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(FUABRZOESMYBVERUVFREOEERAICHI->TOEE)
[NOTICE]

KLKEHAEDER  Precautionsd>

a) AEBFREIEULOZEECHHDOINBFTLEENTOETOT, MYRWIZIE+HRICTFETECEHKIC, RitHk
EONBEEAICEMTHEBLAVES. BRAVBLEFES ., Ff=. ""_%IJ]‘L,’CZMﬂ%iE,..\EFﬁ’CF#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) ARLEFREIZHBEINTLDIGAMIE, MR RBEE KRB ABZEZRATE-00LEDTHY . KMEikSE
ICEOTIEMAE. TOMERDEMICH T HRIEF-(EEBEDHELITOILDTIEHYFEE A,
T B RREERLCEICKY ., E=B LT EMAEZICONDIBENFKLELIGE . BHAADBE.
HEICEEMNDDLILDLUMNMIDEFELTE—UIZDERZAVFEEA,
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.

o) AEBFREIRHBINIAEGOFERAFHCHEALOIEFTESTERL THEASNSILEFICERTHEEIC
BLTHHE—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) B#ETHAOLILERBERE DO, EHRE. 5. M8 #Ba. TOMOREICOVTEHGLTEER
THHEENHYET . AELOFEAFNCEIRIOEHRELHAICTHERNLZEEFTIOBRBOBLET,
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) BHIFTBEUEFEAICL>TELEZFIIOVTE—UOEEZAVFEEA,
AHBETEDIIG—BIEEFRBIFERASNS-OICERITINTOET,
Observe the following points when in using any device in this publication. SHARP takes no responsibility for
damage caused by improper use of the devices.
The devices in this publication are designed for use in general electronic equipment designs, such as:

N—YFI)LavE1—4— Personal computers

-EERER Office automation

-R{ERES Telecommunication equipment
-EHRIAEER Test and measurement equipment
-FEERER Industrial control

- AVHEZS Audio visual and multimedia equipment
-RERTEILEA Consumer electronics
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f) AREGREUTOLIGHESBICHERITLIEEE. BULGERABIURDGRIIZERL. EEE-TE2UEEEK
[CTHERTDHESICEBEVLELET,
The appropriate design measures should be taken to ensure reliability and safety when SHARP’s devices are used

for equipment such as:

EEHBRPRERE (RITHK. EH. BBIEGL)

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

EEHE Traffic signals

1 R A D 5 0 3 Gas leakage sensor breakers
T —LEE Alarm equipment
RIEREMIERLE Various safety devices etc.

9 AEREFUTOLIBBOHTHIMEEE - REUNDBEESNIARADERAZEHLTEYELADT, A&
mZENLDRARICIEERAICGELLENTTSLY,

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

-FERUVFHBEE#SS Military and space applications
[RF A HI RS Nuclear power control equipment
EmiEEFICON DS EEMSS Medical equipment for life support
T EHESS Aerospace equipment
-BRIREEHS Trunk line communication equipment

h) RERIOETFALGRANHYELL, BRNICEHRFEEAETIERBEETSOBBOELET,

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

) ABEREMUASHERTIARUNTTHERASNDISEIE. BANCEHREROFTTTERBEET LO58FEL
BLET,
Contact a SHARP representative, in advance, when intending to use SHARP’ s devices for any “specific”

applications other than those recommended by SHARP.

) AEREBCRBNELLGE I NADITERICKYRERT 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.

K AVUBBREMEDERIHYFEEA.

The ozone—depleting substances are not used.

N AHEIERoHS 11/65/EUICEDVTHYET . RoHSIRE DM HPIER/IT TV DERNGER ETHYFEE 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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(IRYELVEEEIR)

[Precautions for handling]

(1) EDa—ILORYFZWNITESRYERDDLGNIREICTITO>TTEL,

Treat LCD module in dustless surroundings.

(2) FPCEANARVAIIEIRT BHFE. T ED2A—ILIZCA DT HERPIEZTEOFFIZLTASLITH>TTELY,
Be sure to turn off the power supply when remove the plugged FPC.

(3) FPCOIRZFHELEFICIEED 2 —ILAID BB EROFPCIZEELAN AD IO SN KSITEELTTELY,
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.

@) NRFULREORARIIEOEZHVDT, BOHLDPHAGHLD TELFYLBNISEYEWNIZE+2EELT
Ty

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

(5) LODNARJLIFATANEEN TS O BT PERTEATLEIGELNHYET,
BIZEURWLIZIEFEELTTELY,
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) BEZEH<CT=0H. LCO/NXRIIL DTy DA ZIFFRELTZEN LLEINTLFESTH. RF TIEHANLGLTTEL,
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 KFEENRIFEAETAEEBVOIIORERIGEYETOT, ICICHERHIVEEROMNAETHER ST
AN
Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft
cloth immediately.

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

panel and its electrical circuits.

(9) KIGHPLEINMRADES AERIM L THRITEVRIICHEHERT S,

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

(10) LCOAERIELT=15E . BRMNBNAOAREENHYFET . REMROTAVCE [CHEMLIIGE . HESFF:EAOH I
KTHELRL TS,
Liquid crystal contained in the panel may leak if the LCD is broken. If LC material should accidently come in contact
with the mouth or eyes rinse with water as soon as possible, following the instructions of the appropriate MSDS.
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D) RAERLEDOTIE, BERARI BN ZAA LT T HUFEON2TO—TRERILLTTILY,
NRRILKRANBENIGZEIE RIERHIVEROSAWHFETHER>TTELY,
FENINESBELIPAMYTOE LT ILA—L) EF>TREEZEGHEHEMOTT S,

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

I FEDBRETOIRE. RIERHOIVIERONMNATAHEIRS>TTEL,

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) RABRANDY—ILOHBERIDBYFFIELS . RRTEEOBNAAHYET,

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

(EREtRDEEE=])

[Precautions for Set-design]

(1) BEODFERRELGYFET DT, RLTED2—ILERBELAELTTELY,

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

(2) NFIVEITHEENTT — bR SAN\F (ARILRTEBLUNCERESN TV DEIRER) ZRUVEIESLTEER
[CEMELIEWOATREMEN HYET DT LCDED a— LA T IR, 7 SANEER T HREANDBETT,
FLCDNARILBIEICKGAZEDROEDBFHINSE/ARILFED BEICDENY | RRBLEISET T HEHL
HYFET , LCONRIVAIEZE S T DL IR THEELZEL,

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 AD MO SEORLCD/ AR L X IF L+ EEBLTTILY,
FrERVEDEFFIZENT. ACNFEDRFL XD MO S VREREL TTELY,
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) - HEBZEAHYET DT, BEMMEEMLEVESTITE TS,

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

B) ELa—/LRAICER—EQENLIIMNEGERTLS . RTIFRLBEDRRELGYFTDTE 2—I/ILEEZ
EBT D& EITITLENTTSELY,
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) NRIILKREIREREEZDITHGEEITEEEZLLIELIEDOENLIFELTTIL,
In case of attaching a cover glass or touch panel to the front surface, use appropriate measures to avoid degrading

optical performance.

©Copyright 2017 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
HBAGEOKIITEHEFTLTTEL,

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—IABREAZDADESONM, YIFICOVNTIE, AMEFEOER-EFEED— U RIC
HESTTELY,
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on—off input

signal after power on of LCD module.

