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DEVICE SPECIFICATION

FOR

LCD Module

CF Glass Thickness : 0.5 mm

TFT Glass Thickness : 0.5 mm
Display mode : Normally White
Display colors : white and black

vooee ne. LS027/B7DHO1

These parts are complied with the RoHS directive.

= This document is a reference specification.

SHARP and SHARP DISPLAY TECHNOLOGY
CORPORATION reserves the right to make changes

in the contents described herein at any time without
notice in order to improve design or reliability.

*Regarding final design, please order delivery specification
from SHARP and SHARP DISPLAY TECHNOLOGY
CORPORATION.
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WETEFE RECORDS OF REVISION

Model No : LS027B7DHO1
REV
SPEC No. Date No |PAGE SUMMARY NOTE
. RIFEARERICK Y FRFKT
LD-2023X11 2023/10/24 Specification's New edition due to change of front polarizer.
— |Overall specification format update and correction of typo.
13 Revised due to change of front polarizer.
60’ Surface treatment AG — HC
Module thickness 1.645 mm — 1.625 mm
) Corrected the model number of the measuring device.
LD-2023K11A | 2025/2/27 |~ A | 47 |1 orrect ULLR, Correct SR-ULIR.
51 Corrected typos.
LS027B7DH1 — LS027B7DHO1
58 |Modify Table 13-1-1
13 Glass thickness change.
59 This time, thinner by 0.3mm against Current model due to
59 glass change.

CFglass : 0.6 mm — 0.5mm (Thinner by 0.1mm )
TFT glass : 0.7 mm — 0.5mm ( Thinner by 0.2mm )

The weight of the module and the weight of the carton changed.

Updated Table 3-1 and Figer 3-1
Updated Table 3-1 and Figer 14-1

Removed Section 13-2 "Panel surface stress specification".
( Items were unified with multiple models.)
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( ZEBEFOSMYBVEUVEARRDOEERAICLH>TOEE )
[ NOTICE ]

K fFH EOEE Precautions >

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 TOSIEABIE. BB REZFES-RRGICAGIEGAT 5-0DLDOTHY . KEHE
[CE>TIEMBE. TOMEFR DRI I HRIAAF-IEEBEDFHEZITOLDTEHYEE A,

T BHBFEFRALECEICKY . E=BEIXAEFICHDDIBENRELIGE . KO RHADOHEE,
SEITEENMDDDIELEDOUNIDEFELTE—UIZOEFZZELFE T 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.

AEHREICRBENIAHEAOFEARHOCERLOIEFTEFZEBLTEASNSGLFISERT HEFIC
BALTELEE—UZT0EFZEVET 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.

A FITBEIGERICE > TAELEBEIC OV TE—YOEEZAVEEA,

AHBETERDIVGE MR EEFHEBICEASNSOICHIASINTOETS,
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

=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
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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 :

CEEEBOREEE (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.

) RERKFLUTOIIGEHTEMEREE - TRE2UNDELENIARANDEREERLTEYFEFEANDT, RE
mECNLDARICIEFERAITELLENTTSLY,

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

"BEERUFHBEEHSS Military and space applications

| [RF AR Nuclear power control equipment
-EMHBCHODDLIERMS Medical equipment for life support
TR Aerospace equipment

-BRIREIEER Trunk line communication equipment

g ABBIIOETFAGRANHYFEL o, BHICEHREROFTTOERRETETT OESMOELET,

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

h) ABGKZEANERETIARUNTIERSNDEAE. FACEEREEZOEFTITERBEFT IO
BMLET,
Contact a SHARP representative, in advance, when intending to use SHARP’s devices for any “specific”

applications other than those recommended by SHARP.

) AAREICRENELEBESRI NADIHTEEIZKYVERT HELDELET,
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) AVUBHENEOERRHYFE A,

The ozone-depleting substances are not used.

k) AREGIE 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 OFEAICERIOEFELRLICCHRNZEET IOBBOHLET,
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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( MYFLLNVEESEH )

[ 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.

@) NRRILKRADRERIFIEDZZH VDT, BOEDPHFEED TR YLENISEYFRWNZIE+5FELT
T

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

(5) LCD/ARJLIEASADNEFEN TS BT PERTENTCLEISGENHYFET,
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) BEZEHS=O. LCD/ARILD Ty UEATIFTFEL T ZEW HLEINTLES>TH. RF TIEMN LBV TTILY,
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 KBEENRBEEAETOLERCIIODREICEVET DT, 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 . BUILRESHRESBELHLET,
This module contains CGS. Please use appropriate anti-static protection methods for all contact with the LCD

panel and its electrical circuits.

(9) KIGHEO MR DES A E RPM S 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.

©Copyright 2025 SDTC All rights reserved




SHARP SPEC No.

