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( ZEBEFOSMYBVEUVEARRDOEFERICLH>TOEE )
[ NOTICE ]

KLKEH_EDEE Precautions>>
a) ALHREFBHOEEIEITHIDOINBTLEFENTOET DT, RYEWIZIE+SICTEETECEHKIT, R4k
EONBEHAICEMTHEELLGVES. BREVBLETFEY ., £, E=ZFHICTHLTREHRELTEN CRRLE
W& BREVEBELEITFEY,
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) ARLEHFBITHBEINTLAIGARIT. BHRSEZFS-ARNGICAGIZRAT H-HDIDTHY . KitHkE
[CEOTIEFMBEHE. TOMEFIDOREMEIIH T HRIAFIIRBHEDIFHEETITOLDOTEHYFEE A,
T BHEGEERALECEICKY, BB EIXAEFICHIDOIBEN RELZGE . B HADHEIE,
HEICEEMNNDDILDLUMNMIDEFFELTE—UZOEFEZAEVEL 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.

o) AUEBFREBICEBINIAHMBOEREFHOEALOIEFEEZERLTHERASNSILEFICERTHEEIC
BALTELEE—UZT0EEZEVEE 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 FFEVLGERICIOTELLEERIC OV TE—Y0ERZEVFEEA,
AERIETEDI LG — R EFHBFICERASNAOITREFTSNTOET,
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—YFJ)LaE1—4— Personal computers

- Office automation

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

FAVHESS Audio visual and multimedia equipment
-RERELHR Consumer electronics
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e)

f)

g)

h)

k)

k)

AHEBREUTOLIGHBIERTIES . BULGRARLIURI TR ZEREL. EFEE-TE2MEEERK
[CTHERTAHLICERVLELET,
The appropriate design measures should be taken to ensure reliability and safety when SHARP's devices are used

for equipment such as:

EERBORERE (RITH. EH. BBELL)

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

B Traffic signals

= R A D5 RS B A Gas leakage sensor breakers
To5—LEE Alarm equipment
RIETEHRTE Various safety devices etc.

AERIUTDESILBEHTEMEEE - ZE2ENDEBELEINDIARADFEREERLTEYELADT, A&
RECNLDARICIFERICESHENTTSY,

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

-BEERUVFTHBEKSS Military and space applications

- JRF N FI AR Nuclear power control equipment
A ERIChA DS EERES Medical equipment for life support
T EERR Aerospace equipment

-BRIRBEERS Trunk line communication equipment

AREGITOECTALGRAHYEL L. FHIICBEARTEBOETTIOERIRETT LOSBOBLET .

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

AEGREHEANERITIARLUNTITERESNDGE L. FHICBHREROFCTTERBEET LO5BREL
BMLFET,
Contact a SHARP representative, in advance, when intending to use SHARP’s devices for any “specific”

applications other than those recommended by SHARP.

AEBFREIESZHPELZBEE. I ADITEEICIVBRIRTHEDELET,
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.

TIUBHRENEDOFERIEHYEEA,

The ozone-depleting substances are not used.

AELTHIE 2011/ 65/EU KO EU/2015/863 ICEDWTHY £, AE
RoHSESDYMEICOEERMGEREIHYFEE A,

The device in the production is based on RoHS instructions 2011 / 65/EU and EU / 2015/ 863 .
And materials of RoHS directive are not included intentionally.

BUHITHFAOLLIEEERE OO, KRB, it MR B ZOMORBITOVWTEMGLTER
TREENHYVET . ARG OFEAANICERFTOERELHRACTHERNLEEFTTIOBMOBLES,

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.
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( MYFLVEESEH )

[ Precautions for handling ]

(1) BED2—IILORYFEWIITESLRYERDDLEWNREICTITO>TTSILY,

Treat LCD module in dustless surroundings.

(2) FPCEANARY R IRT BB BT EDA—ILICA N T HERPIEBZOFFIZLTHSIT>TTRILY,
Be sure to turn off the power supply when remove the plugged FPC.

(3) FPCOIRELEFICIEED 2 — )LAIDE R ERAOFPCITFELA A SENKSITERLTTFELY,
IREOEMTREGDAREEAHYET,
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.

@) NFILKREDRARIEDOEZVDT, BONLOPHFALGLDTEYLGNRSBMYHZNICIE+7FELT
T

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

(5) LCONRJLIFAZANEEN TS BT PERTENTLEIBZENHYFET,
EIZEIRWIZIETEELTT LY,
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) BEZEFHCT=H. LCO/IARIILD Ty EAITIFFELTZEN ELEINTLFESTH. RF TIRHANLGLTTEL,
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 KFBENRFEABETOLERCIVINORRAICEVET DT, ICICKRERHLIVEERLSNMNAETHER ST
TELY,
Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft

cloth immediately.

8) AEMIICGSEEATHEYFET . BUILGHERMRESBELHMLET,
This module contains CGS. Please use appropriate anti-static protection methods for all contact with the LCD

panel and its electrical circuits.

(9) RIGAACENMRADESF A ERIME D THRITEVESICEHER TSI,

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

(10) LCOMBEIELT-15E . BERMNRNASAIREMAHYET . RRERMN RO TOOBITEMUIIGEE . HEAHFZITEONIC
KTHULGRL TS,
Liquid crystal contained in the panel may leak if the LCD is broken. If LLC 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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A1) EARLEDOTII. BERARISESNI=AFT LI T A ZEON2TO—THRERILLTTILY,
NPIILKRENFENZE . RERHOIVEELSHOAFTHERSTTELY,
BNAESZAIZIPA(MYTOE LT LA—L) EFE>TREAZEHEMoTTSL,

Ff=, LCO/ARILIHF RIS A M EFERALTOET , COBAHEBHAINET EREORRELZYET
DT, BMYRNITHEBL TSN, F-, BEETHALOTTZE,
IR FEDFBREITORIE. RIERHDIVEROMANHATAZIMOTTELY,
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) REABANDL—ILOHKBEFIDBYRFIFIFLS . RETEEDOBNAAHYET,

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

[ Precautions for Set-design |

(1) BEQORREELGYET DT RLTED2—ILERELLELTTIL,

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

(2) RV EITHEENT=T — R SANF USRIV RTEUNMNEEESN TS EIBRE) 580V EIZESST L EE
[CEMELEVRTREME N HYE T DT LCDED a—ILERE T DR 7 — bR SANEERT LNV ETT,
FLCDNARILBIEICKBZHAF DB VDAL BEHINDENRIILFHED L RIZDELY ., RRGHUIMETTEHEN
HYFET , LCO/NARILAIEZEES T HLIEREHHBLESIZELY,

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

required when mounting the LCD module.

(3) AZARMZIEHADMHSEHEVNFRLCDNNRIILZHIE+0BEELTT S,
FrERVPDEEZENT. RALNEDRC RO MHSEVDFREREL T TS,
Careful consideration should be given to the LCD panel support to avoid stress on the 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) FPCONIREICIFAYF)—FAHEZENHYET DT, EEHMEEMLEVEISTEETSL,

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

(5) EVA—ILEAICEB—TEDEALRMNDERTLI. REARGEDRRALELZYETDTEDA—ILERTEE
[EBTDEIEEEICIEILENTTELY,
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) NRIIREAICREREEZODHOESIIEHEEZS LT ELIFDOENIITELTTEL,
In case of attaching a cover glass or touch panel to the front surface, use appropriate measures to avoid degrading

optical performance.

(7) KEBFREICRESN TV SRR ERT. BT FoTIZEN, ThEBATHEALIGE. BAD GRS - BIE
PEHEDOLEOENLHYET, AREECANESTED. ERERONIVFFEILZED L EMAFEKERE
HAGWDEIITHREFTLTTEL,

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) HEEENMESHERERNICTHERALTTEL,
COHEBEZTHEA-G5E. BAFKKEBANTHO TLIERFRIIESNER 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) ELPa—ILABRBEAZROADESOEMN., IR OLWTIE. AMEZEOEE-EEEETND— 2V RIC
HE-TTELY,

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

signal after power on of LCD module.
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(10) EYrDFERAEEICEHLE T Ea— /LB EFOE RO RFEZEELZCRIT TS,

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

(1) EDa—I)LORYBNER VA AL TRIEEFETEXTRA AR TORPREL LRI, ChoDHR%E
RETHRE. BH. EER. HEZEOMHOFERAEIBREOCERDRRAIZGLIENHYET DT, O LI
RETTIIERALZNTTSEL,

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—ILREITEHLEELTRESIR—IEESTEYFET O T, REFIRA—FERIAL TITFERALZELY,
F :—f"illb\bf'ﬁ'tng_‘ —MEEREY AT LR TZSLY,
RESIA—FEBURYM T TREFRRET SE. FARREANEEL. RRFRELELHAREMELIHYFES .
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/AFRILIE, MBI R N R ICEYRRICHENHLIFENHYFE T Alh, BLSWIRLELE DRI RA
MHSGEWMRICFELEICERELTTEL,
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.

(14) AZZEETRUOKRTARERIE, BOQREMBIERASNSTRFIBE- S )aVEBEFIDOLCD/ARILA
RBFIE DT80, BR/ARILOEE - HETOLRATAVLNAMHOEBRMEEHERL TS,
To prevent reduction in optical quality and abnormal display, avoid exposure and contamination of the LCD panel
from epoxy resin (mine system curing agent) that comes out from the material and the packaging material used
for the set side, the silicon adhesive (dealcoholization system and oxime system), and the tray blowing agents
(azo-compound), etc. Please confirm LCD panel compatibility with materials employed in your manufacturing and

shipping processes.