(10) EYrDFERAEHIZEHLE T, B 12— /ILHEROERERREELEBE R TS,

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

1) EDa—ILORYBDNRUVHEAAATEL TEIEEEEXEXEA AP TORARELURIZ,. ChoDHRE
FETLHRE., BH. HEH. HEZOMHOFERAIBROERDRRAIZGEIENHYET DT, CO K%
RETCIEERLALTTIL,

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

Do not use the LCD module under such environment.

(12) EDa—I)LREICEHLEELTRESIIR—FZHOTHEYFET DT, REFIR—FERINLTITEALZELY,
if:—rill75\L,T_1§':-x7~*—l~liﬁEEUﬁ(ﬂ,?;L\’C(téL\
RESIA—PEBUBYM T TRBEMREFT & FARKANEZEL. RTRTFRELLHAREMELHYFT .

Protectlon 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/SARILIE, IR FL RICKYRRICHENHSIEAHYET . Al IAYIBLIEGZE DAL XD
MmoHoENRICTER EICERELTTEL,
Panel is susceptible to mechanical stress and such stress may affect the display.
Place the LCD panel on flat surface to avoid stress caused by twist, bend, etc.

©Copyright 2017 SHARP All rights reserved
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(14) XZREETRUORTFARZMLE, BOQEMBIERSNSTRTIEE- )3 EEFIDLCD/ AR ILA
DFLEBIEDT= . BRE/NARILDOEE - BETOLATHWONAME OB BREFREEL TIZSLY,
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 ECHNESIIC, MEBHEERL-HMEE - REEHEBELLET,

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

(16) AL, BiK-BIEAKRTEHYEEA,

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

(17) ARRIZEBEREBREFEALTOET OT. ARILOBRIRVEICETREER(Q00V B)IZIEFED L, TiE
DABZEMHEE TS,
As this LCD module is composed electronic circuits, it is sensitive to electrostatic discharge of 200V or more.

Handle with care using cautions for the followings.

® {EZ3E/Operators
EEENEICDTEKR. BY. FRENREW (A0 RITFLY ., TLEDHEZY DIHFE. AMEA
ICHERNFETAIBRNAHYFETDOT, BHES N ERFFERGLEMI M) FZFRALTTEL,

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

®  35#F-E%{#/Equipment and containers
BERAORIB OIS, HEEZHORM . REZFBIZLEBH. o7 BEH. FHI T, Ty XS,
BHRF)IHEIDNRELETOIBRNALHYETOT. FEI AR (FFEIKIEM 100MQ Z1ToTTELY,
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
RIFAEDOEM -BRENOREL-BREIERET I LTREGREZEHLET . KM HREY (B0 FH#H.
JLE)DHEE. LICOAZAAROKMOBERNREETICHETIBNAHYFET O THES SR
(BB R 100MQ E1To>T TS,
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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® EE/Humidity
BEXBOERER. HESKEVAROREEMICERLTEYFERLICKEGELYEFLET,
EEMANREIZEHEYMARERDHESHEMERZIERUEELZRET 54, IEEZI00LEIZEFRD
RICLTTEW FISSIR—2RB TR OADFANET S ITREEFF EEZE00L LIZRE, BOKRE
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.

® M/ Transportation
Bl RE LT DTA (EEORE ICKYBRFORBRAFO—ILEOREMBNFELY . F-AKE
IR EL R ERE LY FEREEFEC I BN HYET O THREMHZICLHERIEEZITST
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) A7z DTFERIEHEZLLIEEL, LCDNARIILDARIFERICEEE EZDIERARANRELELET,
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) HEEFESHEERNICTHERALTTEL,
COHFZTBA-IGE . I RKEBNTHOTLEIMEIRIISNFEE 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.

() LCD/ AR ILIFHEHREDREN THESHLZVTTSV, MEDFERELYFET,

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

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

(5) B#LEEFRRIE. 2HEAURN(ER. BiB)EL. TN LU LEDBEIXVIL YL aBiEE AN TRED RS MELVERIC
BeEL TZELY,
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) LCDEYV a—ILABERINRNIHE . RRAATIDNRBETES | RRICEENHET . TDBEET 20D
BEESAHEITOTTEL,
If LCD module takes a static electricity, as the display image which is written into pixel memory might not be
displayed, Data update should be executed frequently.
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TLHYFEEA,

source of light).

HBRRVEIISHREILTTSLY,

Ty,

after power on of LCD module.

high—humidity

(8) AEBKBICHESN TV SRR RRER L, BT Fo TSN, ChEBATERALIES
PREDSIEDOBENAHYFES  AREECANESED. EXBRDO/N\FTVFELFED L EARKERE

(10) ESET CORBEFEAINGEEIX. BEARSBEICGYET,

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

(= I ]

(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 AR - R R

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

9) EDa—ILAEFIZRAZDOANEEQENMN, YIIZDOVTIE, KEHKEDER-EEEEND—VRIZH-T

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

©Copyright 2017 SHARP All rights reserved
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(REFROIEER)

[Precautions for Storagel]

(1) BEMAHRE. ESFBLELCROVENMNRETICTHRELGZVDTTEL, BULMERRICRELTTSLY,
After opening the package, do not leave the LCD panel in direct sun or under strong ultraviolet ray.
Store in the dark place.

(2) EREFRELTCTIIRRMBNEEL. ERRFRELLTEIFARAMEDRAKRLLY . TOKREICRESLL
BRGEMNHYET , TESLTERMETOREFESBVLET . FLEEDBVEICRELET L. RAR
BEVUVAYR TSIV LT A= ZITES , TEAETERMTETORGFEESELLET .

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

3) RE AL Keeping Method

a. BEFTEEICIETHETHEWLTTSLY, b. FLAIZ#IO TREFTIZRE TS0,
a. Don't keeping under the direct sunlight. b. Keeping in the tray under the dark place.

©Copyright 2017 SHARP All rights reserved
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NRAVERALTTEL,

near LCD module as much as possible.

with the polarizer.

Do not disassemble the module.

Eb[CREBRTHELEEL TS,

FNENDBBERFIHE->TRELTTEL,

about it.

(fthD;FEEIF)
[Other Notice]

(4) BEODRREFTYET DT, RLTED1—/ILERBELEVTTEL,

Disassembling the LCD module will cause permanent damage to the module.

If LCD panel is broken, do not ingest the liquid crystal from the broken panel.

contained in material or all production processes of this product.

(8) ZDfh, BEEBFAMISH T HEEBRIFEFLTIZEN,

Observe all other precautionary requirements in handling general electronic components.

(1) EHEEREERANTOIERR. KAV LIARFTDOTI TEBLEY .

Operation outside specified environmental conditions cannot be guaranteed.

(2) EIR(VDD-VSS)DAVE—RA VU REZTIFTERTH4A. LCDED 1 —ILDEEGEL(C

@) NRILREICIFFEARDSRY T T ONTNET M, REBDRBIFENMRISHLTHIELFT DT,
E5 BAPRNENMRDLETRBBBELGZVELIITLTZS0Y,

Polarizer is applied over LCD panel surface. Liquid crystal inside LCD panel deteriorates with ultraviolet ray.

