLTSEMT.
50%RHLEL EIZFRIR % . 8 E7 —REDF N REHEL CTHREBETIL,
In order to prevent electrostatic damage to TFT modules, room humidity should be made
over 50%RH and take effective measure such as use of earth when opening the package.

‘E5fB ¥ Direct sunlight
ABEHICEDBILEFFST=OIC. BETORENAN—ENTTRERBEWET,

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

KR Atmospheric condition
[BRMEODARCERMEDIDEL—BICRET HRILTEE LI,

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

#EZEMHIE Prevention of dew
BELHCT-O. BEERIZENT RIRPOREVRD EICA—F U ZETTEL,
INLYMNERRD DBEGBRK[EITI-80 . ELEREL TS,
BEERFRERKL, BENoHLTRETIV, BEICHBIFEOREZHELET,
ABEREERIZEFIELTTIL,
Do not place directly on the floor, and please store the product carton either on a wooden
pallet or a stand to avoid dew condensation. In order to obtain moderate ventilation in the
pallet’s bottom surfaces, arrange correctly in the fixed direction. Please place the product
cartons away from the storage wall. Be careful of the inside of a warehouse to ventilate well
and please consider installation of a ventilator. Manage to rapid temperature change under
natural environment.
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-¥&E) Vibration
BIZIREIL TLBETIZIZRE LA TESLY,

{R7FHIME Storage Period
TREHTT.RRINAREE

12-2) {8 ER Packaging form figure AE

WamEER12-1-11RLET,

U2 LAERE BN AVERE L TOET,

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

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

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

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

SAIARRPs

Electronic Commponents

JE

TYPE
maE | QUAITTY
LOT(DATE)

RS

I

Lotho, QT 2011, xx, xx

Quantity: Q) PCs

aA-t-aF

e — SRR SUkTE, oL

AE

Figure. 12-1-1 Packaging Form
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13. €S ERSEH Reliability Test Conditions

13-1) {EEEMEHEREE Reliability Test Items

Table13-1-1 ReliabilityTest Items AE

No. Test Item Condition Remark
=im R GEENE)

1 High temperature storage test Ta=80°C 240h
(Non operating test)
KR RTF GEENE)

9 Low temperature storage test Ta=-30°C 240h
(Non operating test)
R Tp=40°C/95%RH 240h

— 0

High t t d high .

3 187 temperazre - an 81 (4 E®E 1 No condensation )
humidity operating test
=8

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

8

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

6 Thermal Shock test Ta=-30°C (1h)~+80 °C (1h) / 5 cycle
(Non operating test)
FHEME +200V. 200pF(0 9

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

[Note] Ta= [EBFIEE Ambient temperature
Tp = /3RJL;BE Panel surface temperature
el 2

FERBICEVT,. RTAREFHDOLEEERA LXFELGIEENENE

Result Evaluation Criteria

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

COZEENFIRE: [BE=15~35°C. fEE=45~75%. [E DS /E=86~ 106kPa

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