(15) EVaA—ILICEIHEREETIENECGNLIIC. MBMEE R L-BMEE R EHELILET,

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

(16) AE L. BiK-BIEAHETEHYEE A,

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

(17) BEERE. BEOAUEUEIHIRETOKFTOSHEREZRESINDGEIE. BiKkE (FHE ) 2FEL:
BREtEHBELLET,
If the product is to be used in a high-humidity environment, in an environment where condensation may occur,

or underwater, please design the product in consideration of waterproof properties ( moisture-proof ).

(18) AMRICFEREREFEALTOET DT, /SRIILOBRIRVEIZHE T HHERQOVUD)IZIEEEN L, TiE
DRBZEHERE TSI,
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.
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o {EEH Operators
EEENZIZDITHRR. BY. FRENREY (F4O2 . RIVIFLY TLEOHREY OBE. AMK
SHERAEET HBNSHYETOT, BERNES BERBLNTR) ERALTTE,

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

® M -Efm Equipment and containers
BRI OME. SEZHE ORM . BEF BIZEEH. AT BE#. FAI T, Iyt XS
BRF)IIRHEINRLETIBNIHYET OT. HER K (HEHIEM: 100MQ) ZTo>TTEL,
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.

® [X Floor
RIFAROBEM -BRENOREL-HRERERET D LTREGRIZELET . RMAHREY (E0FH#.
JLHE)DHA. LICOAAKROEBOBESNREE T ICHEITABNABYET O THEI XK
(B ES R 100M Q) ZIToTTFELY,
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.

o EE Humidity
EEXGORE . BEXREVAOREENICERLTSYFEHLICKELEDLYEEFLET,
IREMNINRE IS EMER S RDOFHESIEMIENZIEALmEZRET 4. BEZ40%LLEIZRD
BRICLTTEW FITTIR—2FHTEOANOFLINE T HIRFF EEENLL LIRS BEDRE
JOo7—%&HERATIL
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.

o IR Transportation
El-REIXZTOTE(ERORE ICXVBRFORARFO-ILEOREMBNFTELLY . T-AKE
ICHRELBERE LIV EEFTESFEECIBNAHYET O TREMHAFICLHERHEEITOT
TSy,
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.
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(1

2)

(3)

4)

(5)

@)

(8)

(9)

(10)

( BERDEEEIR )

[ Precautions for operating LCD module ]

R)/OO7z O ZERIEEEZLLZESV LCD/IARIILDARIIEBRICHEEZE R DIEFRHANREELET,
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.

EESHERMNICTHERALTTELY,
COHEFAZBA-BE . A FAERATHOTHEERFRIISNFEA,
Be sure to use LCD module within the operating conditions. Operating module out of the range is not guaranteed

even if it is in the absolute maximum rating.

LCD/ARILIFHHREDREN THHESELRVOTTEV, BEDQRELLYET,

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

AREHELHDACEAIVT IO TICERSNIERTAIBRORRAELSYET,
Do not use the LCD panel under outside of specified driving timing chart. Otherwise LCD panel may not have

proper picture quality.

BIEERRE. 2BELURN(EER. 88 EL. TNRULDIZE L) Ty 2L AN TR ESALVERIC
BLEL TLZELY,
A still image should be displayed less than two days, if it is necessary to display still image longer than two hour,

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

(6) LCDEV a— LABEINRNEZS . RRAATIARBETET . RRICEENHES . TOBERET 4D

BESAHEITOTTSL,
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.

ERTOLEBAINHLIRTOBR. SHMEBRICKYRLANILAENCEDLLIBENHYFETH . ThIEHETLFEH
TLHYFEEA,

It is neither a breakdown nor a defective indication though very slight change in black level might be periodically
seen in a black part on the black display image according to the source of light (angle of the luminance and the

source of light).

AEKREBICRESA TV LIENERERE, BT FoTEN, ChEBATEMALIIGES . BADHRE - IR
PRHEDLIEDBNLABHYVET  BEEEPANESLEY. ERBRDONTVFEFLZED L N EKERE
BAGROKIITERELTTEL,

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.

EVA—IUABREBRARDAAESONM, UIERICOVWTIE, KAEHEEDER-EEEXTD— U RIZH-T
TELY,
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on-off input signal

after power on of LCD module.

EimEiE F CORKBFERSNDGEE. BEXNRIDEIZGEYET,
The prevention of dew condition is necessary when LCD is used for long time under high-temperature and

high-humidity
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Store in the dark place.

3) REAHE Keeping Method
a. BT BAICIEHTHROTTIL,
a. Don't keeping under the direct sunlight.

( RERDIEEHR )

[ Precautions for Storage ]

(1) BERHFHRE, EFARXOBOVENMETITHRELGZOTTSWD, BOEFRICRELTTSL,

After opening the package, do not leave the LCD panel in direct sun or under strong ultraviolet ray.

(2) ERREFEEUT TRERMHENREL . ERREFREULETIFSMMEDREKLLY ., TORKREIZRSLL
BRGENHYET . TESLTERMETOREFEZESBVOLET . FLEEDTWBFICRELET L. FHER
BEVUVAYRITAILLDT A—DEZTES, TELEITERMATOREESFELNLET .

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.

b. FLAIZ#IO THEFTIZIRE TSN,
b. Keeping in the tray under the dark place.

DONT

DO

=~

-,

7 4 >
NS
,/“‘ = "" A
R ,~z’,~’ > x
X :
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(1)

2

(3)

4

(5)

(6)

( thDXEHEIE )
[ Other Notice ]

AHERTEENTOTFEA, REEVLOIRET DTITRBEVNET,

Operation outside specified environmental conditions cannot be guaranteed.

EIR (VDD1-VSS, VDD2-GND )DAVE—S U REFIFTEAT 54, LCDED 21— ILDEERGELIZ
NARIAVERBALTTSLY,

As power supply (VDD1-GND. VDD2-GND) impedance is lowered during use, bus controller should be inserted
near LCD module as much as possible.

NPIVKRAICITFARDGERYFTONTOET L, ABOKRBIEEIMRICHLTHIELET DT,
ESTEAPCRNVEMEOBLETRERIRELGUVDEIICLTEELY,

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.

HWEDRRELELGYFET DT RLTED2A—ILESELEWNTFILY,
Disassembling the LCD module will cause permanent damage to the module.

Do not disassemble the module.

LCD/ARILABIEL-HE . FDRRZOADPF(IZANGNTZEN, BR@EAF B KBRFISHWHEE,
EbLICARBRTHLVEELTZELY,

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.

AR FEMEANICHRERECOLEETIEICRVTODS(EFEZAY . HE/NA,
1-1-1k) o0z 4y  MEERR)Z—UIFEALTOER A -, BATEYFEE A,
ODS (specific chlorofuorocarbon, specific halon, 1-1-1 trichloroethane, carbon tetrachloride) are not used or

contained in material or all production processes of this product.

(M) EDP2—ILOBEEIZOVTIE A BRKICKYRHEZ T HIEENHYFET,

FNFNOBEBERGEIHE-S>TEELTTEL,

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

(8) TDfth, BEEFEHMIHT HEEFETEFLTIZSL,

Observe all other precautionary requirements in handling general electronic components.
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{ LCDESA—ILOBEEIEEIE )

[ Discarding liquid crystal modules ]

LCDED a—ILEWEIT HHEEIEILUTOEITEELTTILY,
Follow the regulations when LCD module is scrapped.
The government you stay may have some regulationsabout it.

LCD/SRJL -
s ASRABELTHREEFL TS,
- ALCDED1—IILOEFEEEMEEHYFELA,
- LCDAARVICIE, BR-BEVERFEFNTEYFEEA.

* LCDARVICEFNSBSEMBET. SHME (]9 100mg ) T, /ARILAEIN THLRNE TAEIFEL,

REMLFEHBEE ( LD50 ) = 2000 mg/kg o

- FEEM ( Aimstest ) : [EM ( Negative ) DM ZRBATHEALTEYET,

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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( ERABROEEEHR )

[ Precautions for Rear Polarizer ]

ERARORAICITEER LI/ IVLEFERALTEYET,
PEEER LD L LAIXERRBBENFEELLT VA RYBRWIZEITERLLEZSL,
Brightness enhancement film is being used for rear polaraizer surface.

This film is easy to delaminate during layers.

DABBOETE. FKEF. REICBVTRARDIHBAEE, BOASEHSLENEIITLTTEL,
BRI DOE oM TG LEREMELHYET
Do not have an impact or put on a high stress on the edge of rear polarizer because it has the potential to become

a dilamination , when you fix, hold and mount this module.

DRFHIRDIRETAIVLERBET DRI TRDORITEELTTSLY,

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

a) RETAIVLERIEET DEEFICHARGRICENLOOHFLLOEHTENTTSLY,

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

b) {RETAIVLDFBETIERE T —THEEHEL . B-POL-1QOA"DFRIZFIBELTT S,

Please peel off a protect film with adohesive tape.
At that time, peel direction is “A” in Figure POL-1.

10°~20°

HI
O A

|
|
| I
!
| _| ..... Al —
[
i A
!
|
/\/

/\_/

Figure POL-1 Peel direction of protection film(Rear side up)
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c) RIBEEATIRDMBET—TDRIBEAE(L180° ITEVLVAE TT>TTELY,
FIBEAEI TRIIHIDEIRLBEARBENREELOIGRYET,
Please peel off the peel angle by about 180°.
Do not peel off the peel angle by about 90° because the angle is easy to delaminate during layers.