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

(6) REGIX. BEMENSEGSERETOLEETIECRUNCTODSEEZOY  BE/NOY,
1-1-1kyoyonT4y, MR FR)Z—UFERLTOVERA. T-. SATEYFEE A,

ODS (specific chlorofuorocarbon, specific halon, 1-1-1 trichloroethane, carbon tetrachloride) are not used or

(M) ED2—ILOREEIZOVNTIE, 5 BRKICKYRHEZ T HEENHYFET,

As power supply (VDD-GND, VDDA-GND) impedance is lowered during use, bus controller should be inserted

The panel should not be left in direct sun or under strong ultraviolet ray for prolonged period of time even

(5) LCD/ARILABHELI-BE ., HDRBZADPICANGNTZEW, HEAF R KIRFITHW B AL,

If hand, leg or clothes come in

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

contact with liquid crystal, wash off immediately with soap. If mouth or eyes come in contact with liquid crystal,
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(LCDEDA—IILDBEEIEFIH)

[Discarding liquid crystal modules]

LCDEDaA—LEWETHGEEUTOEITEELTTSIL,
Follow the regulations when LCD module is scrapped.
The government you stay may have some regulationsabout it.

LCD/SRJL . ASRBELTREFLTZELY,
ALCDE A—ILDEFEEMEIEIHYEE A,
LCD/ARILICIE., Bl - BEEMEFEFATEYFEEA.
LCD/ARILIZEFENDHREMFHE . Z<HHE ($9100mg) T, /IRIILHEINTELR
NHETDEITEL T2MHF I E (LD50) =2000mg/ke.
ZEBE M (Aims test) :[ETE (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.
This liquid crystal panel contains only an extremely small amount of liquid crystal
(approximately 100mg) and therefore it will not leak even if the panel should break.
Its median lethal dose (LD50) is greater than 2,000 mg/kg and a mutagenetic (Aims

test: negative) material is used.
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1. @ A% Applicable Memory liqguid 64 Color crystal display

CGUaAVEIENS VO RAERAWN-MBEBE D64 HT— AT RBTAATLATT,
ARRIER14-1IRLTOET

This TFT 64-Color LCD module is a reflective active-matrix with slightly transmissive
memory liquid crystal display module with CG silicone thin film transistor.

Module outline is indicated in Figure 14-1

2. ZE Overview

- WMEBRBHS—/IRIL

- BEEYAX1.208  fEEE 240 x 240EFH

- 6bit/ \SLILEFIC KD HIE

- 1EROFRICRGBE2bitE ALVTEY . 64BRITH ATHE

- IARILALICT—HERERADAE)—ZAE

- B/ OEMERWER-BE - OV N\ IMIED 1L
- BIEHEBEBEATFT/ARIL

- RIEARIEHCEH

- FPCIZ& 54

- Reflective active-matrix with slightly transmissive panel of Color.
1.20” screen has 240 x 240 resolusion.

+ Display control by 6bit parallel data signal communication.
1 pixel has RGB each 2bit, the pixel can display 64 colors.

+ Internal memory for data storage within the panel.

+ Thin, light-weight and compact module with monolithic technology.

+ Super low power consumption TFT panel.
- Front polarizer surface is HC treatment
- With FPC (Applicable connecter : Ref to recommended connecter on Table 8-1)

3. BEMAIESE Mechanical Specification

Table 3-1 #MAI1EHFE Module mechanical specification /As\
Ttem Specification unit
EEYAX Screen size 1.19” inch
B#ERRI)T  Active Area #30.24 mm
Fy &Rk Dot configuration 240 (H) x 240 (V) Dot
FykEwvF Dot pitch 0.126 (H) x 0.126 (V) mm
B R E 5 Pixel Array HARSAT
Stripe Array
RERE—F Display mode Normally Black
SRS~k Outline Dimension 33.04 (W) x 33.94 (H) x 0.785 (D) mm
H5E Mass TBD (max) g
REEE Surface Hardness SNERE
TBD .
Pencil hardness
REAIE Surface treatment HC (Hard coart treatment ) -

[Note] F¥MZSME TEOAERIRE14-12SHR

Detail dimension and tolerance are shown in Figure.14-1
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SHARP SPEC No. MODEL No. PAGE
LD-29652B LS012B7DD06 14
4, ANmFRFHBRUHBEEE Input terminal names and functions
Table4-1 ifFE£# Pin description
Pin Cofigur
Symbol I/0 . Function w *
No ation
77—~ RIAN—EJR
1 VDD2 Power — a . .
Power supply for the Vertical Driver
2 (NC) - - Open (No connection)
F—RSAINDRI—NMES
3 GSP Input NoPull 7 _74 —HES )
Start signal for the Gate-Driver
T34\ DIAYIES
4 GCK Input NoPull 7 ) &% .
Clock for signal for the Gate-Driver
M H—T LR
5 GEN Input | Nobull | - T MBS
Gate enable signal
INAFV/T— RS D NEES
6 | INTB put | Nopun | YTV 7 THESANOMRILES
Initial signal for Binary/Gate-Driver
LCDDRESER
. VB Input _ VCOME&RIiZ 48 M Signal / Duty =50% DA K Note 4-1
(Power) Black signal voltage of LCD (Note 4-2)
Inphase signal to VCOM / Duty=50% Square wave
LCODOBHEFER
I t VCOME ¥ i1 Signal/ Duty =50% 2
g VA npu _ : &ﬁ14$§0) ignal/ Duty DHREBE Note 4-1
(Power ) White signal voltage of LCD
Opposite phase signal to VCOM / Duty=50% Square wave
NAFY RTAN—  &HiE ATV ER
9 | VDD1 | Power - o iR ,
Power supply for the Horizontal driver and the Pixels mem
10 VSS Power — GND
INAFURSAINDREI—MES
11 | BSP Input | Nopull | 17 UFZ1 L Nl
Start signal for the Binary-Driver
NAFTIRSAN\DIAvIES
12 | BCK Input | Nopunl | 17 /FZANDIAVIES
Clock for driving of Binary-Driver
FHEHRDRIES
13 R [0] Input NoPull ik . ROKES )
Red signal for odd Pixels
BHEROFKES
14 R (1] Input NoPull = ) HMES .
Red signal for even Pixels
FHERDFIES
15 | Glol Input | Nobull | & NEROBES
Green signal for odd Pixels
5 E, \0)1 D E =
16 G (1] Input NoPull ﬁﬁl_l% iz i
Green signal for even Pixels
AHERDEFES
17 B [0] Input NoPull ke % RiES )
Blue signal for odd Pixels
BHEROTES
18 B[1] Input NoPull = . mES .
Blue signal for even Pixels
19 (NC) — — Open (No connection)
I t LCDDOEVIHFERE / Duty =50% DFHH]
20 | vcom | Y - ~IFRE / Duty i Note 4-1
(Power ) Common terminal voltage for LCD / Duty=50% Square wave
21 (NC) - - Open (No connection)
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NoPull : FILTYT  TIF I ELLTEHEN
Neither Pulled up nor Pulled down.

