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( ZEBEFOSMYBVEUVEARRDOEFERICLH>TOEE )
[ NOTICE ]

K fFH EOEE Precautions D>

a)

b)

c)

d)

AEFREFBLOZEEITHOIDIRNBTELEEENTVLFET OT, RYKRWICIE+RITTEEIECEHIC, R
EDANBTHAICEMTHEELLVES. BRAVLWBRLETFET £ BE=FICHLTAREHELEM THRRLA
W& BREVEBLEITFEY,

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.

AEFRZITBE SN TV LSRG, BB REFES-RRAGICAGEHRAT H5-ODLDTHY ., REHRE
[CE>TIEMBE. TOMER DRI I HRIAAF-IEEHFIEDFHEZTOLOTEHYFEEA,

T BHBFEFRALECEICKY . E=BEIXAEFIIODDOIBENRELIGE . KO HADOHEE,
SEICEEMNDDDIELEDUNIDEFELTE—UIZOEFZEEVFEF AL

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.

AEHREICREBSNIAHAROFEAEFHOERALOTESEEEZRBELTHEASNAILEZITER T HIEFIC
BALTELE—UZT0EEZEVER 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.

BHIFEYLERICIOTELEEFTC OV THE—YOEFZEVEE A,

AERIETERODLIGE— BB FHFITERASNS-OITREFTINTOET,
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—=YF)avEa—4— Personal computers

=Yl Office automation

R{EREE Telecommunication equipment
-EHAIRE R Test and measurement equipment
(RS Industrial control

“AVHESS Audio visual and multimedia equipment
-RERELHER Consumer electronics

©Copyright 2025 SDTC All rights reserved
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e) REBEZLUTOIILGHBICHERTISGEL. BULGHRMBLURSLGRIIZERL., EEE-R2UETHRERK
[CTHERTALICERVLELET,
The appropriate design measures should be taken to ensure reliability and safety when SHARP's devices are used

for equipment such as :

EEEBOREEE (RITH. BE. BBELL)

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

ESH Traffic signals

A RIBA D IR EN B W Gas leakage sensor breakers
TI—LEE Alarm equipment
REREHELE Various safety devices etc.

f) ABERFILUTOLILGEBHTEIMEEE -TEMIDELSNIARANDOFERZERLTEYEEADT, AR
RENLDRARIZIFFERICELENTTEL,
SHARP's devices shall not be used for equipment that requires extremely high level of reliability, such as:

"BEERUFHBEEHSS Military and space applications

- [RF Ol ER Nuclear power control equipment
MO DLIERKS Medical equipment for life support
TR Aerospace equipment

-BRIREIEER Trunk line communication equipment

g) AHERIOETFALRAMNHYEL-L, FRICEHRFEEOETCIERBESET SOBBOELET,

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

h) AEGKZEANERETIABRUNTIERINAE ST, FACEHAREEZOEFTITERBEFT OB
BMLET,
Contact a SHARP representative, in advance, when intending to use SHARP’s devices for any “specific”

applications other than those recommended by SHARP.

) AEFREICREVLELEGEIE NEDITERICIVBRRTHLDELET,
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.

i) AVUBHENEOERAREHYFE A,

The ozone-depleting substances are not used.

k) ARHEGIE 2011/65/EU RU EU/2015/863 IZEDVWTHYET,
RoHSETOYEICOEERMWGEREIHYFELE 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.

) 83 (ETHAOLLILEEERED-O. EHRIE. 1. HH. Bl TOMORBICOVTEMLGLTER
THGENHYVET . ARG OFEAMICERIOEFRELTRLICTHENZEETTIOBBOELET,
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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( MYFHLNVEESEH )

[ Precautions for handling ]

(1) EDPa2—ILORYFBWIETESRYERDVLENREICTIT> TS,

Treat LCD module in dustless surroundings.

(2) FPCEA ARV AICHEIRT B85 T ED2—ILICANTHERPIEFTEOFFIZLTASITOTTELY,
Be sure to turn off the power supply when remove the plugged FPC.

(3) FPCOIRFELEFICIFED 2 —LAIDRIBEEROFPCIZER LN A MO SANESITEELTTFEL,
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.

@) NPV REDRERZEOEZ VDT, BOHDOHFLGEDTE-YLBN IS BYFENIZE+2FELT
&L

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

(5) LCD/ARIVIEHS AR EEN TSz, ETPEETENTLEIBENHYVET,
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) ZHZEFH< = LCD/ARIILD Ty UM ICIETEBL TSN, HLEINTLESTH RF TIRAMALNOTTEL,
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 KEENRBEEMAETHLEROIIORAIZZYVET OT, ICICRERHDIVIEROMVAETHER>T
TELY,
Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft

cloth immediately.

Q) AHRBIFCGSEEATHRYET . BUILRHRESHRESBELHLET,
This module contains CGS. Please use appropriate anti-static protection methods for all contact with the LCD

panel and its electrical circuits.

(9) KIS EIMRIEDEH S E RS TRITAVDLSICEHERTEN,

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

(10) LCDAHEHEL-IGE . REDNRNLAIEEEAHYET . REHMBRO-TOAPLHICEMLUIZIEE . HRHZIHEOHI
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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(1D EARLEDOITIF, BEA RIS EEINFAF LT TH O FEDON2TO—TRERITLTTEL,

NRIVRENENZE L, BRERHOINERLAVHFTHER>TTSL,

ENMNEDIESIE IPA ( 4VF7OELTILO—IL ) 2FE->TREZEEER->TTEL,

F1-. LCD/AR LI FERIE B M EFERALTVET , COEDICHERTININNETEHEDRRELYET
DT MYFEWNZIFEHEELTESND, T BEE TGO TEESL,

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) RARANDL—ILORERIDEYVFTELS RRFEEGOBNADNHYET,

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

©Copyright 2025 SDTC All rights reserved
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( REHRFOEEER )

[ Precautions for Set-design |

(1) HEORRAEGYVEST DT RLTED2—IILEDRELILGENTTEL,

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

2) NP LEIZBEENT =AM NF (NIRRT BEH UMM ERESN TODHERER) ZEVEICEST & ER
[CEMELGWVRTREMEN HYE T DT, LCDED a—ILERE T R T — R SANEEX T HREANBETT,
FELCDARILAIEICKBEAZFEDRONAENBIFENSENARIVFEDLILICDEAY, RGBT T HEN
HYFET . LCDNARIILAIEZENL T HRIERE HELEZSLY,

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) ASRAICIE AL MBI LCD/ SRV K IFIE+HEELTTFIL,
FrERYVRDFREITHENT. RN FOR AN MHSEWNEEEL TT S,
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) FPCONRIREIZIFAYF—FAHHEENHYET O T, EEMH EBMLAVISTIETSEL,

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

(6) EVA—LERAICER-—EDENNINDERTALS. EFFTRLBEDFERELZYFET DTE 21—LEEE
EBT H&ILGBEICIHLENTTELY,
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) NRILKREIRERSTEDTIGEEIEEEESZLIEIBOENLIEELTTIL,
In case of attaching a cover glass or touch panel to the front surface, use appropriate measures to avoid degrading

optical performance.

(7) REFREITHESNTODHERZFREREIE. BT Fo TSN, ChEBATERALIIGE. SR D BEE - BHiIE
PRHFEDLIEDBNAAHYET . BEEREPLCANES LY. ERBRDONTVXFELEZED L EXEKERE
BALGWNESICHRELTTSL,

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) #HEBEEHEEANICTEALTTSLY,
COEHEZBA-HE . MERERRANTH> THLHERFRIESNEE 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) EDA—IABREBEAZRDAAESOENM., IEFICOVWTIE, KEFREOER-EEEETD—7UXRIC
HOTTFELY,
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) EyrDOFEAFHICELE T BV ILBEROBREIRREZEEE CRHTI,

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

(11) E2a—ILORYFEWDERTHEARAAIBRLTRIEEFEIEXAEARPTORARELVIZ. CHDHRE
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—ILREIEHLEELTRESIR—ME>TEYFET DT, REIIR—IERIMNLTITHEALESLY,
F :—F'i'l?b\bf'ﬁ'tng_“ —MEEREY AT LR TZSLY,
RESIA—IFEBURYM T TRERRET SE. FARREANEEL . RETFRELELLHHEMELIHYFES .
Protection film is attached to the module surface to prevent it from being scratched. Peel the film off slowly,
just before the use, with strict attention to electrostatic charges. Blow off 'dust' on the polarizer by using an ionized
nitrogen. After peeling the protection film off, please do not reattach to the front polarizer. If you reattach and store

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

(13) LCD/ARILIE, AL RIZEYRRICEENHAEAHYFET . Rlh. IAVELELRE DA XM
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) AZREETRUVKRTABREMIE, BOBEMBICHERASNSIIRFIEE- V)V EBEFIOLCD/ARILA
DFLBHLEDTSD . BRENATILOEE-HEHITOEATHOONIHHOEBRMEERERL TS,
To prevent reduction in optical quality and abnormal display, avoid exposure and contamination of the LCD panel
from epoxy resin (mine system curing agent) that comes out from the material and the packaging material used
for the set side, the silicon adhesive ( dealcoholization system and oxime system ), and the tray blowing agents
(‘azo-compound ), etc. Please confirm LCD panel compatibility with materials employed in your manufacturing and

shipping processes.