-
4 OK 2\
Adhesive tape o
P 180
|:> Protect film
/ Rear (Bottom) POL
L_i\ FPC
Front (TOP) POL
\\§ J
Adhesive tape
Protect film
i / Rear (Bottom) POL
FPC
Front (TOP) POL
— NG \
Adhesive tape
\ t 90 °
Protect film
/ Rear (Bottom) POL
FPC
Front (TOP) POL
\\§ 4
\_

Figure POL-2 Peel angle
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1. #EA%E Applicable Memory liquid 64 Color crystal display

CGUAVEIEN SV RAE AN -MBBE D64 HS—AEYRBETARATLATT,
SNEERIER14-112RLTOET,

This TFT 64-Color LCD module is a reflective active-matrix with slightly transmissive
memory liquid crystal display module with CG silicone thin film transistor.
Module outline is indicated in Figure 14-1

2. BEZE Overview

- WEBEHT—/ARIL

- BEYAX 2138 fMEE 240 x 320 EHR

+ 6bit/NTLILIET I KBTIl

- 1EFZEDRTFRIZ RGB & 2bit#RALVTHY., 64 RIBHAIRE

« NIRRT —REIBADAE)—ZRNE

- B/ ORMERAWVER-BEE - OV N\ IMNEED LG EE
- BIEHEEBHOTFT/ARIL

- RIFEARIEHCHH

- FPCIz&BiEsE

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

2.13” screen has 240 x 320 resolusion.
- Display control by 6bit parallel data signal communication.
1 pixel has RGB each 2bit, the pixel can display 64 colors.
+ Internal memory for data storage within the panel.
+ Thin, light-weight and compact module with monolithic technology.
Super low power consumption TFT panel.
Front polarizer surface is HC treatment
- With FPC (Applicable connector : Ref to recommended connector on Table 8-2-1) AF

3. Bk Mechanical Specification

Table 3-1 ##i#iAI{Lt4%ERX Module mechanical specification @~ AD AE AF

Item Specification

EEYAX Screen size 2.13”

BRI T  Active Area 32.4 (Horizontal ) x 43.2 (Vertical)

Ry &R Dot configuration 240 (Horizontal ) x 320 ( Vertical )

FykEwF Dot pitch 0.135 (Horizontal ) x 0.135 ( Vertical)

B R E5 Pixel Array Square

RERE—F Display mode Normally Black

SR ~Tik Outline Dimension 354(W)x48.6(H)x0.91(D)

B= Mass 3.5 (max)

Front Polarizer ( Pol top ) : HC (Hard coart treatment )

FELEE Surface treatment
Rear Polarizer (Pol bot) : With APCF

Note : FHIZHMETEOAEEIR14-125 8

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

Table 4-1 #HF5£#l Pin description

Pin Cofigur .
Symbol 1/0 . Function " =
No ation

K —FRS5 4\ —BiE
Power supply for the Vertical Driver

1 VDD2 Power -

2 (NC) - - Open ( No connection )

3 GSP Input NoPull | #—FrRSA4/X\DRA—MMEF  Start signal for the Gate-Driver

F—rRSARDIavIES

4 GCK Input NoPull
Pt o Clock for signal for the Gate-Driver

5 GEN Input NoPull | #—kARx—TIILES Gate enable signal

NAFI/F—bRSANDMHRAEES

6 INTB Input NoPull . . . .
Initial signal for Binary / Gate-Driver

LCDOEESER

VCOMERBMIAE D Signal / Duty = 50% DA Note 4-1
7 VB Input — .

Black signal voltage of LCD (Note 4-2)

Inphase signal to VCOM / Duty = 50% Square wave

LCDORESERE

VCOME#F (D Signal / Duty = 50% D ARz
8 VA Input — HHLIHOSigna e ¢ OLHE Note 4-1

White signal voltage of LCD
Opposite phase signal to VCOM / Duty = 50% Square wave

RAFYES 1 i— EEATYER

Power supply for the Horizontal driver and the Pixels mem

9 VDD1 Power -

10 VSS Power — GND

INAFYRSANDRE—HMES

1 BSP Input DRI Start signal for the Binary-Driver

ot ) s=m
12 BCK Input N :3\104;1- fJol; Zg\i:nag ZfDB;:;:yﬁDriver
13 R[O] Input NoPull | FHEFROHKES Red signal for odd Pixels
14 RI[1] Input NoPull | BHEROKES Red signal for even Pixels
15 Glo] Input NoPull | FHEFRDEES Green signal for odd Pixels
16 GI[1] Input NoPull | BHEROXFES Green signal for even Pixels
17 Blo] Input NoPull | ZFHMERDFES Blue signal for odd Pixels
18 Bl1] Input NoPull | BHEZROEES Blue signal for even Pixels
19 (NC) - - Open (No connection )

LCDOAEVIHFERE /Duty = 50% DHRIK
20 | VCOM | TInput - RIE /Duty = 50% DA# Note 4-1
Common terminal voltage for LCD / Duty = 50% Square wave

21 (NC) - - Open ( No connection )

NoPull : FILT7yT  TIWEHLELELTHEEL
Neither Pulled up nor Pulled down.

Note 4-1 :NEFDO X A HIHEBICEEZE DG >THEYET DT HER. VT ILENHASNENKSITER
LTTEL, VBIX VCOMERILEF TY . VAL VCOM , VBDO REGEHETY,
Because of direct connecting to internal common electrode,
Please don’t be static electricity / ripple / etc applied.
VB is the same signal as VCOM and VA is the inverse signal of VCOM and VB
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Table 4-2 ANEFBLANJL Input Signal Level AE
Symbol | 1/0 Signal Voltage | =0 R ﬁﬁlﬁi{’; e Operit_lon
(type) Boot Initialization THEH T AR
Update mode Hold mode
VDD2 Power DC Power 5.0V 5.0V
VDD1 Power DC Power 3.2V 3.2V
VSS Power GND ov ov
GSP Input Logic Signal 0/3.2 ov Hi/ Lo Hi/Lo (Enter data) Lo (0V)
GCK Input Logic Signal 0/3.2 ov Hi/Lo Hi/Lo (Enter data) Lo (OV)
GEN Input | Logic Signal 0/3.9 )Y Hi/Lo Hi/Lo (Enterdata) | Lo(0V)
INTB Input | Logic Signal 0/3.9 ov Hi/Lo Hi/Lo (Enterdata) | Lo(0V)
BSP Input | Logic Signal 0/3.2 )Y Hi/Lo Hi/Lo (Enterdata) | Lo(0V)
BCK Input CLK 0/3.2 ov CLK CLK ( Logic Signal ) Lo (0V)
R[0] Input | Logic Signal 0/3.2 oV (Hi) /Lo Hi/Lo (Enterdata) | Lo(0V)
R[1] Input | Logic Signal 0/3.2 oV (Hi)/Lo Hi/To (Enterdata) | Lo(0V)
Glo] Input Logic Signal 0/3.2 ov (Hi)/Lo Hi/Lo (Enter data) Lo (0V)
Gl1] Input Logic Signal 0/3.2 ov (Hi)/Lo Hi/Lo (Enter data) Lo (0V)
B[0] Input Logic Signal 0/53.2 ov (Hi)/Lo Hi/Lo (Enter data) Lo (0V)
Bl1] Input Logic Signal 0/3.2 ov (Hi)/Lo Hi/Lo (Enter data) Lo (0V)
VB (;r;z:;) Square pulse 0/3.2 oV oV 0/ 3.2 (Input pulse Signal.)
VA (Il’ifviz) Square pulse 0/3.2 ov ov 0/ 3.2 (Input pulse Signal.)
VCOM (Il’zf:;) Square pulse 0732 ov ov 0/ 3.2 (Input pulse Signal.)

Genaral Note :

BEIZVSS (GND =0V ) ZEHELLI-ETT,

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

The input terminals must not be in an indeterminate state.

- EREERFERED typlEDEEH
- EEEEE
- Wk

- T—REH
- TARE

. ERRAR, ANEREET “Lo”I2T 3.

. BEONBOMMILTE ( BF—2OEBAHEHE ) AE
MR ZVA , VB, VCOM % “Lo "2 %,

. RRT—AOBERALENR

. FSBHELTRTES

= Above each Voltage value is typical.
= Boot

* Initialization

* Data Update mode :

» Hold mode

: When just input Power. Make all terminal “ Lo ”

: Initialization process at power-on.
VCOM,VA and VB is keep “ Lo ” until module initialize.

Updates data in pixcel memory.

: Maintains memory internal data and maintain current display

(Recommended to write black data.) AE
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5. $#XRAXFEN Absolute Maximum Rating

Table 5-1 #xTwRAEHK  Absolute Maximum Rating AE VSS(GND) = 0oV
Item Symbol Terminal MIN. MAX. Unit Remark

V_VDD1 VDD1 -0.3 5.5 A%

A N— B
FIAN—RIREE V_VDD2 VDD2 ~0.3 5.5 \Y%
Power supply voltage
V_VSS VSS 0 0 \Y
. GSP, GCK
High Level V_IH GEN , INTB V_VDD1 \Y
AQESTERE BSP, BCK
Input signal voltage R[0O:1]
Low Level V_IL Glo:1] -0.3 \Y
Blo:1]

QEVIHFEE High Level | VH_VCOM VCOM - 3.4 Note 5-4

VCOM,VA,VB VA \Y

terminal Voltage LOW LeVel VL_VCOM VB —03 N
. Note 5-1
REFELEE Tstg R ~30 30 C ote 5
Strage Temperature Note 5-2
EMERE ( ARIILRERE ) Note 5-1
Operation Temperature Topr - -20 70 C Note 5-2
(at panel surface ) Note 5-3
The absolute maximum rating is the limit value. AB

Genaral Note :

BEIIVSS(GND =0V) #E#ELLIZETT,

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

Note 5-1 :

EVa—ILDOWHEEE A CBEIL TEARAEREBALKIITLTTSELY,
Do not exceed this temperature in any parts of module.