LTTFELY,

Note 4-1 :AERD X M FHEBEBICEHEDLA>TEYET DT, #

BR.UVTILELHAISNEBNESITEE

: Because of direct connecting to internal common electrode,
Please don’t be static electricity/ripple/etc applied.
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Table4-2 ANEHBL NIV Input Signal Level A
Pin Signal HCEIRF MEE T—REH TR
Symbol 1/0 Voltage o
No (type) Boot Initial (Update mode) (Hold mode )
1 VDD2 Power DC Power 5.0V 5.0V 5.0V 5.0V 5.0V
2 (NC) =
3 GSP Input Pulse Signal 0/3.2 ov ov Hi/ Lo ov
4 | GCK | Input CLK 0/3.9 ov ov CLK ov
Pulse Signal
5 | GEN | Input Hse sigha 0/32 ov ov Hi/ Lo ov
/ Hior Lo
6 INTB Input Pulse Signal 0/3.2 ov ov Hi/ Lo ov
. VB Input T 0/3.2 oV oV 0/3.2 0/3.2
(Power ) Square pulse
Input Vakind
8 VA 0/32 oV oV 0/32 0/32
(Power ) Square pulse
9 VDD1 Power DC Power 3.2V 3.2V 3.2V 3.2V 3.2V
10 VSS Power GND ov ov ov ov ov
11 BSP Input Pulse Signal 0/3.2 ov ov Hi/Lo ov
12 BCK Input CLK 0/3.2 ov ov CLK ov
13 R [0] Input Logic Signal 0/32 ov ov Hi/ Lo ov
14 R [1] Input Logic Signal 0/3.2 oV ov Hi/Lo ov
15 G [0] Input Logic Signal 0/3.2 ov ov Hi/Lo ov
16 | Gl Input Logic Signal 0/3.2 ov ov Hi/ Lo ov
17 B [0] Input Logic Signal 0/3.2 ov ov Hi/ Lo ov
18 B [1] Input Logic Signal 0/3.2 ov ov Hi/ Lo ov
19 (NC) —
Input %i
50 | veou | PPY KRR 0/3.2 oV oV 0/3.2 0/3.2
(Power ) Square pulse
21 (NC) —
X BEERFSEEOtypEDREE
Above each Voltage value is typical.
X B . BIREAR
Boot When just input Power
X #MHAME BREAZ. ESASHI
Initial : Between PowerON and Input Signal.
X THREH RNT—HDEZTHMREENR
Data Update mode : Updates data in pixcel memory.
X TARE T—AEHEL TR
Hold mode Maintains memory internal data and maintain current display
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5. #xEmEKEH Absolute Maximum Rating
Table5-1 #EX & KEH Absolute Maximum Rating A ( GND=0V )
Item Symbol Terminal MIN. MAX. Unit Remark
V_VDD1 VDD1 -0.3 TBD \Y%
= \—TEE
PoAN—RIREE V_VDD2 VDD2 0.3 TBD Vv
Power supply voltage
V_VSS VSS 0 0 \Y
. GSP,GCK
High Level VHI GEN,INTB TBD \%
ANEBERE BSP,BCK
Input signal voltage R [0:1]
Low Level VLI G [0:1] 0.3 \Y%
B [0:1]
JEVIHRFER High Level | VH_VCOM — TBD Vv [Note 5-4]
VCOM terminal VCOM
voltage Low Level VL_VCOM -0.3 N \Y
High Level VH_VAB — TBD \Y [Note 5-4]
VA/VBi# FEIE e eve - VA o
VA terminal voltage VB
Low Level VL_VAB -0.3 - \Y
= _ . Note 5-1
RERE Tstg (-30) (80) ¢ | MNotesul
Strage Temperature [Note 5-2]
EMERE V\RIILRERE) [Note 5-1]
Operation Temperature Topr (-20) (70) C [Note 5-2]
(at panel surface) [Note 5-3]

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

[Note 5-4] VA,VB,VCOM®MHigh-Level EEI&VDD1LUTET B,
The Hight Level of VA/VB/VCOM must be below VDD1 voltage.

[Note 5-1] ELa—ILDWHEEEFICEIL TEREHREBZHRKIICLTTELY,
Do not exceed this temperature in any parts of module.

[Note 5-2] /ZEE(X95% GRE40E) FTELTT W, FLHERICITEELTTILY,
RANEEKEESICLUTIZL, BEIELRLTTIL,
BELEES. EXM) IR RELAEHFREBRLGWMEELHYET,
Humidity 95%RH Max.(Ta = 40°C) Attention should be paid to static electricity Maximum
wet bulb temperature is 39°C or lower. No condensation is allowed.

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

Cndensation will cause electeical leak and may cause the module to not meet this specification.

[Note 5-3] ENMEREIEBMEDHERIIT HEETHY . AIVIFRAMGERE - ZOMDORRGEICEALTIE
Ta=+25°CICTHIEZEITLET
Operating temperature is the temperature that guarantees only for the operation.
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6. EXHEMY Electrical characteristics
6-1) TFTi& R/ SRILVEBEIER TFT LCD panel drive
Table6-1 H#E4ZERF)SEH Recommended operating Condition A VSS(GND)=0V, Ta=+25°C
Item Symbol | Terminal MIN. Typ MAX. Unit Remark
VVDD1 VDD1 3.1 3.2 3.3 \
= ===
FoAN—RRRE VVDD2 | VDD2 4.85 5.0 5.15 v
Power supply voltage
VVSS VSS 0 0 0 \%
GSP
GCK
High Level VIH GEN VDD1—-0.1 VDD1 VDD1 \Y%
AREFTERE INTB
Input signal BSP
voltage BCK
Low Level | viL | R0 VSS VSs VSS+0.1 | v
G [0:1]
B [0:1]
oA —8EE
o M 1. 1. 1.
JEVIRFEE |Center voltage VeoMe 55 60 65 v Note 6-1
VCOM terminal VCOM Note 6-2
= = ey .
voltage EE,J:T:*JL_‘Z'I'BE VCOMPP 31 3.9 3.3 v Note 6-3
Voltage swing
U5 —8BE | VAC _ VEOMC _ .
VA/VBIiifGFEE |Center voltage| VBC VA Note 6-1
VA/VB terminal VB Note 6-2
0= ==l .
voltage EE.E?E{II]E VAPP VCOMPP v Note 6-3
Voltage swing| VBPP
[Genaral Note ]| BEIZVSS(GND=0V) ZEHH#ELLI-ETT,
Above Voltage value is a value based on VSS (GND = 0V)
Note 6-1: VCOMMD 2 2—EFELERIEBEETOERAZHELET,
Match with VCOM center voltage is recommended.
Note 6-2 : VCOM&EVBIEEAE, VAIREMEDES ELYET,
T A—BEPRAIZIV T DAUNREELENKSHEFELNET,
VB 1s in-phase with VCOM. VA is opposite-phase to VCOM.
Please design not to be occured deviation of Center voltage / Signal timing.
Note 6-3 : VA,VB,VCOM®High-Level BEE(ZFVDD1LUT &3 3,
The Hight Level of VA/VB/VCOM must be below VDD1 voltage.
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6-2) IR —4 >R Power supply sequence

Joe[d UQAIOS [[B 9LIM
HEREOL—LreiglE]L c L%

I deswip=

souanbag yo-lemod souanbag uo-lamod
i
o | umopinys mrr“L_wm H,_\,uﬁ_u.vww‘m AP A Wﬂﬁmﬂwm A 100q 3o
vnvanmoon | UOREA ((uogesedQ [ewsoN) NO VA/SAWOIA uogezjenu|
| 11/ | | | m
L% _ [ I I
RIg:iIc3 AV | |
UoTyRZI BN TU] | uoryeZI BHIU]
/L ! “ _ ]
|
i [INIIL LT | o
_ | 1/ I _ | _ |
_ _ _ _ by _
| _ /L _ I | ;
LA INTIITT T ) [T
Il _ _ _
| ' 17 | | | |
T ——— |
|| _ /L _ _ &L | |
I |
| ) )
" 17 _
|
£ _
|
|
|
|

<

<5

> = =

5

I

(FAVATNODA JFo-unio} 3sef )
298 110¢ 1YV : 9,

e

<5
|
|

<5

SO[94d 3[DH z=

!