(15) EDa—LICEAMEREEIENECLHNEKIIC, MBMEERL-BREE - HHZHSEOLET,

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

(16) AT, K- PHEAKRTEIHYEE A,

This product 1s not water-proof and dust-proof structure.

(17 ESRERE. BEOUEEAHIRETOKITOSERERESINDIEHEEIE. BiKE BhE) #EELT:
HETEBRBLLET,

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 ).

©Copyright 2025 SDTC All rights reserved
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(18) AHBRIZFEREBREFEALTOETOT, ARV OIIRVEICEITHHES (200VELE ) [ZIFFEDO L,
TREDOABEHEE 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.

E Operators
EEENBICDITHKRR. BY. FEENMEBY ( FO2 RUTFLY . TLZDHEBZY ) OBE
AMEICHESIAFETIENLHYVETOT. BHEST KA ( FHFEKMHLEMISR ) E?EFHL'C_FéL\

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

it ER 1B Equipment and containers

BERORBEOBE. M OBRM HEE ( fIRIXESH. 2oART7 BEH. FEIT. Ivb XS
BHRE ) FHEIIRLETIBANHYETOT. HEIMEK ( HEIMEM  100MQ ) #17-oT
Ty,

Equipment and tools with friction or peeling mechanisms or functions ( e.g., automatic machines, conveyors,
inspection machines, soldering irons, mats, work tables, containers, etc. ) may generate static electricity, so

take measures against static electricity ( static grounding: 100 MQ ).

173 Floor

RIFAKOBEM-BEIORELE-HESER BT ILTRELGRBANEHLETS . RMOERY ( B0 FH#.
JLE ) OBEA. LIZOAAFROEBOBESHNRRETICEET BN HYET O THERR XK

( BHESMIER © 100MQ )Z{ToTTFELY,

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.

EE Humidity

EEEEDORE . BEXEEVEAOREENICERLTEYBEHLICKELEADLYEFLET,
IREMNONEEICESEY R EADBESWEMIENZIBEALTEZRET 4. IEEZ40%LLEICRD
BRICLTTEW FICT3— 2RI R OANOFLINET S ITRFE BEEENLLEICRE, BDORE
JO7—%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.

iR Transportation

E-REIXZTDTE ( EEOREE ) [CLYBRHBORARFO—LZOREMHENFELRY., Ff:-
AREICHEL-RERFICKVFEFTESFTRECI BRI HYFEFT O TREMHFICLHER T EKE
ToTTFALY,

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.

©Copyright 2025 SDTC All rights reserved
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( BERDEEEIR )

[ Precautions for operating LCD module ]

(D) RYyoO7z>OZFERAIEBEZLLZEN, LCD/ARIILOARIIEBRICHEEE R DIEFRHAANRELET,
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) HEEEBEEHEENICTHEALTTIL,
COHEFAZBA-BE . A FAERATHOTHEERFRIISNFEA,
Be sure to use LCD module within the recommended operating conditions. Operating module out of the

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

(3) LCD/ARIVIFHHEDHREN TEESELGVTT SN MEDRRAELBYET

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

(4) REFRERBDACHIIVTITROTITFEASNSGERTFAEDRALLGYET .
Do not use the LCD module under outside of specified driving timing chart. Otherwise LCD module may not have
proper picture quality.

(5) BLERTIE 2BHELURN( BR.8E )EL. ThU EDFZEIXUTL YD aBieE AN THREITZSELRIC
BLEL T=ELY,
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 module.

(6) LCDEVA—IABEINRNIGE . KRAATUSNRFTET | KRRICEENHFET . TOHEEET 2D
BESAHEITOTTSEL,
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.

(7) BRTOBESHNGHIRTOME. HMEIFSICKYRBLRILNENZIEDLLIENHYET M. TNIEHETELTFTRSR
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).

(8) REREITHEINTVSIMRMRAREEIT. BT FoTZEN, ChEBRATHERALIZS . &b D BE - IE
PEHEDOLEEOBRNAHYET . AREEPCANESTED. ERERONIVFFILZED L EMFEKERE
HAEWNERIITHRETLTT S,

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) ED2—IABREBEABDANESONM, tIERICOVTIE,. KAEHEEOER-EEEED— U RIZHE-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.

(10) EEEETCORKMERAINISEE L. BEARNDEILEYET,

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

[ Precautions for Storage ]

(1) BERAHRIE. EFFEXCBOVENMETICHELLVTTEN, BOMERTICRELTTSEL,
After opening the package, do not leave the LCD panel in direct sun or under strong ultraviolet ray.

Store in the dark place.

(2) ERARFRELUTTEIREMBAEREL. ERFRFREULTIZFARMEORALLY ., TOREIZRS%L
BAGEENHYET, CEALETERMETOREEZSBVLEY . FLEEOBWSFICRELET L RARDL
BA—TFZITET, TEAETERBTETOREFEESELOLET,

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 module in at or around room temperature as much as possible. Also, storing the [.CD module in high

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

() REAHE

Keeping Method
a. B AXICIEHBTENLTTEL, b. FLAITHID THERTIZIRE TS,
a. Don't keeping under the direct sunlight. b. Keeping in the tray under the dark place.

DONT DO

©Copyright 2025 SDTC All rights reserved
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( thDFEEIE )
[ Other Notice ]

(1) EHEERETHEEN TOTHERIT, REEVELARTET DT TEENET,

Operation outside specified environmental conditions cannot be guaranteed.

(2) &R (VDD-GND.VDDA-GND) DAVE—FURETFIFTHERATS4A. LCDED 21— L DB GALIZ
NZAAVZERALTTELY,
As power supply (VDD-GND. VDDA-GND ) impedance is lowered during use, bus controller should be inserted
near LCD module as much as possible.

B) NRILKAITIHFEARARYMFTONTOET S, AMOKRRIEEMRICHLTHELET DT,
ESTEAPCRNVEMEOBLETRERIRELGUVDEIICLTEELY,
Polarizer is applied over LCD panel surface. Liquid crystal inside I.CD panel deteriorates with ultraviolet ray.
The panel should not be left in direct sun or under strong ultraviolet ray for prolonged period of time even

with the polarizer.

(4) HEOFRRAELZYET DT RLTED2—IILESMELLELTTSL,
Disassembling the LCD module will cause permanent damage to the module.

Do not disassemble the module.

(5) LCD/ARILHDBEELIZHE . FDERRZ ODPICANLGNTLZEWN, BREDF R KRFIAFWHBEE.
EbLICARBRTHELVEEL TS,
If LCD panel is broken, do not ingest the liquid crystal from the broken panel. If hand, leg or clothes come in
contact with liquid crystal, wash off immediately with soap. If mouth or eyes come in contact with liquid crystal,

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

6) AERT. EMEHISHBTERETOEEETIIRRICHRULT ODS ( HE7AV . HBE/NDOY,
1-1-1k)oanxTay Wik EBR) e—UMERALTOWERA. £, BATEYFEH 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.

() EPa—ILOBREECDONTIE, W ABABARICKIYBRHZEZITAEEAHYET,
FNFNOBEBRAERFIZHE->TEELTTEL,

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

(8) ZDfth. BEEFHMITHT HEBFREITETFTL TS,

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

[ Discarding liquid crystal modules ]

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

LCD/S&JL
- HSRBELTRIEBELTESLY,
+ KLCDEVa—ILDEEEEYEIHYFEE A,

+ LCD/ARIVIZIE., Bl -EEMEITEENTEYEEA.

- LCDARVICEFENSB@EMFET. SHE () 100mg ) T, ARILHAENTHLRNHE TS BT EL,

REMHFEHEIEE( LD50 ) = 2000 mg / kg,

- FEREEM( Aims test ) : [EtE ( Negative ) DA EZRATHEALTEYET,

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

1s used.
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1. A% Applicable Memory liquid crystal display

CGUAVEEIN SV AE AW -MBBE DA RETARATLATT,
SNEERIER14-112RLTOET,

This TEFT-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. = Overview

- WEAE//O/RRIL
- EEYA4RX 4.40% QVGA fEEE 320 x 240E %
- VYT LT —REBIZKE R
- BEDSAUEEHAEE
- NRILABICT—RERIERADIEYEAT)—ZAE
B/ OEMERAWCER-BE- OV N\IMNEED AL EE
- BIEEEBNTFT/ARIL
- RIFEARITHCEH
FPCIz & st

- Reflective active-matrix with slightly transmissive panel of white and black.
4.40 ” WAVGAscreen has 320 x 240 resolusion.
1 pixel has each 1bit, the pixel can display 2 colors.

+ Display control by serial data signal communication.

+ Arbitrary line data renewable.

1bit internal memory for data storage within the panel.

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

Super low power consumption TFT panel.

- Front polarizer surface is HardCoat.