Note 5-2 : BEIL95% ( RE40E )ETELTTIWL, FRAERICITEELTTILY,
RKXBEEE 39CUTICL, BEIEHRLTTIL,
WBELLGE. EXN) I RELAEFREFBRLEVGELHYET,
Humidity 95%RH Max. (Ta = 40°C ) Attention should be paid to static electricity Maximum
wet bulb temperature is 39°C or lower. No condensation is allowed.

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

Note 5-3 :

Ta =+25CICTHEZEITLET
Operating temperature is the temperature that guarantees only for the operation.

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

Note 5-4 :

VA, VB, VCOM MHigh-Level BFEI& V_VDD1LITEY %,

The Hight Level of VA, VB and VCOM must be below V_VDD1 voltage.

BEREFEEDAZRIETHRETHY . AVIMAMRERE - EOMORTHLEICELTIE
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6. BRAETE  Electrical characteristics

6-1) TFT#&&/\®LEREIER TFT LCD panel drive

Table 6-1-1  BREIEH Operating Condition AR
VSS (GND) =0V, Ta = +25CC

Item Symbol Terminal MIN. Typ MAX. Unit | Remark
VVDD1 VDD1 3.1 3.2 3.3 A%
RSAN—BREE
71 —RER VVDD2 | VDD2 4.85 5.0 5.15 \Y%
Power supply voltage
VVSS VSSs 0 0 0 VvV
GSP
GCK
High Level VIH GEN VVDD1-0.1 3.2 VVDD1 A%
ANEFERE INTB
Input signal BSP
voltage BCK
. 0 +0.1
Low Level | vi | RI0:1] 0 \Y
ow e Glo:1] | (VVSS) (VVSS +0.1)
Bl0:1]
VCOM, VA, VB VA o
terminal voltage Low Level VB 0 0 +0.1 AV2 Note 6-1-2
VCOML
ow eve (VVSS) ( VVSS+0.1)

Genaral Note : BEIXVSS (GND =0V ) Z&HELLI-IETT,
Above Voltage value is a value based on VSS (GND =0V )
VSS =GND =0V

Note 6-1-1 :  VCOM¢& VBIEREIAE. VAILEGEDIES LGYET,
T A—BEREAZIVTDAUNREELENKSRETFELNET,
VBIEZVCOMERLIESTY . VAIZVCOM , VBO RERIERTY,
VB is in-phase with VCOM. VA is opposite-phase to VCOM.
Please design not to be occured deviation of Center voltage / Signal timing.
VB is the same signal as VCOM and VA is the inverse signal of VCOM and VB

Note 6-1-2 : VA, VB, VCOM MHigh-Level EEIX VVDD1LTET 3,
The Hight Level of VA, VB and VCOM must be below VVDD1 voltage.
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6-2) BIRY—4 X Power supply sequence

J[OB[ USRS [[8 LI
HYREOL—LdEET d-T1

aouanbas }JO-1IaMmod aouanbasg uo-lamod 3or[ U99.DS [[B 93LIM
([ HUREOE—LIOCIEET V-3
B4 9T Aoy o (Y B BT AV
P vewmoon | o /f (uonedo [ewioN) NO Inanmoon | UomezienuT | 01 | ) eseas woneIadg
S 1 —
d-13 V-1
AN G 3 . ~ O
uonezleRUI-4O %:M__wwwﬁm_-ﬁ_ (nze) oy
[ —— [ C ~ [Tolg 2
) [N ol g
[Toly 3
7/ 2
. p, . (nee)
LN Y /[/]/ B g
dsa M99 S
7/ dso i
“ /L 8L pmv.
S / » . 3
\ (ze) aLNI
17
> _ _ <—>
dISWOZ so[0£0 3[DD 3=
(AZ'€) VA
$||$||||_E_|
T OO EMr |_|_.$_ _ (Az'€) an
ﬁ p— p— — —— —— -
2 o _ _ vm_ _ (AZ'€) WOOA
@A VA TNODA JJo-unoy 3ser ) (dAVA NOD A UO-UNI0] JS1f )
— 008 711 0€ 1OYV : 9L, 9987 0€ 1YV : 1L
(AZ'€) Taan
TAAA Jo %66 o
g S S E :
8L 09SWIT U J9SWT UIy LL mu
T c
(A0'S) 2aan 2
A A 30 %66 |
o o d Ve
LL &= Sl

JRi—42 X Power supply sequence

6-2-1 =

Figure
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[ ON Sequence ]

T2

T3 :

T4

______________________________________________________________________________________________

: VDD13Z EIFER (ICIZ& D ). WIRICIBE ENY DEBVWERIFFEALAZAWVTT U,
: VDD1 rise time (depend on IC) . Please not use extremely slow power source
: VDD23L EIFB5fE (ICIZ&D ) o #BIRICIE LAY DEBVERIFFEALLZVLTTEL,

: VDD2 rise time(depend on IC) . Please not use extremely slow power source

BRAEUYAODNHL ( EELAZEEEAA ) LET, T3 Z 17Lb—AL
: Pixel memory initialization ( write all screen black ). T3 = 1 frame
: VCOM , VA, VBiL 5 LAV Y B5RA T4 Z 30ps

X EHEHBE RO S v F RO AL Z RS 5= DEFE

: VCOM,VA,VB rise time T4 = 30ps

Release time for initialization of the latch for common control.

BHENS) 0 AR

Duration of normal driving.

T5 :

T6

T7

T8

BERAEVAOHHAL ( BEELFEZREEAA ) LES, Ts5 : T3ER#%
: Pixel memory initialization ( write all screen black ). T5 : same T3
: VA, VB, VCOMZIL T IFHFRE T6 = 30us
: VCOM , VA , VB fall time T6 = 30ps
: VDD23iI 6 FIFEfE (ICIZ& %) o 1BIRICEETAYDEVWERIIFEALEVTT S,

DEICIHLCTA AFy—VRIBEEBHLTT L,
: VDD2 fall time ( depend on IC) . Please not use extremely slow power source

If necessary use discharge circuit.

: VDD1IZ B TFIFiFHE (ICI2&kD ) o MWIRICIBETHAY DEBVWERIFFEALBEVTT S,

WMEBIZIHR LT A AFy—VRBEEEHLTT I,

: VDD1 fall time ( depend on IC ). Please not use extremely slow power source

If necessary use discharge circuit.
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SHARP

6-3) ANESDEKRM

Input signal characteristics

Table 6-3-1 EAX4F Recommend Operating Conditions and DC Characteristics
VDD1 = 3.2V, VDD2 = 5.0V, VSS (GND ) = 0V, Ta = +25C

Item Symbol Min Typ Max Unit Remark
1frame frequency fv — 18 18.9 Hz
vertical period tV 53 55.6 — msec
Table 6-3-2 AC¥§tf 1 Input Signal timing Parameters 1 AE

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

Signal Item Symbol Min Typ Max Unit Remark
VCOM frequency fVCOM 54 60 66 Hz Note 6-3-2
VCOM Duty 50%
VA Rising time tr VCOM N — 100 ns
VB Falling time tf VCOM = - 100 us
(Duty cycle ) (tdy VCOM ) 48 50 52 %
Rising time tr BSP - — 50 ns
Falling time tf BSP — 7 50 ns
BSP Setup time Hight level ths BSP 330 335 340 ns BSP to BCK
Setup time Low level tls BSP 330 335 340 ns BSP to BCK
Rising time tr BCK — — 50 ns
Falling time th BCK - — 50 ns
) ) 0 Note 6-3-5
Hold time High level thh BCK1 — — ps
BCK (0 or more ) BCK (1) to BSP
BCK frequency f BCK — 0.746 0.758 | MHz Duty 50%
BCK width Hight level thw BCK 660 670 680 ns Duty 50%
BCK width Low level tlw BCK 660 670 680 ns Duty 50%
DATA Rising time tr RGB — — 50 ns
R[O],RI[1] Falling time tf RGB — — 50 ns
Glol,GI[1] Data set-up time ts RGB 330 335 340 ns
Blo],BI[1] Data hold time th RGB 330 335 340 ns
Note 6-3-2 When the VCOM , VA and VB frequency are slower , the flicker might be seen.
Please evaluate sufficienth when determing the VCOM , VA and VB frequency.
Note 6-3-5 : The Hight period of the BCK ( 1) must be present in the Hight period of the BSP. AE
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Table 6-3-3 AC %% 2 Input Signal timing Parameters 2 AB AE
VDD1=3.2V,VDD2=5.0V,VSS=(GND) =0V, Ta=+25C
Signal ITtem Symbol Min Typ Max Unit Remark
Rising time tr INTB — — 50 ns
Falling time tf INTB - — 50 ns
Pulse width Hight level | thw INTB 592.87 53.67 54.47 ms Note 6-3-3
INTB Pulse width Low level tlw INTB 163.68 166.16 168.64 Bs
Setup time ( Hight level ) | ths INTB 20.46 20.77 21.08 us INTB to GSP
Hold time ( Hight level ) | thh INTB 265.98 9270.01 974.04 HS | GCK(643) to INTB
Hold time ( Low level ) tlh INTB 20.46 20.77 21.08 BS | GCK(647) to INTB
Rising time tr GSP — 3 50 ns
Falling time tf GSP — N 50 ns
GSP Setup time Hight level ths GSP 40.92 41.54 42.16 us
Setup time Low level tls GSP 40.92 41.54 42.16 ps
Rising time tr GCK p—= — 50 ns
Falling time tf GCK . - 50 ns
Setup time 2 ts GCK2 0 (335) - ns GCK to BSP
Setup timel ts GCK1 16.37 - - ps GCK to GEN
Hold timel th GCK1 16.37 - - ps GCK to GEN
. . 0 Note 6-3-4
Hold time High level thh GCK1 — — ps
GCK (0 or more ) GCK (1) to GSP
81.84 83.08 84.32 ps Duty 50%
GCK width Hight level thw GCK Note 6-3-1
1.0 — — ps
Duty 50%
81.84 83.08 84.32 s Duty 50%
GCK width Low level tlw GCK Note 6-3-1
1.0 - - ps
Duty 50%
Rising time tr GEN — — 50 ns
GEN Falling time tf GEN - - 50 ns
Pulse width Hight level thw GEN 24.56 - - ps
Note 6-3-1 Partial Update mode ( non-updated timing ) [ Fast forward GCK ]
Note 6-3-3 Keep “ Lo ” INTB signal without communicating. AB
Not to make a INTB terminal “ Hi ” when it does not communicate.
Note 6-3-4 : The Hight period of the GCK ( 1) must be present in the Hight period of the GSP. AE
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6-3-1) ACAAZIUJ %K Signal Timing
90% - v+ 90% 0% , . 90%
BSP lﬂ GSP 1ﬂ
> e o e - e e
rBSP tissh trGSP tfGSP
P thwGEN -
0% |, | 90% i i
R[O ] | | 50% :IQO% 90% II 50%
Glo:1] ! ' ¥ !
BI 10% _f | 1\ 10% GEN 10% ! b\ 10%
0 L - e > e
trRGB tfRGB trGEN HGEN
twGCK thwGCK