(AVATNODA Uo-unioj jsay )

998 71 0¢ 1OYV : 7L,

09 X
1aaar s ~ if |

_
_ TL
!
!
!
_
_
!
!
_
_
!
_
_
!
!
!
!
!
!

8L K——A

20SWO =

o9sw)= _II 1L

I/l
ZAA Jo as%/r_ I
|

k=1
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91e)g uonersd(

(AnZ€)

[Lolg
[Lo]lD
[Loly

(AZ'€)
NI

(AZ'€) 9LNI

(AZ'E) YA

(AZ'€) an

(AZ°€) WOOA

(AZ'€) Laan

(A0G) zaan

[eubis [ejeq

leubis |ouoD

804N0S Jamod

AN

R —4> R Power supply sequence

3]
&

6-2

Figure
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[ON Sequence]

T1: VDD13Z EIFEFRE(ICIZ & ) XBIHIZILH EAY DBVWERIFERALAEVLTT LY,
: VDD1 rise time(depend on IC) Please not use extremely slow power source

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

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

T4 : VCOM,VA,VBiL5 E AV Y B5RE T4 = 30us
XA GIEERD S v FREERO ML Z RS 5 1= OFFHE
: VCOM,VA, VB rise time T4 = 30us

Release time for initialization of the latch for common control.

[Normal Operation]
BEERE) D AR

Duration of normal driving.

[Off Sequence]
T5: BRAEANOMHLE (BEEEEEZREEERLAH) LFET T5 : T3 & R%k
: Pixel memory initialization(write all screen black). T5 : same T3
T6 : VA,VB,VCOMXIL T [FB5FH T6 = 30us
: VCOM,VA,VB fall time T6 = 30us

T7 : VDD23 5 FIFBERI(ICIC & B) XABIKICIETFAY OBVEREFEALEZVTTEL,
BEIZELT A RAFY—VRIBEBEHE L TT I,
: VDD2 fall time(depend on IC) ¥ Please not use extremely slow power source
If necessary use discharge circuit.
T8 : VDD1iZ %6 FIFEMEI(ICIZ & %) XBimIZILE THY DBVERIEERALLZWLTT I,
BEIZHLTA AFrY—PRBERHLTT S,
: VDD1 fall time(depend on IC) 3 Please not use extremely slow power source

If necessary use discharge circuit.
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6-3) AAEEDERIEFE Input signal characteristics

Table6-3-1 EHAX4¥4 Recommend Operating Cunditions and DC Characteristics

VDD1=3.2V,VDD2=5.0V. VSS=0V, a=25C

A\

Signal Item Symbol Min Typ Max Unit Remark
— 1frame frequency v - — (33) Hz
BCK BCK frequency fBCK - (1.136) | (1.25) MHz
— vertical period tV (30.3) — (1000) | msec
— COM frequency fCOM (0.5) — (30) Hz
Table 6-3-3 AC %1% 1 Input Signal timing Parameters 1 VDD1=3.2V,VDD2=5.0V, VSS=0V, Ta=25C A
Signal Item Symbol Min Typ Max Unit Remark
Rising time trBSP — v (50) ns
BSp Falling time tfBSP — — (50) ns
Setup time Hight Level thsBSP (200) (220) — ns BSP to BCK
Setup time Low Level tlsBSP (200) (220) - ns BSP to BCK
Rising time trBCK — - (50) ns
Falling time thBCK - — (50) ns
BCK BCK period tpBCK (800) | (880) - ns Duty 50%
CLK width Hight-level thwBCK (400) (440) — ns Duty 50%
CLK width Low-level tlwBCK (400) | (440 - ns Duty 50%
Rising time trRGB — — (50) ns
R [0,R[1] .
G [OLRI1] Falling time tfRGB — - (50) ns
B [0].R[1] Data set-up time tsRGB (200) (220) — ns
Data hold time thRGB (200) | (220) — ns
Rising time trGSP - - (50) ns
Falling time tfGSP — — (50) ns
GSP
Setup time thsGSP (10) (11 - ps
Setup time tlIsGSP (10) (11 — us
Rising time trGCK - - (50) ns
Falling time tfGCK — — (50) ns
GCK GCK width Hight-level thwGCK | (62.67) | (68.89) — us Duty 50%
GCK width Low-level tlwGCK (62.67) | (68.89) — ps Duty 50%
Setup time Hight Level thsGCK ) — — ps
Hold time Hight Level thhGCK (4.0 (4.4) — ps
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Table 6-3-4 AC45% 2 Input Signal timing Parameters 2
VDD1=3.2V,VDD2=5.0V, VSS=0V. Ta=25C A
Item Symbol Min Typ Max Unit Remark
Rising time trGEN - - (50) ns
GEN Falling time tf{GEN — — (50) ns
Pulse width Hight-level thwGEN (9.67) | (10.64) — ps
Setup time (Low Level) tlsGEN ) - - us GEN to BCK
Rising time trINTB — — (50) ns
Falling time tfINTB — — (50) ns
INTE Pulse width Hight-level thwINTB (30.3) | (33.33) - ms
Pulse width Low-level tIwINTB (10) (11 5 us
Setup time (Hight Level) thsINTB (10) 11 — 1S INTB to GSP
Hold time (Hight Level) thhINTB | (62.67) | (68.94) N ps INTB to GCK
VCOM period tpVCOM (33.3) = (2000) | ms Duty 50%
Vi(iM Rising time trVCOM - - (100) us
VB Falling time tfVCOM — N (100) ns
(Duty cycle) (tdyVCOM) (48) (50) (52) %