- With FPC (Applicable connector : Ref to recommended connector on Table 8-2-1)

3. BHAYEHE Mechanical Specification

Table 3-1 ###I{E1E Module mechanical specification

Item

Specification

Remark

BEEY AR

Screen size

4.40”

AUMREFIVT

Active Area

89.6 ( Horizontal )

67.2 (Vertical )

Note 3-1

RURTIVT

Viewing Area

90.8 ( Horizontal )

68.4 (Vertical )

FyMER

Dot configuration

320 ( Horizontal )

240 ( Vertical )

AN

Dot pitch

0.280 ( Horizontal )

Mo M [

0.280 ( Vertical )

EESSE]

Pixel Array

Square

T=RE—F

Display mode

Normally White

Stk

Outline Dimension

94.8(W)x75.2(H)x1.625(D)

BE

Mass

29.0 (max )

REALE

Surface treatment

Front Polarizer

HC (HardCoat)

Note :

ML T RO RAEXRI4-12S 8

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

Note 3-1

BEYHRRIVTZLETFTEENMIIZ 0.6mmiEDFLEFRTYT7( BETE )A

There are the dummy area which is white pattern as 0.6mm width around Active area. Shown in Figure.6-9-1

RIFoN TS, 691 258,
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4, ANHFRAMBUBEEE  Input terminal names and functions
Table 4-1 #HF5£#l Pin description
Terminal| Symbol 10 Configurations Function Remark
Ov9{ES
1 SCLK INPUT NoPull 7 J71 - .
Serial clock signal
Sl > — ==
2 ST INPUT NoPull ZI7LT 9 lmfﬁ
Serial data input signal
FyTELIMES
INPUT NoPull
3 SC8 v o Chip select signal ( Active of Hi)
SMEBCOMRERIEH (S IK)
4 EXTCOMIN| INPUT NoPull External COM inversion signal input Note 4-2
( Square wave )
&~ ON/ OFFIE&
5 DISP INPUT NoPull Note 4-1
o Display ON / OFF signal ore
Ry EIR
6 VDDA | POWER - 7rO7RE Note 4-4
Power supply ( Analog )
TIORILER
7 VDD POWER - Note 4-4
Power supply ( Digital ) o
COMIHENEIR D i F
8 EXTMODE | INPUT NoPull . . . . Note 4-2
ot Control mode of COM inversion is select terminal ore
9 Vss GND — GND ( Digital) Note 4-3
10 VSSA GND — GND ( Analog) Note 4-3

Genaral Note

Note 4-1 :

Note 4-2 :

Note 4-3 :

Note 4-4 :

NoPull : FIWTvT  TUEILELELTHEL,

ANmFIFAREIRE ( HiZ ) IZIZLTEWTFERE A

NoPull : Neither Pulled up nor Pulled down.

The input terminals must not be in an indeterminate state ( HiZ ).

BRBRTODHDON/ OFFEITVNET , COBE ATVRDT—RITFRFINES,

“Hi” DEFAEYRT—EDRTEITL. “Lo” DEATHNT—2ERELE-FFLEEEARTELRYVET,
The display ON / OFF signal is only for display.

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

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

HEILYEXTCOMINEEZ A NT SHHE . EXTMODE % “Hi” ICLTTELY,

EXTMODE =“Hi” D8, EXTCOMINAA#IZHEYET, ( EXTMODEZVDD~#E#E )
EXTMODE =“Lo” DO, U7 IANDIZTHEMITEYET . ( EXTMODEZVSSEH#E )
When EXTMODE is “Hi”, EXTCOMIN signal is enable.

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

“Hi”mode ; connectthe EXTMODE to VDD,

“Lo” mode ; connectthe EXTMODE and EXTCOMIN to VSS.

VSS, VSSAIZaR Y42 T3 & EF1To TS,
VSS=VSSA=GND
Be sure to connect VSS and VSSA on the board.

( Connection near the connector is recommended.)

VDD =VDDA
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4-1 ) ANEBKE Input Signal States
Table 4-1-1 ANEBKEE Input Signal States
Voltage | &R T—REH RBUINA IR EE & &
Symbol I1/0
(V) Boot (Update & Hold mode ) Standby note
Lo EXTMODE=Hi
Hi/ Lo
SCLK Input | 0/3.0 Lo Hi/ Lo EXTMODE=Lo
( Enter clk )
( Enter clk) Note 4-1-1
Lo EXTMODE=Hi
s1 Input | 0/3.0 | L Hi/Lo ;
npu . 0 ( Enter data ) Hi/ Lo EXTMODE=Lo
( Enter data ) Note 4-1-1
Hi Lo EXTMODE=Hi
1
SCS I t 0/3.0 L i =
npu 0 ( Enter data ) Hi/Lo EXTMODE=Lo
( Enter data ) Note 4-1-1
Hi/Lo Hi/ Lo EXTMODE=Hi
EXTCOMIN | Input | 0/3.0 Lo | (Input pulse (CLK) Signal.) | (Input pulse (CLK) Signal.) Note 4-1-2
Lo Lo EXTMODE=Lo
DISP Input | 0/3.0 Lo Hi/(Lo) Hi/(Lo) Note 4-1-3
EXTMODE Input | 0/5.0 Hi/Lo (Change is not permitted ) Note 4-1-4
#EEH Common condition
1) BEXEIERIEEOtyplEDELE
Each Voltage values show typical voltage.
2) FEENEF
Booting
BREARKLUOEREAR. 5 ANH
*When just input Power supplay Between PowerON and Input Signal.
3) T—HEH
Data Update & Hold mode
- RIRT—HADEETHMZEZER ( ITRUEBITEN )
+ Updates data in pixcel memory. (1Line and Multiple Lines update )
4) REINAIKEE
Standby
- TAEIEL TR TR
* Maintains memory internal data and maintain current display
5) T—AREEELLZWESIE. SUTILES (SCS/SI/SCLK)IE Lo” &9 %,
Keep “Lo” Serial Signal ( SCS/ SI/SCLK ) without communicating..
s TAREEEFELELEEIC, SCSIiF%E "HiREEICLZEWLTTELY,
*Not to make a SCS terminal “Hi” when it does not communicate.
6) VDD=VDDA., VSS=VSSA=GND=0V
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Note 4-1-1 :
VCOMH#HZEL T ILBIEIZTITY> A, RANGESOEENVETT,

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

Note 4-1-2 :
FRLTWSHEARIL. AN ( Clock pulse ) BAHETY,
Input ( Clock pulse ) is always needed during displaying.

Note 4-1-3 :
RREX “H” BEET S,
When displaying it, it's drived “Hi” fixing.

Note 4-1-4 :
Hi » Lo IZEZE.,
EIFRAIC VDD /GND (VSS) DELLMIEBKLTOEREZERLET EFEHRABRDERITELET D,
Fixed to Hi or Lo. Recommend to connect VDD or GND (VSS)
Not change after starting power supply and during ON.
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< EXTMODE=“Lo” >

Logic Signal

COM Signal Serial Flag Input

EXTCOMIN DISPLAY
EXTMODE —

VDD
VDDA

VSS

VSSA=VSS=GND ?—l V3SA

< EXTMODE=“Hi" > External COM Signal Input
\§
Figure 4-2-1 Recommended circuit

SPEC No. MODEL No. PAGE
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4-2) #EEMREEE Recommended Circuit
-
Mi1=1 M1=0 M1=1 M1=0
LA A K )-—-—-
Logic Signal '\
Lo
EXTCOMIN ®
Lo DISPLAY
EXTMODE
VDD
VDDA
VSS ) )\
VSSAZVSS=GND/J7 l VSSA
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5. #XIRAEH  Absolute Maximum Rating
Table 5-1 #xFwRAXE®K  Absolute Maximum Rating
(GND =0V)
Item Symbol Terminal MIN. MAX. Unit | Remark
V_VDDA VDDA -0.3 +5.8 A\ Note 5-1
BIREE
= V_VDD VDD -0.3 +5.8 V | Note51
Power supply voltage
V_VSS VSS, VSSA 0 0 A\
_ High Level | V_IH SCLK, SI, SCS — VDD VvV
=2 g ’ ’
. A jﬂ”ﬁajli DISP , EXTCOMIN
nput signal voltage | 1 0 el V_IL EXTMODE -0.3 N \Y
b=l o Note 5-2
RIERE Tstg - -30 + 80 C ote 5
Strage Temperature Note 5-3
EMERE ( ARIILREEE )
. o Note 5-3
Operation Temperature Topr = -20 + 170 C
Note 5-4
(at panel surface )

The absolute maximum rating is the limit value.

Genaral Note :

VSS=VSSA=GND

Note 5-1 :

Note 5-2 :

Note 5-3 :

VDD =VDDA

RANEEEE 39CUTICL, HBESEALTTSIL,
HBELLEE. EXM)— I8 RELAEREBRELEVGEELHYET,
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.

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

ED2-ILOVDNEESERRD AL CADAREREBALEOEIITLTTELY,
Do not exceed this temperature in any parts of module.

MR 95%( IR 40/E )FTELTTSW, FHBRICIETEELTTELY,

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

Note 5-4 :

Operating temperature 1s the temperature that guarantees only for the operation.

HEBEEXBHEDAERIITIEETHY., AVFSAMGERE - FOMORTHEIZEALTIE
Ta=+25CIZTHIEZITLET .