5
X
©
]
X
©
2
=S
=
S
>
s
S
S
i
S
>

1 {[rVCOM > tfVCOM
L fVvCOM X
h >
1 |
20% 90% ! i
1 1 | 1
VB 1% i i 10% : 10% /" 10%
1 1 1 ] 1
1 trVCOM s tFVCOM
B fVCOM R
) >
1
0% H 90% !
1 1 1 1
1 0| 1 )
AET R - — -
i tFVCOM Hm trVCOM

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

i) fVCOM (VCOM/VA/VB): Duty is 50%

Figure 6-3-1 AC timing 1
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6-3-2) EEACHAIVJ MR Vertical Signal Timing

ﬁS
SO%L 50%

 thiNTB
-

<5
INTB 50%—f
thhGCK1
thsINTB <+ -
1! 90%
. thhINTB R
| 50% >
‘ P <
P
thsGSP <« | &> tlsGSP
I
f i
""""" 648" bR D 640 (641 {642 (643 (644 (645 (646 {647 ;
' 90%
’ \ 50%][ Y 50%7L *50% 50% 50%7[ *50% 7! 50% \ / \ / l

tSGCKl H H thGCKl

Low (GEN : Inactive)

Low (GEN : Inactive)

GEN
MSB\/ LSB\/MSB LSB
Data 1 1 9 290
Horizontal . '
Control Pulse Inactive /( Active ]

Inactive

GCK Duty is 50%
Data: R[0],R[1],G[0],G[1],B[0],B[1]
Horizontal Control Pulse : BCK , BSP
Figure 6-3-2 AC timing 2

AE
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6-3-3) JKF ACHAZIUJ %MK Horizontal Signal Timing

- . 5
GEN i . J_\%G

thhBCK1
¢
! 90%

50%
H I (
H )) ))
#——ﬁnsBSP

tSGCK2 <
1
BSP 50%

(]

]

]
thsBSP ¢

BCK

R[0]
0Odd Pixels
55

RIl1]
Even«Pixels
2T

Glo]
Odd Pixels
5
GIl1]
Even Pixels
[(¢
2T
Blo]
Odd Pixels
S
Bl1]
Even Pixels

S

0]
N

LI T

[oe)

oy}
N

BCK rise BCK fall
| 50% 50%
BCK | :
itsRGB | thRGB , tsRGB| thRGB, BCK Duty is 50%
R[0/1] | ' [ GCK Duty is 50%
GIlo/1] 50% 50% 50%
Bl0/1]

Figure 6-3-3 AC timing3 AE
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6-4) ARNEBLEEERT Input Signal and the transfer method of data. AE

TR
Data update

Bl F—rSANDT—EEH Example : Updates Gate Line 1
1) JWIBEROMSBT—4% 1Line/M#E#&R. ALRERD LSBT—4% 1 Line/M#ELFET,
First : Transfer MSB data of 1 line , Second : Transfer LSB data of 1 line

Repeat 1) from 1t line to 320t line , can update full screen.

- E2XZADEBRT—4 (K MSB/LSB, & - MSB/LSB, # - MSB/LSB)
Hi(1) : ZB¥ESY+EILD Bit-data ( MSB/LSB) % %&R,
Lo(0) : BEUES+E)LOD Bit-data ( MSB/LSB) IdIER, ( BRT )

Image data to be written. (Red — MSB/LSB, Green - MSB/LSB, Blue — MSB /LSB)
Hi(1) : Bit-data of the corresponding pixel is displayed.
Lo (0) : Bit-data of the corresponding pixel is non display. ( Displayed in black )

2) CODEIME%E 1Line ~ 320 Linen & GHMICIEYIRITETCLRERED T —FBHEITIENHEET,
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6:5) ANEBDEAIVYJFr—bt Input Signal Timing Chart

6-5-1) EEAAIVY  Vertical Stanard timing.

-
‘ 1 Frame
)
INTB ' |_
GSP | | ( | |—
))
647 648 1 2 3 4 640 641 642 643 644 645 646 647 648 1 2

SS S Y Y Y N e e I
GEN éEN : In}active ! | | | | | § § § GENli Inucti\ie

! /L i i‘\ | !

Data Low // \ i\\ Dﬁt? Low §
T 1T 77 | ! i
MSB
1
Horizontal
Control Pulse Inactive e
WEIGESTY,
. Necessary signal.
1LineB DT —42 A 1 EAM . _
Data input period of 15t line 320 Line B O 7 —4#5:% #AR (Internal logic)
| Data transfer period of 320th line
1Line B O F —4EEEHAR (Internal logic) 320Line B DT —3 A A HAR
Data transfer period of 15t line Data input period of 320th line
Data:R[0],R[1],G[0],G[1],B[0],BI[1]
Horizontal Control Pulse : BCK, BSP
o

Figure 6-5-1 Vertical Diagram
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6-5-2) JKEAAZ4  Horizontal Stanard timing

R[0]

RI1]

Glo]

Gl1]

Blo]

Bl1]

Pixel 3
R_MSB
Pixel 4
R_MSB
Pixel_3
G_MSB l

Pixel 4
G_MSB

Pixel 2
R_MSB
Pixel_1

G_MSB
Pixel 2
G_MSB
Pixel 1 Pixel 4
B_MSB B_MSB
Pixel 2 Pixel 4
B_MSB B MSB

Pixel-239
R_MSB

Pixel-240
R_MSB

Pixel-239
G_MSB

Pixel-239
B_MSB

Pixel-240
B_MSB

EETHIERT 4

MSBEID #T —3% %15

Transferred (Input ) pixel data.

Transfer (Input) Only MSB data

Pixel-240
G_MSB
y

Rl0]

RIl1]

Glo]

Gl1]

Blo]

Bl1]

Pixel-3
R_LSB
Pixel-4
R_LSB
Pixel-3
G_LSB
Pixel-4
G_LSB
Pixel-3
B _LSB
Pixel-4
B_LSB

Pixel-1
R_LSB
Pixel-2
R LSB
Pixel-1
G_LSB

Pixel-2
G_LSB
Pixel-1
B _LSB
Pixel-2
B _LSB

Pixel-239
R_LSB
Pixel-240)
R_LSB
Pixel-239)
G_LSB
Pixel-240
G_LSB
Pixel-239
B _LSB
Pixel-240
B_LSB

EIETHERT 2

Transferred (Input) pixel data.

LSBERD AT —HE£IE

Transfer (Input) Only LSBdata

/
1Line®7T—4T MSBEID&HT —5%4(E 1Line® T—4T LSBEID AT —42%%(E
Transfer Only MSB data of Single line o Transfer Only LSB data of Single line
GCK
BSP (Q | | I | |
27 D)
1 2 3 , 120 121 122 123 124 1 2 3 , 120 121 122 123 124 1
BCK L % . | 3& L] |
/ /
Data 6 Signal l l l l l l
R[O]/[1] [ y
G[O]/[1] pixel | pixel pixel pixel | pixel pixel
B[O]/[1] 1:213:4 239:240 1:213:4 239:240
7/ 1

Figure 6-5-2 Horizontal

Diagram
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6-5-3) Partial Update mode (AC timing & Diagram) AB

80 - 160 SA AR BHF DIHE
When 80 - 160 lines of the image is updated.

1Frame
i ()() (}() —S$
INTB 0% \
i thsINTB
‘ <« ( / S5
thsGSP e- H tIsGSP
647 648 1 2 3~ 159 160 161 ——————————————> 321 322 323 ~642 643 644 645 646 647 | 648 1 2
O 1 W A Y A O A
_S 3 ] 1 ! S-
p~: : |
S ./W 1/l ! [
Normal GCK ><\ Fast forward GCK /':" NormalGCKi >
; /N N |
| ! |
| ! | |
! 1 H |
! Low (GEN :Inactive) i /_\_/_\_/_\_/_\_/g /_\: Low (GEN :Inactive) i
GEN -5 ; <5 i " S : <5
3 : i |
1 1 ! )
! 1 . |
| | Li Line-160 [ |
| — R |
i : \ ‘ : i
Date Lo/ ( R 1
! [} ! |
| ‘ ! |
| : | !
! ! |
Horizontal ! Low (Inactive ) Active \\ )\ Low (Inactive) !
Control 4(, . . ! A < ; «
Pulse | 1 ! |
! 1 |
| : ! |
i ! | 1
Non - update b . - S
State SN (Static image) Partial Update of Pixels Non - update ( Static image ) ms
DISPLAY S\ #1 (#1 to #2) #2 \S
7 7
| |
| |
Example l ————————————————————— Fm=—==—m——mmmmm—mm—m———m——m——- e i
| T Line No =1 T
! L[] ' T T2 o upaace
! | | Line No=80 —> -
i l : : Part|a| Partial update of 80 to 160 lines
! | Line No=160 —i%
1
: | | ! ‘ ‘ ‘ ‘ ‘ No update
| | |
: 1 Line No =320 —¢
1
| i |
! 1% : ALL Vertical stripe (Red ) | 20 : Lines (80 - 160 ) Partial update !
! 1 (Back is Yellow,Text is Partial ( Blue)) |
: ( ! !
i \ Static image Il Partial Update " Static image S
1
/
|
Data:R[0],R[1],G[0],G[1],B[0],B[1]
Horizontal Control Pulse : BCK , BSP

Figure 6-5-3 Patial Update 1
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MODEL No.