©Copyright 2017 SHARP All rights reserved




SHARP SPEC No. MODEL No. PAGE
LD-29652B LS012B7DD06 23
6-3-1) ACRAS I MR Signal Timing
90% ! 1 90% 90% ! 1 90%
BSP I I GSP I I
10% £ | | Y 10% 10% £ | | X 10%
e ok Fle Ak
trBSP tfBSP trGSP tfGSP
R [0:1] 0% ! ' 90% 0% | | 90%
G [0:1] | | GEN | [
B [0:1] 10% £ | | Y 10% 10% £ | | 10%
e e Sl e
trRGB tfRGB trGEN GEN
0% | iwGCK . [
90% ! | | ) | ¢ ':
GCK | | 50% 50% 50%
10% £ | | 10% I
-l -l . .
[ [ % : GCK Duty is 50%
trGCK tfGCK
tiwBCK tWBCK
%% | | :
90% | '
| | I 50% I 50% I 50%
BCK 10% | | 10%
adha ncéha
rBCK g % : BCK Duty is 50%
tiwINTB thwiNTB
[——————p———>|
0% | | |
% N | |
o 50% 50%
INTB | e
10% | | 10%
~ e o
trINTB tINTB
. tpVCOM X
Ll -
| |
1 90% N 0% I |
VCOM 10% ; : : i 10% V. o 0%
kel trVCOM ll tVCOM : |
| tpVCOM :
[ o
90% 90% I |
| o% N 0% I |
VB 10% : : : 1% 10% %
k! trVCOM le—! tFVCOM
> tpVCOM X
I ~
90% I 90% I
| : 1/l : |
VA : S e | : o
le—! tFVCOM k! trvCOM
X :VCOM/VA/VB Duty is 50%
Figure 6-3-1 AC timing 1
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6-3-2) FEE AC FA/SUJ MR Vertical Signal Timing
KFESA4Z2% (Horizontal Standard timing ) | A
Iy
GCK 50% >< \ ¥50%
I T :
: twGEN
[ | | thhGCK
|
50% 50%
GEN | (« !
| ) I
| thsBSP tiSGEN j«é
D ! [
BSP I 50% 50% :
L ss '
thsBSP 1<—¢ ¢—>, tisBSP :
SERIREDIEPIREY 2ty (322} | (423
| |
50% 50% 50%
BCK W\—(( / 7/ \
|
tsRGB “—é—» thRGB
R [0:1] | I
G [0:1] : :
Blo:1 /< 0:1 >< 2:3 ><50% ><5o% }<236:237><238:239X
¥ : BCK Dutyis 50%

Figure 6-3-2 AC timing 2

6-3-3) /KIE AC B35 R Vertical Signal Timing

B|EA(I2Y (Vertical Standard timing ) |
((
))
50% 50%
INTB | thsINTB |§
I thhINTB >
|
! |
50% 50% |
GSP { | « |
| | )) |
thsGSP :4—-| L—>| tlsGSP :
faxet ey G G )
' |
50% 50% 50%
GCK wm
GEN /_\_/_\_/_\_/_\j m
¥ : GCK Duty is 50%

Figure 6-3-3 AC timing (type-5)
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Px: Pixels position

L*:Gate line

P1
L240

6-5) ANESLEEETR. ¥—F 542 E Input Signal and Display, Gate Line Setting
T—ADEEFERRAME Data position in display[H,V] >

Active Dot

<FERAAT—HERTRIVT>

<About write data and display area>

Figure 6-5-1 Data position

P239
L240

EEFABE—FOT = SAVBMICEADOLT ., T—REELDELLYET,
ERTIVFTTHOTEHL F—,SA UL T240dot D DT —RELENKHE T,
ZTOE. ERRIVTADT—REE D LERICTEY)IZWEBINET,

Regardless of the write mode and the number of GL the following data transmission is required.
Undisplayed area also needs the data transmission of 240 dots to each GL.
In this case, the undisplayed area data is appropriately processed in circuit.
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Table 6-5-1 RRFEHADEZRE Number of Pixels in Active area A

Line Pixels Line Pixels Line Pixels Line Pixels Line Pixels
1 22 51 196 101 238 151 234 201 178
2 38 52 198 102 238 152 232 202 178
3 50 53 200 103 238 153 232 203 176
4 58 54 200 104 238 154 232 204 174
5 66 55 202 105 238 155 230 205 172
6 72 56 204 106 240 156 230 206 170
7 78 57 204 107 240 157 230 207 168
8 84 58 206 108 240 158 228 208 166
9 90 59 208 109 240 159 228 209 164
10 94 60 208 110 240 160 228 210 160
11 100 61 210 111 240 161 226 211 158
12 104 62 210 112 240 162 226 212 156
13 108 63 212 113 240 163 226 213 154
14 112 64 212 114 240 164 224 214 152
15 116 65 214 115 240 165 224 215 148
16 118 66 214 116 240 166 224 216 146
17 122 67 216 117 240 167 222 217 144
18 126 68 216 118 240 168 222 218 140
19 130 69 218 119 240 169 220 219 138
20 132 70 218 120 240 170 220 220 136
21 136 71 220 121 240 171 218 221 132
22 138 72 220 122 240 172 218 222 130
23 140 73 222 123 240 173 216 223 126
24 144 74 222 124 240 174 216 224 122
25 146 75 224 125 240 175 214 225 118
26 148 76 224 126 240 176 214 226 116
27 152 77 224 127 240 177 212 227 112
28 154 78 226 128 240 178 212 228 108
29 156 79 226 129 240 179 210 229 104
30 158 80 226 130 240 180 210 230 100
31 160 81 228 131 240 181 208 231 94
32 164 82 228 132 240 182 208 232 90
33 166 83 228 133 240 183 206 233 84
34 168 84 230 134 240 184 204 234 78
35 170 85 230 135 240 185 204 235 72
36 172 86 230 136 238 186 202 236 66
37 174 87 232 137 238 187 200 237 58
38 176 88 232 138 238 188 200 238 50
39 178 89 232 139 238 189 198 239 38
40 178 90 234 140 238 190 196 240 22
41 180 91 234 141 238 191 196

42 182 92 234 142 238 192 194

43 184 93 234 143 236 193 192

44 186 94 236 144 236 194 190

45 188 95 236 145 236 195 190

46 190 96 236 146 236 196 188

47 190 97 236 147 236 197 186

48 192 98 236 148 234 198 184

49 194 99 238 149 234 199 182

50 196 100 238 150 234 200 180
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Screen size: R=1.19 inch
BM (Black Mask )
U Screen Center
-
-l-l"-'-'-
'y
Active Pixel
X1
f X1 .60 inch [ 120 pixel ]
i v
| >
1

Figure

6-5-2 Data position 2

Screen Center
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6-6) Pixel and Data
Pixel No “P”

1T ~—

234 \

235

237

238

ActiveArea

240%x240 dot
1Pixel = RGB

RGB&2E R THOEIRFER
Area gradation of rach RGB have 2 ddot

(645K R)
(64 color display )

.
,
’

o

1Line DE VL T—REBERLEIZDINT

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

pixel-0 pixel'l pixel-2 pixel-3

pixel-238 pixel-239

A\

1pixel COEF L E

The area Ratio of pixel

AN

Bit-data | PTEERDBIR
Relationship between bit data and pixel
MSB 1pixel N FRGBEIR T2 /3% 585,
MSB-Pixel-Block occupies 2/3 the area of the each pixels.
LSB 1pixel NDBRGBEIHR T1./3Z2EH ! D,
LSB-Pixel-Block occupies 1/3 the area of the each pixels.

Figure 6-6-1 Data and Pixel
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Table6-6-1
Pin name Siganal Data
R [0] Red® F#Pixel T —%Signal
Red signal for odd Pixels
R[] Red D& #Pixel T —%Signal
Red signal for even Pixels
G [o] Green® ZF #Pixel T —4Signal
Green signal for odd Pixels
Gl GreenMD{B# Pixel T —%4Signal
Green signal for even Pixels
B 0] Blue® 2 #Pixel T —%Signal
Blue signal for odd Pixels
B[] BlueD{&#{Pixel T —%Signal
Blue signal for even Pixels

6-7) ANESLEERT Input Signal and the transfer method of data.