LD-2023X11A

MODEL  No.
LS027B7DHO1

PAGE

(1D wEERLEDOITI(F BERIRAEIN AT AL THEON2TA—TRERITLTT LY,

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—ILORERIDEYFTELT RRFEGOBNALHYET,

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

[ 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 LTSNS =S4\ F ( ARILRRBEHLUNMBEESN T DHEEEE ) ZEOVKITESSTEER
[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) HSREIZIEANRMHSIEWNRLCD/AR LI HFIF+HEELTTELY,
FrERYRDREIZEWNT,. BN EDAL R MO SRR EL TT 0L,
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) FPCONIREIZIFAYF—FAHEEENHYET O T, EFMMERMLAVISITIETSEL,

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

(6) EVA—LERAICER-—EDENIINDERTAS RRFRLBEDRRERYET DTE 21—LEEE
[EB T B&IEEITITLENTTELY,
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) NRIILKREICRERFEZDOTAGEFEEZSLEEIFDENIITELTTSL,
In case of attaching a cover glass or touch panel to the front surface, use appropriate measures to avoid degrading

optical performance.

(7) REBFREICHESN TSR RAEREIE. LT Fo TSN, ChEBATHERALIIGE. SR D BEE - BiE
PRHFEDLELDOBNAHYET BEEELCANES LY. ERBRDONTVXELZED L EAEXERE
BABWNESICEELTTSL,

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—LREIEHLEELTRESIR—ME>TEYFET DT, REIIR—IERIMNLTITHEALZSLY,
F :—T"illh\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/ARILIE, AL RIZEYRRICEENHDIENHYET . Rlh. BAVALERLRE DALMY
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) AZREETRUVKRTABREHLE, A DBERMBIHERINIIRFDEE-S )V EBFIOLCD/ AR ILA
DFZEHLEDTO. BB/ ARILOERE - BETO LR TRAVLNAMHOEBRMEEREAL TZEL,
To prevent reduction in optical quality and abnormal display, avoid exposure and contamination of the LCD panel
from epoxy resin (mine system curing agent) that comes out from the material and the packaging material used
for the set side, the silicon adhesive ( dealcoholization system and oxime system ), and the tray blowing agents
(azo-compound), etc. Please confirm LCD panel compatibility with materials employed in your manufacturing and

shipping processes.

(15) EDa—VICEMEREEIENECGENLIIC, MBMEEEL-BREE - HHZHSFELLET,

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

(16) AT, FHK-FEAKTEHYEE A,

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

(17) BEERE. BHEOREELHIRETOKPTOCHEAZEEEINDGEEE, BiKtE (BHE ) £EELE
HETEBRBLLZET,

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) AERICITERBEEFEALTVET DT, ARIILOBIRLFIZHTIEER (200VLE ) [SITFED L.
TERONBEHEE 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.

o {EEHE Operators
EEENEITDOITEHKR. BY. FRENEEY (F/O . RITFLY . TLEFQOMEZY) DHE. AKX
ICTHESNFTETIRNLAHYETOT. HEST KA (BRESMBLNIA) ZFALTTSIL,

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

® H-ERiE Equipment and containers
BERORBEOBE. M HOBRM HESE ( fIRIXESH. VAT BEH. FEIT. Iy EEE
BHRE ) IHEIINRLEIIBNANHYFEIOT. HEIMEK ( HEIMEM © 100MQ ) %17-oT
TELY,
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 ).

e [ Floor
RIFAKROEM-BENORELEHESRERET AL TRELFRBAEHLET . KRMOHEZRY ( B9 FH#.
JLE )DBE. LICOAZANAKCEBOBREINRRE T ICHETIENLHYET O THER TR
( HEKMER 0 100MQ ) FIToTTFSL,
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 IE Humidity
EEXBORET. HEXREYAOXREENICERLTEYBEHLICKELEADLYEFLET,
REN A0%RBIZHELEMALAEOHERMIEMBREZERXLETELZRET S5, BEE 410%LLEIZRD
BRICLTTFEL, BISSIR—2RETREOCADFLINETHIREFR. EEE 50%ULIZRE, BORE
JOo7—&ERTIL
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 Wik Transportation
ER-REIXZDTA ( BEOREE ) [CLYBHFORARFO—LFOREMHMNFTELRY, F:-
AREICHEL-RERFICKVFEFTESFZRECI BRI HYFET O TREMHFICLHER T EKE
fToTTFELY,
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, MEDRRAELYET

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

(4) REBFRERZRBEDACEAIVTITROT ITFERAENSERTTRDRERELRYET
Do not use the LCD module under outside of specified driving timing chart. Otherwise LCD module may not have

proper picture quality.