LS021B7DD02

SPEC No.

LCP-0620032F

P

6-5-4) Power-On / Off and Mode Change Sequence

SZIRTIIUI S[POW [HUN (IND) O dodY ST gA PUB VANODA : [BHIU]
(AND) 0T S[BULWLIY [[€ SYBW : J00g

o[ Ue0I0S [[8 9ILIA : 664 [BTITUL
Oor[{ U00IOS [[B 9LIA : (O [BTITU]

[Tl (0] [11D°[0] DT ‘[0 : [BuSTs eyeq
MOd ¢ dSd : TeuSts [019U0) [eIUOZLIOH

AI0-Temog ff (uonesadp [ewlioN) NO ff NO-TomoJ
umopInyg muj plo siepdn plo +e1epdn stepdn, L~ a1epdn plo| eiepdn” \ PIOH nu| | og
fen IoH > Ay [OH ereq e1eg ereqg [OH ereq fen
D i y L
(Perd) 66# G# SH—T# V# V#—C# | CH<TCH | CH—1# T# T#—0# (1oe1g) O# Orag)
4 w‘ —
66# [emu| K G# abew| v# obew | e# abew | z# sbew| T# abew g 0 [enu| [
55 5 T
aNIRY [ eanoru] | SAIRY [ eanyoey] | SAIRY [ eanyoey] | SNIRY [ eangoeu] | SAIY
5 S5
: [ eanoey] | : [ eanoey] | : : : [ eangoeu] | : [ eangoeuy | :

[ eamgoru] |

[ eangoeu] |

U U iy s

w‘
[ eangoeu] | [ eamoRy] |

—

In
~

[ eanoey] |

[ eamory] |

S S S,

[ eanoey] |

M
<

\ Laan

ajels
uonjesado

snjejs
a|npo

MIIA
Kejdsiqg

jeubis
ejeq

leubig
jo43uo0)
|ejuozLIoH

dsoO

g.NI

VA

an leubis
o2

WNODA

¢dadn

1amod

Figure 6-5-4 Mode Change Sequence
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6:6) ANEBLEEERTR. T—FA1VERE Input Signal and Display, Gate Line Setting

< T—ANEM@EZRAE Data positionin display [H, V] >
(
P*: Pixels position
L#: Gate line
Pin Signal Data
] RI0] Red D3 # Pixel HT—% Signal
D]Sp]_ay Red signal for odd Pixels
. RedD &%k Pixel i T—%4 Signal
Slde up Rl1] Red signal for even Pixels
Glo] Green®D3F ) Pixel H7—%4 Signal
Green signal for odd Pixels
ActiveArea al1] Green®{B %k PixelFT—4 Signal
Green signal for even Pixels
240%x 320 dot B[0] Blueo)'%‘r%ﬂ Pb;elfﬁf—’ﬂ Signal
1Pixel = RGB Blue signal for odd Pixels
Ixe BI1] Blue®{B % Pixel T—4 Signal
Blue signal for even Pixels
Area gradation of rach RGB have 2 ddot
™ bit& B RDBE R
(64 color display ) Bit-data Relationship between bit data and pixel
1pixel NDERGBERT2. /3% 455,
MSB |MSB - Pixel-Block occupies 2/ 3 the
subpixels of the each pixels.
1pixel HDZRGBERT1. 3% 455,
LSB |LSB - Pixel'Block occupies 1/ 3 the
FPC subpixels of the each pixels.
1Line A DEJ I T—REBRLEIZDONT
About Pixel data of 1 line and the area ratio of 1 pixel.
pixel-1 pixel-2 pixel-3 pixel-4 pixel-239  pixel-240
T J
e — — —
»
1pixel COERLE MSB: 2 out of 3 sub-pixels.
The area Ratio of pixel .
LSB : 1 out of 3 sub-pixels.
[ Sub Pixel ]
g

Figure 6-6-1 Data position 1
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6-7) JHEEMR Current Consumption AD

Table 6-7-1 HZEER Current Consumption AE AF
VDD1=3.2V,VDD2=5.0V,VSS (GND ) =0V, Ta = +25C

(0] ti Displ P
Moo - o Symbol Min Typ Max Unit | Remark
Mode pattern | Source
B S . VDD1 IVDD1_cl - 0.2 83.0
AR White =€ LA Note 6-7-1
Condition 1 display VDD2 IVDD2_c1 - Less than 0.1 5.0 Note 674
BITE G2 . DD1 IVDD1_c2 - 2 .
AR White | " VbD1c ’ 850 ua | Notw6r2
Condition2 | P | ypp2 | IvDD2 2 | - | Less than 1.0 5.0 Note 6-7-5
AEE . § s .
B E 43 White VDD1 IVDD1_c3 5 188.0 N Note 6-7-3
Condition 3 | P | ypp2 | 1vDD3.es | - 6.5 19.0 Note 6-7-6

HBEHE Common condition
VDD1=3.2V .VDD2=5.0V . VCOMH = VDD1, VCOML =0V (GND) . fVCOM = (60Hz) . Ta=25C

F6-T-1DHBEERICIEEKE6-8-1DVCOM , VA, VBIFFDRSA4T ( Ef{fi[E#& Capasitance ~DFvr—,
TARAFY—IER ) FEHFEEA, AD
The contents of VCOM, VA, and VB terminals(Equivalent circuit Charge to capacitor,Discharge current)

in Table 6-8-1 are not included in the current consumption in Table 6-7-1.

( Common Note )
CHDEFFEHETHY. T —E2EHTEDOPecakBRTIEHYEEADT, ERICRBEH-ETTSL,
VDD1, VDD2RIZaVTUFDOEBEHEEZHEBLED,

This is value in average, not the falue of peak power at the time of data-update operation.
Some marging for power supply is recommended.
We recommend capacitor for VDD1 and VDD2.

Note 6-7-4 : Contition 1 ( JI5EEHE 1)
R—ILFE—F (T—2EHEL 2EERT)
Hold mode ( no display data update : White display)

Note 6-7-5 : Contition 2 ( JAIEEH 2)
T—AEHE—F ( IHEH - £EBERT )
Data update mode with display update 1Hz ( 1frame/sec : White display)

Note 6-7-6 : Contition 3 ( HIEEH 3)
T—AEHE—F (1SHzEH : £HEHARTK )
Data update mode with display update 18Hz ( 18frame/sec : White display)
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Note 6-7-1 : BIEEH 1TOERBEAE.
Current measurement method in Conditionl.

T1 : All white Display data .
tI_condition 1 : EROEFBIERIME.,
Current measurement period of power supply.
VCOM (VA , VB)ERASIU T EOEDIRERIHYEE A,
It is not necessary to match the timing with VCOM ,VA and VB .

S .8 I e e T s e T e Y e I o O )
eSO e e Y Y e Y s o o B
voou LML LML L L LT L

tl_condition 1
‘ T1 >
Data %( \

)

1
: Lo
T

Figure 6-7-1 Current measurement method in Condition 1

Note 6-7-2 : BIEEHE 2 TOERBAESE.

Current measurement method in Condition 2.

T1 : All white Display data .
tl_condition 2 : TROEBRATEEM . BIEFFHE L 1sec T,
Current measurement period of power supply. Measurement time is 1 sec.
VCOM (VA , VB)EAMSV T EHEANLEIEHYFEE A,
It is not necessary to match the timing with VCOM ,VA and VB .

L7 e e O e Y Y e O s Y O

RSN O Y O e e Y e O
voou (LT LML L L L L LT L Lg

1 Hz (1frame/ sec)

Data ‘. T1 >| Lo ‘. T1 >| Lo ‘ T >\ o ((
< >

) )

tI_condition 2

Figure 6-7-2 Current measurement method in Condition 2
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Note 6-7-3 : BIEEHE 3 TOERBAEAE.
Current measurement method in Condition 3.