Repeat 1) from 1st line to 240t line, can update full screen.

6-7-1) 5—bS A DT—REH Example : Updates Gate Line 1

1) REIZBEEZDMSBT —5% 1Line N EER. ALBZERDLSBT —4% 1Line R &EELFET,
First: Transfer MSB data of 1 line, Second: Transfer LSB data of 1 line

2) COEEE1Line~24051 REEHHICIRY BT ETLEERDT —4BHEITICEAHEFT.
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6-8) AHEBDEAZ2S Fr—b Input Signal Timing Chart

1) EEAA4ZVY  Vertical Stanard timing.

1 Frame

{(

\A

)

(

77

1Line B 7 —4 &R HAR
Data transfer period of 15t line

|
|
l
| |
|
: 1 2 3 4 5 6 478 479 480 481 482 483 |
GCK I |_%—| .
T 1 f f
[ I | | | I I I | I : [
GEN ooty e o LY ;||||I|||I|||II |
1 | | :
Data* 1l b bl |
(6 Signal) Data tLow . 1 x X X X Uu X X x )\ Data Low
| | | MSB| LSB | MSB| LSB | MSB| | M5B | TsB | MsB | LSB | |
| | 1 1 22 3| | 239 | 239 , 240 | 240 |
T S e A T T B B R S |
Horizon Control | | | | | | b ' | |
| L . : |
ke || (7 A .
17
<O

240Line B 0T —5¥5i% HfH
Data transfer period of 240th line

Figure 6-8-1 Vertical timing 1
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2) JKFEARA4324  Horizontal Stanard timing
1LineDT—4T MSBERD AT —42%3%1E | 1Line D T—4T LSBED AT —4% %1
Transfer Only MSB data of Single line . | Transfer Only LSBdataof Singleline _ |

/L

GCK (Hi or

Lo)

)

(Hi or Lo)

GEN

BSP ' | q

1]

EIETHERT —4

Transfered pixel data.

MSBEID AT —4%&E 1
Transfer Only MSB data

Figure

6-8-2

RIETHERT —4

Transfered pixel data.

LSBERD AT —2EE(E
Transfer Only LSB data

Horizontal timing 1

| |
|
: 1 2 3 4 121 122 123 | 2 3 4 123 '
e L L L L S
|
. |
Data 6Signal l l l | l I
RIOV[1] (L ' { :
Gloy[1] pixel | pixel pixel : pixel | pixel |
BlOY[1] 0:1] 2:3 238:239 | 0:1 | 2:3 |
_ 17 I 11 |
|
|
Pixel_0 Pixel_2 pixel-238| pixel-0 pixel-2
Rio] Riol
Pixel_1 Pixel_3 pixel-239 pixel-1 pixel-3
i1l ki1l
Pixel_0 Pixel 2 pixel-238 pixel-0 pixel-2
SN ato]
Pixel_1 Pixel_3 pixel-239 pixel-1 pixel-3
i1l ot
Pixel_0 Pixel_2 pixel-238 pixel-0 pixel-2
Blo] Blo]
Pixel_1 Pixel_3 pixel-239 pixel-1 pixel-3
Bl Bl
S~ v — U
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6-9) JHEE S Power consumption é
Table6-9-1 ;‘ﬁ%%ﬁ Current Consumption Ta=25C ,VvDD1=3.2V,VDD2=5.0V,VDD=GND (0V)
Operating Mode Power consumption Min Typ Max | unit Remark
T R—IRE—F(T—2EHEL . ZHBEERT)
PRER Hold mode(no display data update) - TBD TBD uUw [Note 6-5]

T—ARAEHE—F(IH:EFH : EEAXRTR)
BIEEE2 Data update modewith display update 1Hz

Condition 2 (1fram/sec)

Display pattern : Whiht display

- TBD TBD | uW [Note 6-6]

T—ABRHE—FQ@OHEFH : EEEFRR)
BT S&H3 Data update modewith display update

Condition 3 (30)Hz (30fram/sec)

Display pattern : Whiht display

- TBD TBD | uw [Note 6-7]

[Note 6-5]
tclVCOM=TBD

[Note 6-6]
tclVCOM=TBD

[Note 6-7]
tclVCOM=TBD

HFEEMH Common condition

VDD1=3.2V, VDD2=5.0V. VCOMPP=VAPP=VBPP=VDD1, tcIlVCOM= TBD

( Common Note )
CHEXEEKREDETHY . COMBEREDPeakERTIEHYFEFRAD T, BRICRBEFIFL-ETTILY,
VDD,VDDIFAIZOVT oY DEHEHEHLET,

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 VDDIF.
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7. I Optical specification A\

Table 7-1 A% Optical specification VDD1=3.2V, VDD2=5.0V, Ta=25C
Item Symbol Min. Typ. Max. unit Remark
i 621 (40) TBD -
BRARE Horizontal
Viewi 1 0 22 -
1OWIng angte (40) 18D °(degree) [Note 7-11
range 611 (40) TBD -
CR=2 Vertical
012 (40) TBD -
OVRSARE Note 7-2
ZFIRRK CR TBD (30) - -
Contrast ratio [Note 7-3]
Ji%_’f_ ) R TBD (7.5) 5 - [Note 7-3]
Reflecivity ratio
Bkack — White
Rise TT - TBD - ms [Note 7-3]
SERE [Note 7-4]
Response
. White — Bkack
Time
Fall td - TBD - ms [Note 7-3]
[Note 7-4]
T3 i Wx - - [Note 7-3]
INRIVERBE White (0.300)
Panel Wy - (0.340) -
Chromaticity Rx -
RED (0.495)
Ry - (0.300) -
Gx S -
GREEN (0.295)
Gy - (0.440) -
Bx - _
BLUE (0.155)
By - (0.205) -
NTSC Lt o
NTSC ratio ' (21) -
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[Note 7-1] fREFADESE Defintion of Viewing Angle

Normal line
Normal line

6 o'clock direction

6 o'clock direction

Figure 7-1 Defintion of Viewing Angle

[Note 7-2] OV FSRMLEDEZE Defintion of Contrast Ratio
OVMSARNEZEUTDOLIICERT S,
The contrast ratio is defined as the following.

Reflection intensity in white display

Contrast ratio(CR) =
Reflection intensity in black display

[Note 7-3] Je=P4FEMDBITEREST Optical characteristics measurement equipment.
AVMSAME, REFE, NARILREREDQREIXE7-2I5EREOQREIXET-30REAEEZRANT,
EEHDINNITNERFLREICTRELES
Figure 7-2 is for contrast ratio, reflectivity ratio, and panel chromaticity measurement, and
Figure 7-3 is for response time measurement.
Both are to be conducted in a dark or room equipment to a dark room.
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HIFE2SF Measurement equipment HBIE2F Measurement equipment
(CM-700D) (DMS-803)
Normal line
8° Normal line
sensor
Light Source sensor
O ——  Light Source
Integrating
P
sphere r
-30°
LCD panel
LCD panel

Display center

white or black

Panel chromaticity

Figure 7-2 Contrast ratio, Reflection ratio,

i

Display center

Figure 7-3 Response time

[Note 7-4] SEZRE(RETFENDZEIL) Respons time (Change in reflection ratio)
BRUBKELLGLHETEANL. cOBOZABHENOBBMELIZTERLET,

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

Black | White ol le—
100% 7
90%

Optical receiver output
(Incremental )
0,
10% —
—»| | —»| |[—
Tr Time > Td

Figure 7-4 Respons time
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8. ImFEIYET Pin Assignment

8-1) InFE|YH T Pin Assignment
XA TEDEEMIERI14-1ISRLET .