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

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

Table 6-1-1  #3ZEFEIZH Recommended operating Condition
(GND =0V),Ta=+25C
Ttem Symbol Terminal Min. Typ. Max. Unit | Remark
VVDDA VDDA +4.8 +5.0 +5.5 V | Note 6-1-1
SEN=E=E]
EIREE
VVDD VDD +4.8 +5.0 +5.5 V | Note 6-1-1
Power supply Voltage
VVSS VSS, VSSA 0 0 0 \Y
SCLK, SI, SCS 0 3.0 . v Ix
+2.7 +3. ote 6-1-2
High Level VIH DISP , EXTCOMIN
ANESERE
. EXTMODE VDD VDD VDD \Y
Input signal
voltage SCLK , SI, SCS
Low Level VIL DISP , EXTCOMIN VSS VSS VSS+0.15 | V
EXTMODE

Note 6-1-1

VSS = VSSA = GND

: VDD=VDDA

Genaral Note :Above Voltage value is a value based on VSS / VSSA (GND =0V )

Note 6-1-2 : VDDLU T DEETHELES A VA TOERFEHRELET,

It can be operated below VDD voltage,however,operation around 3V is revommended.
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6-2) B — > X Power supply sequence
EXTMODE ((
(Hi or Lo)
B B it e oo
VDD (L
VDDA /. )
% T2
TB3
2 sclkcycles = T1 | D
scs (
TB2 1 § ()J
scik UL 1 T 11
s — B e W
/'-___L_______________i ___________ N )
1100pus = TA ; (C
DISP H 3 7))

100us = T3 %ﬁ 100us = T4

( EXTMODE=Hi ) |
EXTCOMIN I < ! ﬂ 5 H—g’ ”
Se— s .

( EXTMODE=Lo ) | / | GND

1 \
1 1
' '
1 1
' | TB1 TB1| i
i i
1 1
1 1
\ 1)

) . ON (Normal Operation )
Operating state OFF Power-on Sequence \ REEE
- Yo N
DISP ‘ DISP
EXTCOMIN I I EXTCOMIN [l

scs 100us min m scs 100ps ( T 4) min 3 | |_

Y : NEi:=7 kv \BIgE Eh
TB1: EXTCOMINADISP=LoTA H&h B4, TB1: DISPEEXTCOMINDRIBHIILE EABIES. () .
S The case that EXTCOMIN is input DISP=Lo. ) _ The case that DISP and EXTCOMIN start at the same tlmey

\ J

Figure 6-2-1 Power supply sequence

HME, 2A30T Fr— b ACEIIVT RS IR

Refer to timing chart and AC timing characteristics for detail

Note : iR ON / OFFEMD;EIEEIE
Precaustions at the time of power on and power off.
1) EIRONBfIL. VDD & VDDA AEIEF. Fizl& VDD #%&IZiI5 EIFTTFSLY,
When power on , VDD and VDDA are same time or VDD should be faster than the VDDA.

2) EIROFFEf(L. VDD & VDDA ASEIRF, E£/zl& VDDA #EITIBTFIFTTELY,
When power off, VDD and VDDA are same time or VDDA should be faster than the VDD.
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same time same time t=0
; (( ‘ : (= &
1 ) 1 i )) ii
VDD /| N\ VDD - tzo0 L
- ( u - =
-/ )) \ | . |
VDDA | | VDDA |

VDD=2VDDA is always required.

Figure 6-2-2 Power supply sequence

__________________________________________________________________________________________________

T1 : ZEARELTH S, SignaliEZEEZRIRL TS,
Please start the Signal transmission after a power supply was stable.

TA | 1= % T4 XETRICDISPZEHIIZLTLIZELY,
Please set DISP to Hight Level after the completion of initialization.

TB1 : TAET3IE#FETHA ( {HL, DISP=“Lo” MRIZEXTCOMIN # AN THETCOMMD IS RERITEEEE A,
F7-.DISP LEXTCOMIN ZREBFIZIIE EIT1-5HE. SCSDILE LIFET 100usbl EDEFEZEZEITTTELY,
TA and T3 may be opposite
(however, TCOM polarity inversion will not occur even with EXTCOMIN between DISP=“Lo”.)
Also, when DISP and EXTCOMIN are simultaneously started up, allow 100us or more before SCS
starts up.

TB2 : EHRAEYAEDHILTIEOZEE !
SCS=ERMAEVEIITICTBHEEITGLLEBBHES 2E ( 29UTISJER or BEERKICHERS )
SI=M2 ( £9U7735%7 )= “Hi” XI& BERAH i
SCLK : @EEEE !

Setting value for pixel memory initialization

SCS=Driving accordingly to clear pixel internal memory method
(use all clear flag or write all screen white )

S1=M2 ( all clear flag ) = “Hi” or write white

SCLK : Normal Driving

TB3 : SCSLK, SCS, SIIfiFI&T—2EELXTHEVEE, T "Lo” ITFRELTZEY,
‘DISP#HFIEERONIREERF L "Hi” ZEREFL TN,
-EXTCOMIN % F (%

EXTMODE = Lok EDHZEThd "Lo” FJREIZL TSN,
EXTMODE=HifZENHZE(F. —EDEHDEFTEAHLTIZELY,

5
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-EXTMODE##F (&, Hi/ Lo EL5MZEELTIIZELY,

*Make SCLK, SI and SCS terminals "Lo" while it does not communicate.
*Keep “Hi” DISP terminal ,when power supply on (VDD ).
 EXTCOMIN terminal
This is valid the case of EXTMODE="Lo" as EXTCOMIN="Lo".
This is valid the case of EXTMODE="Hi" a periodic signal input is necessary.
*Not change (Hito Loor Loto Hi ) after starting power supply and during ON

1) VDD, VDDA EIFEf (ICIZkD )
VDD and VDDA rise time ( depends on IC ).

(2) BERAEINEDNHELET,
T2 : 1 BUEM2 (£9U7730)&FE>THRET 50 BEESHFEZAHAZLTTEL,
Pixel memory initialization
T2 : 1 time or more Initialize with M2 (all clear flag) or write all screen white.

(3) TCOMAZYFHHLMEMRER T3 : 100usklt
DISPESZE>THHELL TLSCOMEZR DTy F R DAL E IR T 5= DHAR
Release time for initialization of TCOM latch.
T3 : 100us or more
Time required to release COM related latch circuit initialization which is initializing using DISP.
Signals.

(4 TCOMMBIE#MEALEERE T4 : 100usilE
EXTCOMIN® A AIZIGLETTCOMMD 1B #EA{E 3 5 AR
TCOM polarity initialization time. T4 : 100us or more
Time required initializing TCOM polarity accordingly to EXTCOMIN input.

,_______________________________________________________

________________________________________________________________________________________________

_________________________________________________________________________________________________

BEERE D HARM

1
1
|
' Duration of normal driving.
|
1
1

_________________________________________________________________________________________________
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ExrmooOE __ ey .
(Hi or Lo) 4 AN
______________________________ S S G
VDD ’ §
VDDA i 1
T7 Zisckeycles |
S
_____ A4 1 TS
________________________ | A B
ses J i L. KO I A
’ __mB2_ ____
scLk . R —— B RO it T N
;) i |
S b ] (¢ S Y N S
AR Y & T T
it 100us < T6 >
________________________________________________ B . . A |
DISP /) S N
- i 1 1 1 T 1 i
X TCOMIN (I’ (BXTMODE=HI) I ____ [ . W O S ll—l>\(]_ll _______________ F [ : _____
\ (EXMODE=Lo) . GND
N e E L P PP P T e
l’|l_________________________________________________l_ _______________________ - |
. W ON ( Normal Operation ) i ) |
O e o _EEBME | Fowerof Seavence L O 1
Figure 6-2-3 Power supply sequence
TS : Off control
LTOFIEES%E “Lo” L=, T6DEEEZB®RICERE OFF LTS,
Please turn off a power supply after making all the control signals into “Low Level”,
and passing the time of T6.
[ Off Sequence ]
(5) BRAEYNEDHELES, T5 : (2)ER*
Pixel memory initialization. T5 : Same (2)

VA , VB, VCOM initialization time. T6 : 100us or more

(7) VDD , VDDA FIFERE ( ICIZ&3 )

(
| (6) VA, VB, VCOMM#EHLES T6 : 100usklt
i VDD and VDDA falling time ( Depends on IC ).
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6-3) AC %% Input Signal timing Parameters
Table 6-3-1 AC#4  Input Signal timing Parameters
VDDA= +5.0V. VDD= +5.0V. GND=0V, Ta= +25C
Signal Item Symbol Min Typ Max | Unit Remark
SCs Rise time tr SCS - - 50 ns
Fall Time tf SCS - - 50 ns
Full screen update
SCS frequency f SCS - - 20 Hz Note 6-3-1
Note 6-3-2
180 _ _ us Data update mode
High duration twh SCS Note 6731
19 \ _ Nt Hold mode
Note 6-3-1
Low duration twl SCS 1 - - us
Set up time ts SCS 3 - 2 us
Hold time th SCS 1 - - us
SI Rise time tr ST - - 50 ns
Fall time tf ST - - 50 ns
Set up time ts SI 120 - - ns
Hold time th SI 190 - - ns
SCLK Clock frequency f SCLK - 1.0 2.0 MHz
Rise time tr SCLK - - 50 ns
Fall time tf SCLK - - 50 ns
High duration twh SCLK 200 450 - ns
Low duration twl SCLK 200 450 - ns
EXTCOMIN Note 6-5-1
Frequency f EXTCOMIN 1 - 20 Hz
Note 6-5-2
Rise time tr EXTCOMIN - - 50 ns
Fall time tf EXTCOMIN - - 50 ns
High duration twh EXTCOMIN 1 - - us
DISP Rise time tr DISP - - 50 ns
Fall time tf DISP - - 50 ns
Note 6-3-1 : RRT—FEEZTRAALEIE, SCSE “Lo” DIKAEIZLTLFZELY,
Please keep SCS in the state of “Lo” when you maintain current display after writing
of the display data.
Note 6-3-2 : 2EEEHEOHIBEIGEINET,

on other timing specifications.