T1 : All white Display data .
tl_condition 3 : TERDERAIE M
Current measurement period of power supply.
VCOM (VA , VB)ERASIU T EOEDIRERIHYEE A,
It is not necessary to match the timing with VCOM ,VA and VB .

nfV : 18Hz (18 frame/sec)

n frame / sec
LS

. e T IS SRR

tI_condition 3

Figure 6-7-3 Current measurement method in Condition 3
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6-8) Electrical characteristics of COM terminals

6-8-1) COMifHFANBZE COM terminal Capacitance

Table 6-8-1 COMixnFANEF=E COM terminal Capacitance

VDD1 = 3.2V ,VDD2 = 5.0V

.VSS=GND (0V) . Ta=+25C

Signal Symbol Min Typ Max Unit Remark
VCOM Cvcom — 56 73 nF CLC
VB Cvb - 59 77 nF CLC + Cp
VA Cva — 59 77 nF CLC +Cp
DISPLAY * White DISPLAY : Black
|
VCOM o :
|
I = o
I I | —_
| — Cp : C LC Cuv
|
VA o alod
|
|
|
| .
External I LCD internal External : LCD internal

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

Table 7-1 Ft2AO4FMHE (R4S )

Optical specification ( Reflective mode )
VDD1=3.2V,VDD2=5.0V, VSS (GND ) =0V, Ta = +25C

AF

Ttem Symbol Min. Typ. Max. unit Remark
. 621 40 60 —
28 47 Horizontal
. 6 22 40 60 — o
Viewing angle range (degree) Note 7-1
011 —
> ) 40 60
CR = 2 Vertical
012 40 60 —
AV AR
7 . CR 15 25 r & — Note 7-2 , Note 7-3
Contrast ratio
}§-§TJ.'4~_~ . R 6.5 8.7 " % Note 7-3
Reflectivity ratio :
Ri Black — White
ise r - ms
ISEEE T 20 40 Note 7-3, Note 7-4
Response Time White — Black
Fall td — 20 40 ms
Note 7-3, Note 7-4
. Wx (0.268) 0.318 | (0.368) -
INRILERE White W
Panel Chromaticity y (0.297) 0.347 (0.397)
RED Rx (0.430) 0.480 | (0.530) - Note 7-3
Ry (0.261) 0.311 | (0.361) — Note 7-6
Gx (0.264) 0.314 | (0.364) -
GREEN ( Reference value )
Gy (0.384) 0.434 (0.484) —
Bx —
BLUE (0.108) 0.158 (0.208)
By (0.149) 0.199 (0.249) —
NTSC tt
. - - 18 - %
NTSC ratio

Note 7-6

NRLVEBER, KEHETEHYFEEA. ( SEE )

Panel Chromaticity is not a guaranteed value.( Reference value )
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Table 7-2 F2AI4EME ( BEiB4EME ) Optical specification  ( Transmissive mode ) AB

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

ITtem Symbol Min. Typ. Max. unit Remark
BBE
o _ T - (1.2) - % Note 7-5 , Note 7-7
Transmissivity ratio
N Black — White
ISERE
) Tor - (40) 150 ms Note 7-3, Note 7-4
Response Time
Note 7-5

Note 7-5 : FBBERUVREREL., REHETEHYEL A, ( BEE )

Transmissirity ratio and Response Time is not a guaranteed value. ( Reference value )
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Note 7-1 : REFADFESE Defintion of Viewing Angl

Normal line

Normal line
|

A 022

6 o'clock direction 6 o'clock direction

Figure 7-1 Defintion of Viewing Angle

Note 7-2 : AVFZARLEDEZE  Defintion of Contrast Ratio
AVRSRAMMEELUTOLSICEET S,

The contrast ratio is defined as the following.

Reflection intensity in white display

Contrast ratio (CR) = — > :
Reflection intensity in black display

Note 7-2 : F=F4HHFMHEDAIEHSF Optical characteristics measurement equipment.
AVMIRRE REFE ARIVKREEREORIEF H7-2, BEREDAIEER7-3OAEREEZRALT,
BEEHDINIINERFLREICTAELET .
Figure 7-2 1s 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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BIFEZ Measurement equipment

( CM-700D )

BIFEE  Measurement equipment

( DMS-803)

Normal line

<—— Sensor

Light Source
(D65 )

Integrating
sphere

LCD panel

Display ( Panel ) center

Normal line
!
Light Source |

\l/ <— Sensor
|
30° " LCD panel

i
Display ( Panel ) center

Figure 7-2 Contrast ratio, Reflection ratio,

Panel chromaticity

Note 7-4 : ERE ( REEDEIL )

Figure 7-3 Response time

Response time ( Change in reflection ratio )

BRURKELLGHESEANAL. EOROXLGFHNOBRELLIZTERLEY,

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

white or black

| White
100 %
90 %
A
]
:
Optical receiver output 1
(Incremental ) :
]
|
v
10 %
0%
— ! |- T —> -
ime
Tr == > Td

Figure 7-4 Response time
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Note 7-7 : BRIEEE ( Eif%ft ) AB AF

JeERE (EBEE ) OREAEETRISRLET,

AIEEEFTOPCONt#DIEER SR-3 . SR-ULIRTY,

Measurement equipment ( Transmissive mode )

The measuring method of the optical characteristics ( Transmissive mode) is shown
by the following figure.

A measurement device is TOPCON luminance meter SR-3 , SR-UL1R.

Photodetector (including lum in osity facter )

L= 400 mm Field=1

Module

Panel center (0=0°)

Figure 7-5 Measurement equipment (Transmissive mode) AE
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8. ImFHIYZHT Pin Assignment

8-1) #HFEIYET Pin Assignment
SMEGTEDFERITE14-1ITRLET

o

The outline dimensions are shown in Figure 14-1

)
-

Display surface

Table 8-1-1 Pin Assignment

No. Symbol
1 VDD2
9 =
3 GSP
4 GCK
5 GEN
6 INTB
7 VB
8 VA
9 VDD1

10 VSS

11 BSP

12 BCK

13 R[O]

14 R[1]

15 Glo]

16 G[1]

17 B[O]

18 Bl1]

19 —

20 VCOM

21 NC

Rear surface

Figure 8-1-1 Pin Assignment
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8-2) FPC #rYehIT45tE FPC Bend Specification

Table 8-2-1 #2#Eax49%4 Recommended Connector

Contact Orientation
Product manufacturer Series Part number " Remark
EafE
MOLEX 503566 (503566-2100 ) Bottom side
TS Note &2
MOLEX 503566 503566-2102 Bottom side
TRIER

FPCZEHYBITHRRIE, & (1) THETIEMESEMH (2) THRELEZRULTHIFTTSLY,

FPCIZASRIZHEMLUAWVEEBULRLEY , £f-. FPCENRRILDEESEIZIZAIN ZZEZLHWVERENVELES,
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.

BICHSRAIYDADEIEERLOTNE, TROZEFEZMELTTIL,
Especially,It is easy to break near the glass edge of the FPC,Please follow below precautions.

(1) FPCHEZEMITHEE @ HASRIuPHS 1.0mm-11.0 mm
&H(2) &MEIFR : W% R0.45mm
Condition (1) FPC bend recommended area : 1.0 mm — 11.0 mm from glass edge.
Condition (2) Minimum bend R : Inner diameter R 0.45
Mo !

i

Figure 8-2-1 FPC Bend Specification

Note 8-2-1 : RFARBIANFTYHIFLRENTTSLY,
Do not bend to the front polarizer film side.

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

Note 8-2-3 : FPCZHFO>TLCDED a—/LZE AL TIF=Y, FPCICEELZAZMA Y LN TZELY,
Do not hang LCD module by FPC or apply force to FPC.

Note 8-2-4 : A—HAE(XBELE, ( FRAKATEETT )

The production of part number is already terminated,but it can be used.
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9. BEGEHL BRU REEHIE  Display Qualities and Warranty Period  AA

BRTARATVAED 12— LR TRMICEATIREEL. HEREEEZICE DG
Please refer to the Incoming Inspection Standard.
REEFBIIETALYVI2ZNNA LT B,

W, ERICERY X LEMLESEEITIERERBEET S,
The warranty period is 12 months from the month of shipment.

If there is an individual contract, it will be discussed separately.

10. #23EH| Recommended example

10-1) #MTFI+EIEEHI  External Capacitors

VDD2 (5.0V) 9
VDD1 (3.2V)
C1 C2 Logic Signal ‘I\\ 2 . ]. 3 il’lCh
- VCOM 64 Color LCD

VA

VB
GND
(VSS)

Figure 10-1-1 External capacitor recommendation capacity value
< B2 TUHYE={E Recommended capacity value >

Cl : VDD1-VSS : rank B 1.0pF Ceramic capacitor
C2 : VDD2-VSS : rank B 1.0pF Ceramic capacitor

TEREREUVESRIZDOWLTIZHEEBTY,

CHEADKRIEER S AT LEEESHEFTMTALV - ETERETL TS,
(AVTUOHBREFRBELVLRELGLOEFERTHEILATRE )
Above circuit and parts are only recommendation.
For actual use, please evaluate their conformity with your system and design.
( Capacitor value can be larger than value indicated above. )
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10-2) #3EHEER] Recommended Structure Diagram

EARRETRFDFESIE  Precautions for SET design.

T 0% MEITEHEICRDL, 2 OMESRTEEEELET,
1,2 [CKYURB~NDARTINZISNT T DREEFHIELET,
1 : Space-1 INVISAREEREDOMIZIEIRAR—REERENET,
2 : CG TREDLIICAN—AFRIZERED 21— IILVEBEERVET,
TO)ILETIERIENBGRBEDS a—ILEREIZRYMNREL,. RRLINELETS
AIREMENBEYE T OTTEEELET,

To prevent pooling, please consider the following mechanical design.
Pooling can not be seen with adopting below structure 1,2 because the pressure on the LCD is reduced.
1: Space-1 Making space between BL ( Back Light ) unit and electrical components.
2: CG Fixing LCD module and set with using CG ( cover glass ) as below.
For other materials, such as acrylic, the LCD may warp and reduce uniformity

F= ERRFTOBRIZEINEICE O TEAFENEELLGNVEIIZTHITEEBELET .,

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

- L -
<—— Adhesive
\ oca

LCD Module

BL unit

Figure 10-2-1  Precautions for SET design

10-3) #ARAATRIZCEITHHELLOEEEIER

Handling precautions in the integration process.