The outline dimensions are shown in Figure 14-1

]

Display surface

—

Table 8-1 Pin Assignment

A\

No. Sympol
1 VDD2
2 NC
3 GSP
4 GCK
5 GEN
6 INTB
7 VB
8 VA
9 VDD1
10 VSS
11 BSP
12 BCK
13 R [0]
14 R [1]
15 G [0]
16 G 1]
17 B [0]
18 B [1]
19 NC

20 VCOM
21 NC

Rear surface

Figure 8-1 Pin Assignment
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8-2) FPC {TVehIF4E FPC Bend Specification

Table 8-2-1 #5942 Recommended Connector

Product manufacturer | Series Part number Contact A

MOLEX 503566 503566-2100 Bottom side

FPCZITYRIT BRI, S THRET HEMERHQTRELIRULTHIFTTEL,
FPCIIAHSRICHEALAZAVESEELEILE T, 1=, FPCE/NARILDEESEIZIEIRAN RZEZ TS 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

between panel and FPC.

X E&H(1) FPCHEREMIFHEE: B14—1%258, (“‘Hatched copper GND area” DA AIHE ). A
& (2) &/MEAIFR: AIfE R0.45 mm
Condition (1) FPC bend recommended area: Shown in Figure 14-1
(Hatched copper GND area only ). A
Condition (2) Minimum bend R: Inner diameter R0.45

w( | —

Figure 8-2 FPC Bend Specification

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

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

[Note 8-3] FPCZ#F>TCLCDED a—/LZE AL TFIF7zY . FPCIZEELZ HZEMA =Y LG TZEY,
Do not hang LCD module by FPC or apply force to FPC.

9. EIRMBL Display Qualities
BRTARATVAED 21— LR TRAICETIEEL, HERERES(CH I,

Please refer to the Incoming Inspection Standard.
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10. 5143+ EIB&H]  External Capacitors A\

VDD2 (5.0V)
VDD1 (3.2V)
C1 C2 ;
Logic Signal l\\‘
: 1.19 Inch
64 Color LCD
VCOM
VA
VB
GND
(VSS)

Figure 10-1 External capacitor recommendation capacity value

<HREILUTUHYABREME Recommended capacity value>

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

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

X FREAIREVEHRIZDOVTIEHEG T,

CHEADRIER AT LEEESHEFHBTAL V- ETERETL TS,
AVTUYBREFRBREIVIRELLOEERT HEILATEE)
K Above circuit and parts are only recommendation.
For actual use, please evaluate their conformity with your system and design.
(Capacitor value can be larger than value indicated above.)
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11. DRI A8 Marking

11-1)4>9 2 yrERI Displayed by printing. (Ink-jet print)
B-1CHRIIEZRLET,
The display position is shown in Figure.11-1.

Display

side up

Dispaly contents

Line1 —: YMDDP :
Line 2 — 01234A Printing Area

Figure. 11-1 Lot number printing position

Table 11-1 EIFAAE%M Marking line definition

Line | Marking Description
Single-digit year (Last digit of the year) (0,1,- - 8,9)
M | BEA1H01.2—-9XY.2)

1 rteedigit Months (1,2,--,9,X,Y,7)
I D 5 H27(01,—,31)

P ETHI—K
Code of manufacture
2 | 01234A 0123 | L7 JLNo(54T)

4 Consecutive number (Traceabillity number)
WETa—F
A Product revision
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12. BEMEE Packaging form

1

2)

3)

4)

5)

12-1) h—

FoFREEH Carton storage condition

A—bUEH EIFEH : TBD(max)

Piling number of cartons.

1h—h YRR {E 2K : TBD pcs

Pakage quantity in one carton

A—hoHP4X : TBD

Carton size (Typ.)

BiHESE : TBD kg (One carton filled with (TBD) modules)
Total mass

H—rREIRE Carton store environment

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

-FES Atmosphere
B&. 7ILHEE S ankey (WA=

osion on electronic parts

and wiring, are to b

Bi#E Opening the packa
HERICKDEIREE

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.

‘E5fHY Direct sunlight
KEHICEDBILZEFST=DIC BETORENAN—ENTTRERBEWET,

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

K5 Atmospheric condition

BEUEDHAPEREDILDE—HRITRE T HERFITERI LS,

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

#EZE[51E Prevention of dew
EBREHCTO . BERICENT KIRORIVED EITA—F U ZEBENDTTEL,
INLYMNERR D DBEGRK[EITI-80 . IELEREL TS,
BEERFRUERL, BNoHLTRETIV, 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 TLBAETIZIZRE LA TESLY,

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

{R7FHIME Storage Period
tREHTT.XRKRTBDAAREE
Within above mentioned conditions, maximum storage period should be 3 months

12-2) ERER Packaging form figure
WarEER12-11RLET,
EV 1 ILAERERF NG OERREILTLET,
The packing condition is shown in Figure. 12-1
The packaging is designed such that the module does not break during transit.

Electronic Components

RS :

L 1

Lo tNO. AT 2011, X, XX

PCS

Quantity: Q)

1-t-mF -

Ty —TERASANTE, bod

Figure. 12-1 Packaging Form
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13. €S ERSEH Reliability Test Conditions
13-1) {E3E14RERTEE Reliability Test Items

Table13-1 ReliabilityTest Items

No. Test Item Condition Remark

=im R GEEE)
1 | High temperature storage test Ta=(80)C (240)h
(Non operating test)

KR RT GEEE)
9 | Low temperature storage test Ta=-(30)C (240)h
(Non operating test)

=a s
15 /ML [5) /3L

= A 0,
3 | High temperature and high Tp=(40C/95%RH) (240h

.. i (#55E2Z1F No condensation )
humidity operating test e

=R ENE

. . Tp=(70)C 240)h
High temperature operating test p=(70) ( )

KREN1E

. Tp=-(20)°C 240)h
Low temperature operating test p=(20) ( )

2EE GEENE)
6 | Thermal Shock test Ta=-(30°C (1h)~+80 “C (1h) /5 cycle)
(Non operating test)

REME GEEIE)
7 | Electro static discha (£-200V. 20pF(0£2) )

a1 time

(Non operating test. ‘ . E ) cacygerm
[Note] Ta= FEFEEE AmWlentt .
Tp = /3RJLBE Panel s

SR B2
FHERBICEVT, RRMBEEHOLEEFEALXEELGLELAENE

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

(OREERIE: RE=15~35°C. iRE=45~75%. [ KRIE=86~106kPa
normal operation state:Temperature:15~35°C, Humidity:45~75%,
Atmospheric pressure:86~ 106kpa
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