FEEDITOHDEHFHFICEVTITBELINELADT, TOMAMIU T HEBFRICEDEHRAEVNET,
This spec applies only to full screen updates.
In updating only specific lines, this spec does not apply Therefore, please design based
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SCS, SI, SCLK, DISP , EXTCOMIN :

3.0V input voltage ( VIH )

DISP  10%

wDISP tDISP

0% ; 90%

{ 10%

fEXTCOMIN

A

EXTCOMIN  10%

trEXTCOMIN

thwEXTCOMIN
+—>

. 90%

{ 10%

e

HEXTCOMIN

0%

90%

| twSCLK . thwSCLK
9% |

| 50%

50%

SCLK 0% /
—
trSCLK tfSCLK
B fSCS .
. twSCS ; thwSCS

| (L |
9% — D) 90% —
SCS / | |
i tsSCS thSCS %
1&—»‘ / H—hi

b 0% 90% |
SI 10% L 10% 10% | ) . 10%

L tsSI thS! |
i‘ 90%
SCLK 10% \ / \

Figure 6-3-1  ACHAA/IVJ 4R AC timing characteristics diagram
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6-4) ;HE®EH Power consumption

Table 6-4-1 HE&®ES  Current Consumption
Input signal voltage (high) =+3.0 V, VDD=+5.0 V, VDDA=+5.0 V, Ta= +25C
Condition Power consumption Min Typ Max Unit Remark
Operating | iRi—)LFE—F (T—2EHEL)
I TE S 11 Mode HOLD (no display data update )
=~ no dspay fata o - 100 500 | 4 W | Note6-4-1
Condition 1 Display
Vertical stripe display
pattern
. FT—AEHE—F ( 1HzEFH)
Operating . )
. Data update modewith display update
BIEFEH2 Mode
o ( 1fram / sec) ~ 600 1200 | 4 W | Note 6-4-2
Condition 2
Displa
pray Vertical stripe display
pattern

HBEEHE Common condition

Formula for computation
(Ivdd + Ivdda) [nA1x 5.0 [ V]

( Common Note )

We recommend capacitor for VDD and VDDA

Some marging for power supply is recommended.

VDD=5.0V, VDDA=5.0V, fCLK= 1.0MHz. EXTMODE=VDD. EXTCOMIN=1.0Hz

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

This is value in steady condition, not the falue of peak power at the time of COM operation.

COEIIEEREDETHY . COMENER:D PeakBERTIEIHYFEADT., BRICABEEH-ETTEL,
VDD + VDDARIZaAV T DS HERLES.
( VDD, VDDARIREDIBE . TNENICavToH OEEEHERLET,)

©Copyright 2025 SDTC All rights reserved




SHARP SPEC No. MODEL No. PAGE

LD-2025315 LS044Q7DHO1

Note 6-4-1 : Condition 1 : TIRDEFTHAIE KM

Condition 1 : Current measurement period of power supply.

tI_condition 1 : BIEMMIZEXTCOMINEEIT, 2FE#ALILEET S,
Measurement time shall be EXTCOMIN cycles, at least 2 cycles..

r
EXTCOMIN [ « (C (
(
EXTMODE -
H
(Hi) RE )
‘ T1 , | tI_condition 1 ,
Data A& :< > Lo QS_
S T1 : All Vertical stripe Display data.
Figure 6-4-1 Current measurement 1
Note 6-4-2 : Condition 2 : EIRDEHIE HIR
Condition 2 : Current measurement period of power supply.
tI_condition 2 : BIFEFFEIL 1secTY,
Measurement time 1s 1 sec.
(
EXTCOMIN [\ « « SS
(
EXTMODE Hi )&
(FR) _SB
. 1Hz(1frame/sec) _,
i i
Data Ag i( L }‘ Lo QS K i }\ Lo % 68
1 1
: — >
' tl_condition 2
T1 : All Vertical stripe Display data.
\_

Figure 6-4-2 Current measurement 2
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6-5) ANEESDEXREHE Input signal characteristics

6-5-1) COM #IfIZIE. SV T7ILT—% (M1bit) [ZTIT3AEE EXTCOMIN EBICTITIAENHYET,

COM control can be done by serial data or by EXTCOMIN signal.

Genaral Note 6-5-1 :
IL—LREBRBIEIR RTRAICHEOAZWEGERETHEER TS,

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

Genaral Note 6-5-2 :

LCKE: (COMRER ) : RBII—ERHTOEBMEREAVETT,
LC inversion ( COM inversion ) :

LC material is needed alternative polarity driving as changing timing which should be constant period.

- 8E&#H &L LT (EXTCOMIN= 1Hz D5E)
The conditions as an example ( For EXTCOMIN= 1Hz ) :

EXTMODE=Hi , SCS=Lo , EXTCOMIN= 1Hz
fEXTCOMINAS 1HzMBE . COMEKE (fCOM)IE 0.5Hz,

fEXTCOMIN frequency 1Hz is COM frequency ( f{COM ) 0.5Hz.

as shown Figure 6-5-1 (fCOM=0.5Hz)

fEXTCOMIN : 1.0Hz

€ »

EXTCOMIN

COM inversion
frequency

fCOM : 0.5Hz

A 4

Figure 6-5-1 COM inversion frequency
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6-5-2) COM#I#EEYTFZILT—% (M1 bit) [ZTITS5BE (COM driving by the serial comman )
( When EXTMODE=Lo )

ARCOMAFIHDIHEE . T—2EMHITHRVEFHAHICEZKL. COMEH(fCOM ) 2—FEITHD LT, M1 bit &
BHTOIRENHYET,
For this COM control, the M1 bit must be updated so that the COM cycle (fCOM ) is constant regardless of
the number of data update lines and update cycle.

SEHIZDOULNTIL, 6-6-5 ITHEZSHBIEELY,

For more information, see section 6-6-5).

Table6-5-1 EHA4H  Recommend Operating Conditions and DC Characteristics
VDDA= +3.0V. VDD= +3.0V GND=0V, Ta=+25C

Item Symbol Min Typ Max Unit Remark
Fi 6-5-1, Fi 6-6-3
COM Inversion v 1 1 20 iz igure igure
Figure 6-6-5
Fi 6-5-1, Fi 6-6-3
COM frequency fCOM 0.5 — 10 Hz igure igure

Figure 6-6-5
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6-5-3) COM#IEZEXTCOMINEEIZTIT515E (COM driving by the serial command )
( When EXTMODE=Hi )

ACOMHIEHMDIZE.” SCS Signal” MIKEE (Hi/Lo) [2&>T. COMAFIEAAIU T NERYET,
In the case of this COM control, the COM control timing varies depending on the " SCS Signal " status
(Hi/Lo).

EEHICDUINTIL. 6-6-5 TEESEIEELY,

For more information, see section 6-6-5).

Table6-5-2 EA45M Recommend Operating Conditions and DC Characteristics
VDDA= +3.0V. VDD= +3.0V GND=0V, Ta=+25C

Item Symbol Min Typ Max Unit Remark

COM frequency fCOM 0.5 - 10 Hz Figure 6-6-6 , Figure 6-6-7

Note 6-5-1 : EXTCOMIN®D FR#IETL—LEARBMUTIZLTTELY,
Please make the EXTCOMIN frequency less than the frame rate frequency.

scs |||||I|u||||||||\_/J|_
e L AN

Figure 6-5-2 ~EXTCOMIN Signal 1

Note 6-5-2 : RRT—2ZFRFIDHESEICEATRITEREINELE A,
( T—2%H{ZEHTBHEHESIESCSE “Lo” ITLTTFELY )
When the display is maintained after writing of the displayed data, is not applied.
( Please keep SCS to “Lo” when you maintain current display after writing of the display data.)

SCS_, //
EXTCOMIN |_| |_| |_| |_| |_| |_| |_| |_| |_| |_|

Figure 6-5-3 ~ EXTCOMIN Signal 2
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6-6) ANEBEDRAIV4S Fr—bF Input Signal Timing Chart

6-6-1 T—REIFE—FK (FED11T ) Data update mode (1 line)

FEEO1TOT—2EEHLET, (MO =“Hi", M2 =“Lo”)
Updates data of only one specified line. (MO0 ="Hi" M2 =“Lo”)

SCS

|
S] H' . ST oA
)
| i i |
i | i
) | )
i | i
) | )

SCLK | |

- - > > <

Mode selection period ‘ Gateline address period ‘ Data writing period
( 3ck+5ckDMY') (8clk) (320clk ) (16clk )

>

Data transfer period

Figure 6-6-1 Data update mode by 1line

MO : Mode flag.
T—AEHEF ( ARYAT—SEH ) - MO=“Hi"
R—ILRE—F ( ARURT—42EHE ) : MO =“Lo”
Set for “Hi” : Data update mode ( Memory internal data update )
Set for “Lo” : Hold mode ( maintain memory internal data )

M1 :Frame inversion flag.
Mi1=“Hi” DB, VCOM= “Hi” Z#H A
M1=“Lo” DB, VCOM=“Lo” #H A
EXTMODE= “Hi” @#Fl&. “Hi” or “Lo” EHLTHHA
When “Hi”, outputs VCOM= "H1”, and when “Lo”, outputs VCOM= “Lo”.
When EXTMODE= “Hi”, it can be “Hi” or “Lo”.