D AAA EETRICEITIEEIR
NRIILREICRODRANRZMASE RRFR (LSF) DREICHYET,
HARAHDERIIB AN/ ARILREICAS REMREVRICHIDDEEZ ST N\URYVTTEEETH
BELLBREWLLET .
If strong stress is applied to the panel surface, it may cause irregular display ( “ Mura ” , etc) .

When assembling the LCD module, please pay attention not to stress the LCD surface as can as possible.
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11. HIRIASRE  Marking

11-1) A>92xzybhEIRI  Displayed by printing. ( Ink-jet print )

B11-1-1 ICENRIIEZRLET
The display position is shown in Figure.11-1 -1

Display contents Display
| side up
Line 1 —> YMDDPA “‘
Line2 —{ 012345

Ul

82 777777 el ‘:;3‘.]
§ S % Printing Area
5 9 S

2 N

i

Figure. 11-1-1 Lot number printing position (top view not to scale )

Table 11-1-1 HIFHAZEF# Marking line definition

Line Marking Description
1] 'tél: v
1 YMDDPA Y %L¢1'HT(E’*§*J-%) . 0.1.2.3.4.5.6.7.8.9
Single-digit year (Last digit of the year )
M ®E A 147 Single-digit Months | 1,2,3,4,5,6,7,8,9,X,Y,Z
DD H&E B 247 Digit of the day 01,02,---,30,31
HETHEI—K Code of manufacture
A WETa—F Product revision
$1)7 )UNo ( 6%7 )
2 012345 012345 Consecutive number Numbers 000001 to 999999
( Traceabillity number )
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12. #i8 R Packaging form

1)

2)

3)

4)

5)

12-1) A—hrAREEH Carton storage condition

A—bUBEH L IFEEE : 8 (max)

Piling number of cartons.

17—k URER{E 1 : 480 pcs

Pakage quantity in one carton

h—boHA4X : 578 mmx 382 mmx 255 mm

Carton size ( Typ. )

BitEE . 7.3 kg

Total mass ( One carton filled with 480 modules )

H—hRERE  Carton store environment

-;BE Temperature
0 ~ 40C
2E  Humidity
60% RHLLTF
BEEESZETICALVTHREOLGNE
60% RH or lower (at 40°C )
There should be no condensation at low temperature and high humidity.

-FBESK  Atmosphere

B. 7N EEFBRRUREMEZ BRSO ENRNREEINGNE
No harmful gas, such as acid or alkali, which causes severe corrosion on electronic parts
and wiring, are to be detected.

‘B  Opening the package

HERICKIHERFOTFIEY 2—ILOWEZHIETH5EMIT,

50% RHULEICERBE®R. B E 7 —REDBN G REZEL CTHAET I,

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

REHIZE DL ILEHST=OIZ BETORENMIN—HIFTTREBVET,

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

KRS &H  Atmospheric condition

BEMEOHZPERMEDLOE—HITRE T HFEXITEEIZEN,

Please refrain from keeping the product with possible corrosive gas or volatile flux.
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#EZHIE  Prevention of dew

natural environment.

“¥&B)  Vibration

{R7FHAM  Storage Period AE

pack, etc. before sealing the pack.

BIIRBIL TOSIBATICIEIRE LGN TZEL,

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

LEREEFHETHOXRMAIFTIKEET.6 HAREE
FILINRYIDLRY B LERETOREIZITHLENWTLEE0,
BHEICERLAWVY Y TILAHIERERTTILI NI I ANE-ObHIE L TREBLET,

Do not store samples in the condition that they are removed from the aluminum pack.

BBREHCI-O, BEERICENTRIRPCRIVED EIH—F ZBVTTEL,
NLYREB D DBEELGBRR[EITIH. ELGREL TS,
BEEARFERHESL. BEHOoHLTRE TSIV, BEICEBIBOREZHELET,
AEGEREEERICEIEELTTIL,
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

If there are unused samples after opening the package, be sure to store them in an aluminum
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12-2) SRAZFRR

Marking of product name

12-2-1) @EFRT Packing box Label

AB

AEFIC. (1) B4 ( LS021B7DD02 ) (2) HE B (3) EPa—LHE #RRLIEINILVEEMLET,
Fro . N\—O—FRTLINIZELFET,
The label that displays ( 1) Model number ( LS021B7DD02) (2) Lot number ( 3) Quantity of module is
stuck on the packing box. Moreover, the display of bar code also applies to this.

HHmE

(4S) LS021B7DD02

Bar code ( 1)

Lot No.

(1T) 2022.11.01 * %

Bar code ( 2 )

Quantiy

(Q) 480 pcs

Bar code ( 3 )

2 g

Bar code

XY —TWHRAT LT, LSk ok sk osk ok sk

o

12-2-2 ) RoHS#R %} is RoHS restriction.

RoHS#R#EIxt s FITH LTI, WMBFEITRLEITVET,
R.C. (RoHS Compliance ) &lE RoHSIESICEELTWWAIEEZEKLET,
LEDa—/jLIE,. 1BB &Y RoHSESIZHIGLTEYET,

RoHS compliant products will be marked on the packing box.

} (1) Module number ( LS021B7DD02 )

number might be filled.

(2) Lot number ( Date of manufacture )

(3) Quantity of module ( Pakage quantity )

R.C. ( RoHS Compliance )means these parts have corresponded with the RoHS directive.
This module corresponds from the first sample to RoHS Directive.

(®.c)

Figure 12-2-1

RoHS Compliance

A—Y-N—YRBFLFHLEEREINIANEAT
WBEENHYFET

User part number or our company control part
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12-2-3) 4 EE The production country

S ERICOVTIEEEFEDSHARPAIT FIZREEITLET,

The figure below is written under the SHARP logo of the packing box about the production country.

* MADE IN JAPAN o

_____________________________________________________________________________

<
>
O
m
Z
0
L
Z
>

Figure 12-2-2  Production country

12-2-3) ESD&EEL > RIL<—2 The ESD Sensitivity Symbol.

‘rUAICESDEURE ML VRIILI—ODRELHYET .
The tray is marked with the ESD Sensitivity Symbol.

The location of the description

differs for each model

Figure 12-2-3 The ESD Sensitivity Symbol. ( Tray )

“H—bUICESDBBIED VRV —2DREAHBYET
The carton 1s marked with the ESD Sensitivity Symbol.

.
CAUTION S e
OBSERVE PRECAUTIONS
FOR HANDLING
ELECTROSTATIC \ o
SENSITIVE *

DEVICES
EEA=3-Tx
RFFREXWL/R
(not to scale )
.

Figure 12-2-4 The ESD Sensitivity Symbol. ( Carton )
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12-3) #REMER Packaging form figure
WafEsR12-3-1, B12-3-2 [TRLET,
BV ILHEER ISR GV REETLTVET
The packing condition is shown in Figure. 12-3-1 and Figure. 12-3-2
The packaging is designed such that the module does not break during transit.
// _________________________________________________________________ ~
12 modules / tray (12 pcs LCD modules per tray )
120 modules / inside sleeve (10 trays with products + empty tray as cover = 11 trays )
480 modules / carton ( Maximum quantity per a master carton : 12 X10 X 4 =480 pcs )

Insert two ( 2) inside sleeve within a outside sleeve.

Insert two ( 2 ) outside sleeve within a master carton.

- —— e ————

e e e e e e e e e e e e e e Em e mm o mm e Em e e Em e Em e Em e e e M e e m e e M e mm m e e me e e e e e e

ﬁ/’f} "7T34520F’ 2PPHI - [ § \V\

— —
N -

i

(]

\ 1:]. [_Ci | | J j
L | |

Module

Figure. 12-3-1 Packaging Form 1 (Tray) AC

N o ———————
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Inside sleeve

7La

Aluminum pack

Outside sleeve

[ELECTRONIC (COMPONENTS

(3) Bar code

A-¥-&2F

—
HASE: (45) LB0EXEX XX

LotNO. : (1T) EHEE . oxx, xx

(2) Bar code

Quantity: (Q) X

Yy -7RRAIANTY,

(

PCs

Master carton

Figure. 12-3-2 Packaging Form 2 (carton) AA AB
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Ta = FEBERE
Tp = N\RIVIRE

Ambient temperature
Panel surface temperature

B fiEa
ZERREICEVWVCT. RTAREFHEDLEEFA LI BEELLIEIEAEE,
ZEFHEIRE -
BE  =+15 ~ +35C
BE =45 ~ 75%

A0 RE=86 ~ 106kPa

Result Evaluation Criteria

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

which may affect practical display function.

Normal operation state :

Temperature : +15 ~ +35C
Humidity 45 ~ T75%,
Atmospheric pressure 86 ~106kpa
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13. {EFEMEREREMH Reliability Test Conditions
13-1) 5% HBRIEE  Reliability Test Items
Table 13-1-1 ReliabilityTest Items AC AE
No. Test Item Condition Remark
=8
1 [E].”m{%ﬁ Ta=+80 C 240h | Note 13-1-1
High temperature storage test
N=| — [}
ko | BERF Ta=—30C 240h | Note 13-1-1
2 Non Low temperature storage test | ( #5821k No condensation ) ore
operating 01E
Ta= — 1h) ~ +38 1h le | Note 13-1-1
3 | test Thermal Shock test a= —30°C (1h) 0 C (1h) 5cycle | Note 13
AHEMm T + 200V, 200pF (0 Q) Note 18-1-1
4 Electro static discharge test £LiHF : 1 B eachterminai : 1 time
BRERE .,
5 High temperature and high humidity sz;:’? C /95%RH ) 240h | Note 13-1-1
operating test ( #5681k No condensation )
=mEE ]
6 | High temperature operating test Ip=+70 C 240h | Note 13-1-1
ERENE Tp= —20°C
7 | Low temperature operating test ( #£Z21F No condensation ) 240h | Note 13-1-1
Note 13-1-1 :
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