M2 : All clear flag.
6-6-4) £9)T7E—LRESBLTESLY,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA
'S—F—5  : “Hior ‘Lo’ EBSTHA (“LoE#R )
Dummy data : It can be “Hi” or “Lo” ( “Lo” is recommended )

DO - D319 :
EFALEZRT—4 ( HLine T—% )
Writing Image data ( Horizontal Line data )

Hi : B%’c (White)
Lo : %X~ (Black)
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Data write period
COHETET—2Z/RARILA (NAFTURZA4/8) D IstT v FICEZTRAATLET,

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

Data transfer period
185y FICEETRAAET—FZBERZNA B RRBICESE (ErAH ) LTLET,

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

F—rSAOTRLREEEX. 6-7) ANEBLEERTESRZIL,
For gate line address setting, refer to 6-7) Input Signal and Display.

BRELTT—2EAALET,

Input data continuously

M1 : JL—LRKREETSYE EXTMODE ="Lo” DRICEHIZHYET,
M1 : Frame inversion flag is enabled when EXTMODE = "Lo".

SCS AVLo” 12> F=-FmTMO0, M2 (XYY F7ShET,
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-2 T—AEHE—F ( FEDHEHIT ) Data Update Mode ( Multiple Lines )

EFEOEBTOT—2EZEHLET ., (MO0=“Hi". M2= “Lo”)
Updates arbitrary multiple lines data. (MO= “Hi”, M2= “Lo”)

SCS

‘
‘
‘
‘
3
SI H' . A o (detmre)
! : :
| i i
‘ ‘
‘ ‘
‘ ‘

SCLK |
- > > < >
Mode selection period Gateline address period Data writing period | Datatransfer period
( 3ck+5ckDMY ) ‘ (8clk) ‘ (320clk) | (8clk [DMY] + 8clk [Address] = 16clk )
Gate 1stLine Gate (n-1)th Line

)

DMY (don’ t care) DMY (don’ t care)
| <

- -

-
T DI ey TR Dt g
%\ Gate (n-1)th Line Gate (n)th Line
\
Figure 6-6-2 Data update mode by Multiple Lines
MO :Mode flag.
: MO = “Hy”

F—REHE—L ( ABYAT—2ELH )

R—ILFE—F ( ABRYRT—2FEF ) : MO = “Lo”
Set for “Hi”: Data update mode ( Memory internal data update )

Set for “Lo”: Hold mode ( maintain memory internal data )

M1 : Frame inversion flag.
M1=“Hi” DB, VCOM=“Hi” #H A
M1=“Lo” DB, VCOM=“Lo” #H A
EXTMODE="Hi" M. ”Hi” or "Lo” EBLTHA
When “Hi”, outputs VCOM= “Hi”, and when “Lo”, outputs VCOM= “Lo”.

When EXTMODE= “Hi”, it can be “Hi” or “Lo”.
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M2 : All clear flag.
6-6-4) £9)FTE—FESBLTIESY,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA
AE—FT—4 : “Hi’or “Lo” EHLTHE (“Lo"ZH#HRE )
Dummy data : It can be “Hi” or “Lo” (“Lo” is recommended )

DO - D319 :
ETALEBRT—4F ( HLine 7—% )
Writing Image data ( Horizontal Line data )
Hi : B%< (White)
Lo : &%= (Black)

Data write period

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

Data transfer period

COHEBTET—2Z/IARILA (NAF Y FZ4/1N) DIstT Vv FITEERAATVET,

FIZIE, CL2S54 YEDT— 42X TCIL25 4 VEDT7 FLRES v F3 5 &I
GLI1SA VBDT—2 #1sto v FHhbEZFAN T EEICEE ( EAH ) LTLET,

For example, during GL2nd line data transfer period, GL 214 line address is latched and

GL1st line data is transferred from 1st latch to pixel internal memory circuit at the same time.

T—rSATRLREEIX. 6-7) ADEBSLEERKRTESEI I,
For gate line address setting, refer to 6-7) Input Signal and Display.

T—RITEHRLTANLTTSL,

Input data continuously.

M1 : JL—LREISYIEEXTMODE= “Lo” OBFICHIIHYET,
M1: Frame inversion flag is enabled when EXTMODE= “Lo”.

SCS M“Lo” IZ%>T=FFm TMO , M2[EV) 7ENhET,
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-3 7/ki—JLKE—F Hold Mode

AT —2%FEF ( BEORTEHE ) LET. (M0=“Lo". M2= “Lo”)

Maintains memory internal data (maintains current display).

(MO= “Lo”. M2= “Lo”)

-

fv

—

DMY (don’ t care)

I7’

|
|
SI DMY (don’ t care) {

Mode selection Data transfer period
period (13clk)
(3clk)

Figure 6-6-3 HOLD mode

MO : Mode flag.

T—REHE—F ( AEVAT—EEH )  MO=“Hi

KRAE—F ( AEYRAT—2RE ) : MO = “Lo”

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

M1 : Frame inversion flag.

M1=“Hi” OB, VCOM= “Hi” #H A

M1=“Lo” DI, VCOM=“Lo” %A

EXTMODE= “Hi” DFfl&, “Hi” or “Lo” EHBLTHHA

When “Hi”, outputs VCOM= “Hi”, and when “Lo”, outputs VCOM= "Lo”.
When EXTMODE="Hi", it can be “Hi” or “Lo”.

M2 : All clear flag.

6-6-4) £VUTE—FESHBL TS,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA :

'S—T—4R  : “Hi”or “Lo” EBLTHA (“Lo"#HEE )
Dummy data : It can be “Hi” or “Lo” ( “Lo” is recommended )

M1:IL—LRETI5Y IFEXTMODE= “Lo” DBHIHITHRYET,
M1: Frame inversion flag is enabled when EXTMODE= “Lo”.

SCS M “Lo” [ZH-=EmTM0, M2 o) 7EnEd,
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-4 £4)FE—F Al Clear Mode
RET—2%E9)T7LEEAHLET, (MO=“Lo’, M2= “Hi”)

Clears memory internal data and writes white. (MO0= “Lo”, M2= “Hi’)

( N
SCS
| P EEEEE | B
SI ‘\ Dummy Data (don’ t care)
SCLK |
-
Mode selection ‘ Data transfer period
period ‘ (More than 13clk )
(3ck)
\ J

Figure 6-6-4 All Clear mode

MO : Mode flag.
MO="Lo” IZERELTTF&LY,
Set it “Lo”.

M1 : Frame inversion flag.
Mi1=“Hi” Mi%, VCOM= “H1” #H A
M1=“Lo” MO, VCOM= “Lo"%& H A
EXTMODE=“Hi” DL, “Hi” or “Lo ”EHB B THHA]
When “Hi”, outputs VCOM= “Hi”, and when “Lo”, outputs VCOM= “Lo”.
When EXTMODE= “Hi”, it can be “Hi” or “Lo”.

M2 : All clear flag.
M2=“Hi” [SRELTFEL,
Set it “Hi”

DUMMY DATA
'S—F—4  : “Hi” or “Lo” EH5THA] (“Lo"##E%E )
Dummy data : It can be “Hi” or “Lo” (“Lo” is recommended )

M1 : JL—LREISYIEEXTMODE= “Lo” OBICHEMIZHYET,
M1 : Frame inversion flag is enabled when EXTMODE= “Lo”.

SCS M “Lo” IZ#>T=FFm TMO , M2IEV)7EhET,
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-5 COMR ¥z

COM Inversion

COMEEEL)T7ILAN (EXTMODE= “Lo”) &4VERMER AN (EXTMODE= “Hi”) MD2iEEHYET,
There are two types of inputs,COM signal serial input ( EXTMODE= “Lo”) and external COM signal input
( EXTMODE= “Hi").

EXTMODE= “Lo”

-
f
> A >~
ss | 5 <,<,
SC8 L] L L
SI <MOxM1xM2x SE)\ ‘Mo"mezx (D ‘MOKMle\BN (D
S 1 T ]
NRCE 3! VX1
oy “« « «
of the state) [0/1] X [1/0] X [0/1] X [1/0]
oo v 4 v X4
COM - m m .
(Internal Signal) K3 x \ K3 X S\, A3 XI SS K3
[ . ! . '
e e > X2 >
- >
fCOM
.

Figure 6-6-5 COM Inversion (EXTMODZE=Lo)

M1:COM polarity inversion flag:

Mi1=“Hi"®Ef, VCOM = “Hi"%#H A
Mi1=“Lo”®B, VCOM ="Lo"&=H 1

If M1is “Hi” then VCOM = “Hi” is output.
If M1is “Lo” then VCOM = “Lo” is output.

X1

X2:

X3

X4

COM RERIE M1TZ T ITRIGLI-BEIZTIYEDYET,
COM inversion has been changed by M1 flag statement.

TIZBEDHMET AT RBED ML ATRELRYRFELTTEN,

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

IfM1is0(Lo), COMis 0(Lo)
IfM1is1(Hi), COMis 1 (Hi)

ZDAAZVS T COM flag bitIZLf=A\>TRBT S
It is reflected according to the COM flag bit at this timing.

Table 6-6-1 COM state 1

COM state ( COM flag bit )

M1 (bit)

1

1

0

0

ELRTORECHANHST . M1 O bit (TR>TEILT S,
It changes according to the M1 bit regardless of the state before the change.
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EXTMODE=“Hi” (COM inversion timing has two conditions )

@ EXTCOMIN input during high period of the SCS signal
( N\
SCs L | ] |
- 2 >
oy N N N
Reverse the Reverse the Revérse the
y COM flag y COMflag v COM flag
COM flag
(Internal bits of the state) [0/1] X [1/0] X i [0/1] X [:!'/O]
S %3 M %3 Sl 63 T %
COM y X v Xl \R \ 3
(Intemal Signal) Reverse the state [0/ 1] X Reverse the state [1/0 ] X Reverse the state [0/ 1] X
I |
I |
r fCOM R
.

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

%1 : SCSABTAYIVYCDEAIY TCOMREZEITLET,
( SCSAHight#iE R IZEXTCOMINZ2[E LA L A FILGENTTELY, )
SCSEEXTCOMINEEDHAIV Y TCOMEEAARFY FET DT, [COMBIMN —FEITHDLIITLTIZELY,
COM inversion has been set by the falling edge of SCS signal.
(*not* toggle EXTCOMIN more than once while SCS is hight )
The COM cycle 1s determined by the timing of the SCS and EXTCOMIN signals, so the fCOM cycle

should be constant.

%2 EXTCOMIN®D A#liE—FIZLTL Z&LN,
EXTCOMINI[ZAEDLETT—4EEEITOM. SCS=“Lo"#if &+ TCOMREEHMN—FICHR D LS I

LTTFELY,
The period of EXTCOMIN should be constant.
Send data in accordance with EXTCOMIN or set SCS="Lo" period so that the COM inversion cycle is

constant.

%3 :SCSIITYIYCDEAZIS T, COM Flag-bit IZLT=A>TCOMRERZITLVET,
At the timing of the falling edge of SCS, COM inversion is performed according to COM Flag-bit.

Table 6-6-2 COM flag state (EXTMODE=Hi and SCS=Hi)

COM flag state
AR O RE iRtk DR RE
EXTCOMIN State before inversion Status after inversion
1 0
SCS=Hi Hi _T_
0 1
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®@ EXTCOMIN input during low period of the SCS signal
-
s _[] n M
- %2 -
EXTCOMIN _| _| _|
COM flag A 4 \ 4 \ 4
(Internal bits
of the state) [0/1] X [1/0] X [0/1] X [1/0]
V X1 ; 1 v X1
(Inter(igl\s/{gna]) X Reverse the state [ 1/0] X Reverse the state [0/ 1] X Reverse the state
| |
:4 fCOM >:
\_
Figure 6-6-7 COM Inversion ( EXTMODE=Hi) 2
X1 EXTCOMINIIE LAY Ty HEA22 T TCOMREEITVET,
COM inversion polarity has been set by rising edge of EXTCOMIN.
%2 ¢ EXTCOMIN®EHE—FEICL TS,
The period of EXTCOMIN should be constant.
%3 1 EXTCOMIN®iit EMNYIwI T, COM Flag-bit, COMREEZZITLVET,

COM Flag-bit and COM inversion on the rising edge of EXTCOMIN.

Table 6-6-3 COM state 2

(EXTMODE=Hi

EXTCOMIN

SCS=Lo

Hi

1

and SCS=Lo)
COM state ( COM flag bit state)

IERRT DR RE S HRfE DK HE
State before inversion Status after inversion
1 0
0 1
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SLEERTR. ¥—F7FLUREE Input Signal and Display, Gate address ( Line ) Setting

6-8) AN

GL: Gate address line

FE Gate line address setting

a.

T—hSA42T7ELR

Table 6-8-1

0

0

GL |AGOJAG1|AG2|AG3|AG4[AG5|AG6|AGT]

135

136

0
0

0

GL |AGOJAG1|AG2|AG3|AG4[AG5|AG6[AGT]

92

GL JAGO|AG1[AG2|AG3[AG4[AG5|AG6[AGT]

10
11
12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27

28
29
30
31

32
33

34
35

36
37

38
39
40
41

42
43

44
45
46
47
48
49

50
51

52
53

54
55

56
57
58
59
60
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P

S

GL: Gate address line

FE Gate line address setting

a.

F—hS42FRLR
AGO|AG1|AG2(AG3[AG4|AG5|AG6|AGT]

Table 6-8-2

GL
181
182
183
184
185

186
187
188

189
190
191
192
193
194
195
196
197
198

199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
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< TE0EERRIE

Data position in display [H, V] >

Vs

P1,L240

P320,L239

P319,L240 | P320,L.240

P*: Pixels position

L*:Gate address line

Figure 6-8-1 Data position

6-9) £¥UFKRITJF The dummy area

BUMERTIIT

Active area

DA : AMRFIU7 LTEASMUIZ 0.6mm BORUKRTIVT ( BEE )HNRITFoNTLVD,

There are the dummy area which is white pattern as 0.6mm width around Active area.

BM

Active area

BMERTIT

Figure 6-9-1 Viewing are
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7. FFHEE  Optical specification

Table 7-1 Ft#rI4EE ( REHFEME ) Optical specification  ( Reflective Mode )
VDD=VDDA= +5.0V , Ta=+25°C

Ttem Symbol Min. Typ. Max. unit Remark
621 40 60 -
RASHE Horizontal
Viewing angle Range 0 22 40 60 -
tewing ang ne °(degree) Note 7-1
611 40 60 -
CR = 2 Vertical
612 40 60 -
aAVRS AR Note 7-2
IR CR - 18 - - e
Contrast ratio Note 7-3
RETE
. . R - 18 X % Note 7-3
Reflectivity ratio
. Ri -
FS%EE 15e Tr 10 20 ms Note 7-3
Ti Note 7-4
Response Time Fall td \ » 10 ms ote 7
KRIVERE . x - 0.307 - -
O White Note 7-3
Panel Chromaticity
y S 0.330 - -

Table 7-2 FFH4M ( FiE4EME ) Optical specification ( Transmissive Mode )
VDD=VDDA= +5.0V , Ta=+25C

Item Symbol Min. Typ. Max. unit Remark
. . T - 0.25 — % Note 7-5
Transmissivity ratio )
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Note 7-1 : fREFADTEZE  Defintion of Viewing Angle

Normal line Normal line
|
| A 022
A1l | A6O12

6 o'clock direction 6 o'clock direction

Figure 7-1 Defintion of Viewing Angle

Note 7-2 : AVFSRFEDESE
Defintion of Contrast Ratio

AVMSARRELUTOLSICEEYT S

*The contrast ratio is defined as the following.

Reflection intensity in white display

Contrast ratio (CR) = ) ) ) 3 :
Reflection intensity in black display

©Copyright 2025 SDTC All rights reserved




SHARP SPEC No.

LD-2025315

MODEL No.

LS044Q7DHO1

PAGE

47

Note 7-3 : M DRAIFEHS: Optical characteristics measurement equipment.
OVURSRMME, REFTFE ARILREREDRIEXE7-2 EEREDBRIE XET-3DBIEAZEERALT,

BEHDIVITNERFEREICTAELEY .

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

BI7E 28 Measurement equipment

(CM2002 / CM700d )

#BI7E 28 Measurement equipment

(LCD-5200 / DMS803 )

Normal line

<— Sensor

Light Source
(D65)

Integrating
sphere

L LCD panel

Display ( Panel ) center

Normal line
!
Light Source |
1
\l/ < Sensor
|
30° v LCD panel

Display (Panel ) center

Figure 7-2 Contrast ratio, Reflection ratio,

Panel chromaticity

Figure 7-3 Response time
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Note 7-4 : ISERE ( REEDEL )
Respons time ( Change in reflection ratio )
BRUBKEBLLGLHETZAAL. TORFOZAB[E IOBBEILICTERLES,

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

100 %
90 %
A
Optical receiver output |
(Incremental ) :
]
v
3 %
0%
—> - — -

Time
Tr - > rd

Figure 7-4 Respons time

Note 7-5 : BIEEE ( FiB%E )
Measurement equipment ( Transmissive mode )

N ( EREE ) ORIEAEETRIZRLET,
BIEZEEIXTOPCONA D IEEET SR-3, SR-ULIRTY,
*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.

4 N\
Photodetector (including lum in osity facter )
I
Field =1°
L=400 mm
: Module
|
: €<— BL
|
Panel center (©=0°)
. J

Figure 7-5 Measuring setup for Luminance
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8. I FEIYHT Pin Assignment

8-1) HiFHIYYHT Pin Assignment
NETIEDFEMRITRI14-11TRLET

The outline dimensions are shown in Figure 14-1

Display Side
(AA)

_______________ Area A

Display surface Rear surface

Figure 8-1-1 Pin Assignment 1

Table 8-1-1 TFT LCD panel terminal

Z,
4

Symbol

SCLK

SI

SCS
EXTCOMIN
DISP
VDDA

VDD — =
EXTMODE

VSS @

VSSA

© |00 |3 | | [ix o [bo |-

=
=)

Figure 8-1-2 Pin Assignment 2 ( Area A)
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8-2) FPC #VsIF#tE  FPC Bend Specification
Table 8-2-1 H#4Eaxv43 Recommended Connector
Product manufacturer Series Part number Contact
Panasonic Y5B AYF531035 LTS  Bottom and Upper
HRS FH34SRJ FH34SRJ-10S-0.5SH L T#m Bottom and Upper
FH28 FH28-108-0.5SH TR Bottom
Molex 503480 503480-1000 LETF#A  Bottom and Upper

FPCEHYBITAHIRE. & (1) THESHEMEERY (2)THRELLRULTHIFTTEL,

FPCIZASRIZHEAMULLVRBEELBLET , Tz, FPCENRILDESEZIZRN RESZBWVESEVBLET .
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
between panel and FPC.

area

(1) FPCHESZeh (48 . HSRAI Y5 0.8 mm — 6.0 mm
EH(2) R/DEIFR : A% R 0.45 mm
Condition (1) FPC bend recommended area : 0.8 mm — 6.0 mm from glass edge.
Condition (2) Minimum bend R : Inner diameter R 0.45 mm
| —

"l
RO.45

Figure 8-2-1 FPC Bend Specification

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

Note 8-2-2 : HYBHIFHE%IE 3 BETELTTFSLY,
Bend frequency : 3 timesorless (Repeat bend condition : 180° ~ 0°)

Note 8-2-3 : FPCZH->T LCDEDaA—/ILESLTIFZY, FPCIZEEBAZ NZMA-YLLEN TS,
Do not hang LCD module by FPC or apply force to FPC.

9. RRMmAL RV {REIEAR  Display Qualities and Warranty Period
BRTARATVAED2— VR RGBEAICEATAREEL, HAREREEZ(IZE DL

Please refer to the Incoming Inspection Standard (II1S).

RELARIFHETA KLY 1 20A LT 5,
B, ERICERY XD LEHLEDSEICIEARBEET 5,
The warranty period is 12 months from the month of shipment.

If there is an individual contract, it will be discussed separately.
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10. #3EH Recommended example
Logic Signal
DISP l
=C1 DISPLAY
VDD
1,
VDDA +
C2
T VSS
VSSA=VSS=GND l l VSSA

Figure 10-1

External capacitor recommendation capacity value

Recommended capacity value>

C1: DISP-VSS :rank B 560pF Ceramic capacitor

DISP D#BFERDIALTUHEEIE 560pF ELFET A, DISP 16 EMNYEREOHIRIE
BATVRICHZENEY,

The recommended minimum capacitance value on DISP is 560pF,

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

C2: VDDA- VSSA :rank B 1.0uF Ceramic capacitor
C3: VDD -VSS :rank B 1.0uF Ceramic capacitor

LREBREVERICOVTIEHEFTT,
CHERADKRIEEH I AT LEESHEIHETAL V- L TERETL TS,
(AVTUYREEEHELVERELGELDEFERTHEIEATEE )
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. EIRIfZE&  Marking

11-1) 429 xyrHIRl  Displayed by printing. ( Ink-jet print )
‘B1-1-1CENRIGIEZERLET .
*The display position is shown in Figure.11-1-1.

Display contents

Line1 — LS044Q7DHO1
Line 2 — YMDDPO01234A

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

Printing Area

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

Table 11-1-1 EIFFANEFF#  Marking line definition

Line Marking Description
1 | Lso44Q7DHO1 | HHEmEE  Model name L.S044Q7DHO1
py—y=
2 | yMppPo1234a | Y | REFU( BERE )
Single-digit year 0,1,2,3,4,5,6,7,8,9

( Last digit of the year )

M sE AT

. . 1,2,3,4,5,6,7,8,9,X,Y,%Z
Single-digit Months

DD | &&EH247

. 01,02,---,30, 31
Digit of the day

P BETHEI—F
Code of manufacture

WSEC Factory [ China ] Q,L,X

YONAGO Factory [Japan ] Y

1) 7 )LNo (547 )
01234 | Consecutive number Numbers 00001 to 99999
( Traceabillity number )

HETa—F

Product revision
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12. lEMAEE  Packaging form

12-1) h—

1)

2)

3)

4)

5)

FoREEH Carton storage condition

h—boEH LITERE : 12 (max)

Piling number of cartons.

1h—bk U ERE $2 : 180 pes

Pakage quantity in one carton

Hh—bkoH4X : 578 mm x 382 mm x 153 mm

Carton size ( Typ. )

BEtEE : 8.8kg (One carton filled with 180 modules )
Total mass
h— O RERE Carton store environment
RE Temperature
0 ~ 40C

2E  Humidity
60% RHLLT
BEEESZETICAVTCHREEOLENE
60% RH or lower ( at 40°C )
There should be no condensation at low temperature and high humidity.

-FER Atmosphere

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

- BAR Opening the package
HERICS LR OTFTE S 2 —LOMIEZERLETHEMT,
50% RHLUALICERIE R, BHET7T —RFDFEMNLGXERLHELTHETIUL,
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.

"Bt Direct sunlight
AEHICEDBILEHST=OIC. BETORENHIN—HTTRERBLET .

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

- RKREH Atmospheric condition

BEMEOHZPERMEDLOE—HITRET HFXITEEZEN,

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

©Copyright 2025 SDTC All rights reserved
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- L Prevention of dew
BBREHCI-O, BEERICENTRIRPCRIVED EIH—F ZBVTTEL,
NLYREB D OBEELGBRR[EITIH. ELGREL TS,
BEAFERHRSL. EHoHLTRE TSIV, BEICEBIBOREZHELET,
AEGEREEERIZEIEELTTIL,
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.

IRED Vibration
BIZIRBLTOBISARIZIFRE LAV TS,

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

R Storage Period
EREHTT. &K SHARE

Within above mentioned conditions, maximum storage period should be 3 months
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12-2) HWEBLIWR  Marking of product name

12-2-1) @EFERT Packing box Label

AEFAIT, (1) B4E( LS044Q7DHO1 ) (2) HEAR (3) EVa—ILHE ERRLEINILEMSLETS,
Fro. N\—O—FRFELEINIZELET,

The label that displays ( 1) Model number ( LS044Q7DHO1 ) ( 2) Lot number ( 3 ) Quantity of module
is stuck on the packing box. Moreover, the display of bar code also applies to this.

#rmE  (48) LS044Q7DHO1
Bar code ( 1)

(1) Module number ( LS044Q7DHO01 )

LotNo. : (1T) YYYY.MM.DD
Bar code ( 2 )

(2) Lot number ( Date of manufacture )

Quantiy : (Q) 180 pcs
Bar code ( 3 )

(3) Quantity of module (Pakage quantity )

FYERE AP N REE NN EERERANS T
WBEBAABHYET

User part number or our company control part

X =T MRAT VT,

N S

number might be filled.

12-2-2) RoHS#R## I RoHS restriction.
RoHSIRHIR IEFITHL T MERBIZREBEITVET .
R.C.( RoHS Compliance )&l RoHSIESFICHEELTWWAIEEZEKLET,
LEDa—)LIE. 18 B KYRoHSERIZHIGLTEYET,
RoHS compliant products will be marked on the packing box.

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

(R.c)

Figure 12-2-1 RoHS Compliance
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12-2-3) 4 EE  The production country

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

_______________________________________

o | MADE IN CHINA

<
2>
O
m
=
>
2>
pd

_______________________________________

Figure 12-2-2  Production country

12-2-4) ESD&E ML 2RIL~<—% The ESD Sensitivity Symbol.

- H—hUIZESDEUEME L URIILT—IDREIHYET .
The carton 1s marked with the ESD Sensitivity Symbol.

-
carton

OBSERVE PRECAUTIONS

FOR HANDLING

ELECTHOSTATIC

SENS

ICES
!gﬁ"_“
=
(not to scale)

\

Figure 12-2-3 The ESD Sensitivity Symbol. ( carton )
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12-3 ) MREMER Packaging form figure

WarEER12-3-1, K12-3-2I1RLET .

ED 2 ILANEERITENGOREREILTOET,

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.

__________________________________________________________________

’ \
18 modules / tray (18 pcs LCD modules per tray: (3x3) x2 =18pcs)
180 modules / inside sleeve (10 trays with products + empty tray as cover = 11 trays )
180 modules / carton ( Maximum quantity per a master carton : 18 X10 % 1=180 pcs )

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

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

- == —
e ———

__________________________________________________________________

Module 2

\

protective sheet

Figure. 12-3-1 Packaging Form ( Tray)
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Inside sleeve

Antistatic bag

Outside sleeve

[ELECTRONIC (COMPONENTS

(1) Bar code

(3) Bar code

1

1

1

1

1

1

1

1 #nas:  (45) LBOXXXXXX
1

1

1

1

1

1 a-¥-as
1

1

Ye-7HRASAATE,

LotNO. i (1T) EXE . K%, XX

Quentity: (0) XXX PCS

Master carton

Figure. 12-3-2

Packaging Form 2 ( carton )
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13. EEMREREMH Reliability Test Conditions
13-1) {EEMEAERIER Reliability Test Items
Table13-1-1 Reliability Test Items
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
REHE o o
Ta= — 1h) ~ + 1h le | Note 13-1-1
3 | test Thermal Shock test a= —30°C (1h) 80 C (1h) 5 cycle | Note 13
BEMT +200V. 200pF (0Q)
4 T aw NS . Note 13-1-1
Electro static discharge test £imF: 1[E each terminai: 1 time
BRE LI N\~
5 High temperature and high humidity Ip=40C /95%RH 240h | Note 13-1-1
operating test ( #£8Z1k No condensation )
T |
6 | High temperature operating test Tp=+70 C 240h | Note 13-1-1
ERENE Tp= —20°C
) 240h | Note 13-1-1

7 | Low temperature operating test

( =21t No condensation )

Note 13-1-1 :
Ta= FERE
Tp = /AR JLRE Panel surface temperature

Sl

Ambient temperature

FERBICBVT. ETRREFEOLEEMALXEELLIEENENE

BREPERE

B =+15 ~ +35C
mE =45 ~ 75%
ELRIE =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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