(5) FRULERTIE. 2BHLURN(ER. 8B EL. TNLULDEEFUIL YD 1 #EEE AN TEREMNTRSHULVERIC
BLEL TLZaLY,
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—ILABEBEINRNES . KTAATYNRBFTET | KRICEENHFET . TOHEEET 2D
BEZAHEITOTTELY,
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) BRTOBESIHEIRTOBE. NEHICKURLARALNENEDLLIBENHYET M. TNIEHETETRRSR
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) KEKREITHESNTUVDIERRREREIT. BT FoTZEN, ChEBRATHERALIZS . &b D BE-HIE
PEHEDOLIEOBNSHYET AREEPCANESTED. EREMRONIVFFLZED L MFEKERE
HAEWERIITHRETLTTEL,

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) BERETCORBEERAINIGEE. BEXRIPBEITHVES,
The prevention of dew condition is necessary when LCD is used for long time under high-temperature and
high-humidity

©Copyright 2025 SDTC All rights reserved
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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 LCD module in high

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

() REAHE

Keeping Method
a. ESTEXICEHTENTTEL, b. RLAIZHID TEEFTICRE TSN,
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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V)

2

(€))

(4)

(5)

(6)

(7

8

( thDFEEIE )
[ Other Notice ]

AHERTEENTOTFEA, REEVLOIRET DTITRBEVNET,

Operation outside specified environmental conditions cannot be guaranteed.

EJR (VDD-GND,VDDA-GND) DAVE—H U REZTIFTERYTS4A. LCDED1—ILDEHGELIC
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.

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 RLTED2—ILESELEWNTFILY,
Disassembling the LCD module will cause permanent damage to the module.

Do not disassemble the module.

LCD/SR B LIZEE . POBRREZEODRICANGNTIZEN, REAFR. KIRFICHWIHE X,
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.

AERIE. EMEILCHRBERETOLEETEICNULT ODS ( HEZAV HBE/N\AY, 1-1-18)HO0I4
v .miEExRF)E—VIFEALTOWERA Tz, SATBYEEA,
ODS ( specific chlorofuorocarbon, specific halon, 1-1-1 trichloroethane, carbon tetrachloride ) are not used or

contained 1n material or all production processes of this product.

EDA—IILOREECONTIE, ABRKICKYRTNEZIT25E88HYET,
FNFNOBEBERGEIHE-S>TEELTTEL,

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

T, BEEFHMICHT HIEFRIGETLTZEN,

Observe all other precautionary requirements in handling general electronic components.

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

LCD/SRJL -
HSRABELTRIEBEZLTESLY,
*ALCDEV 21— IILDOEEEEVWEEHYFEE A,
-LCDAARIVIZIF. BIR-AEDEEEENTEYFELEA.

REMHFEHEIEE( LD50 ) = 2000 mg / kg,

LCD Panel :
*Dispose of as glass waste.

*This LCD module contains no harmful substances.

1s used.

*The liquid crystal panel contains no dangerous or harmful substances.

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

{ LCDESA—ILOBEEIEEIE )

[ Discarding liquid crystal modules ]

-FEFEM( Aims test ) : &M ( Negative ) DM EZATHERALTHYET,

-LCD/IARIVIZEENDRBEMBHE T<HE (T 100mg ) T, /ARILHEIN THRNUEHTAEIFEL,

*This liquid crystal panel contains only an extremely small amount of liquid crystal ( approximately 100mg )
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1. 1 g Applicable Memory liquid crystal display
CGUaAVEENS VO RIZRAW B AR D AR RETAATLATT,
AEEIER14-11RLTOET,
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. BE Overview
- HEBREE/ /ORI
- BEYAX 2.708 WQVGA fZEE 400 x 240E %
- VYT T —REBICL SR THIE
- BEDOSAUEEHERE
« RRIVABIZT—HERERDIEVRAE)—ZRNE
C EB/NOVIERMERWVEER -G8 00/ IMIED AL
- BIEHBEATFT/ARIL
- RIFEARIEHCHEFR
- FPCIZ&BiE#
- Reflective active-matrix with slightly transmissive panel of white and black.
2.70 ” WQVGA screen has 400 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. BT Mechanical Specification
Table 3-1 #HfEHkER  Module mechanical specification AA
Ttem Specification unit
E@EYA4X Screen size 2.70” inch
BHRIRIVT  Active Area 58.8 (Horizontal ) X 35.28 ( Vertical ) mm
RyMER Dot configuration 400 (Horizontal ) x 240 ( Vertical ) Dot
RykEwF Dot pitch 0.147 (Horizontal ) X  0.147 ( Vertical ) mm
[ETEN R Pixel Array Square
FRE—F Display mode Normally White
VASIZRR N Outline Dimension 62.8(W) x 42.82(H) x 1.325(D) mm
BE Mass 9.0 (max)
RENE Surface treatment Front Polarizer : HC (HardCoat)

Note : FF#iZSMETEONERFRI14-12S5H

Detail dimension and tolerance are shown in Figure.14-1
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4. ANmFLEMBRUBEE Input terminal names and functions
Table 4-1 #HF5£#l Pin description
Terminal| Symbol 10 Configurations Function Remark
av2{ES
1 SCLK INPUT NoPull 7 J71 - .
Serial clock signal
N =__ =2
2 ST INPUT NoPull ZI7T 9 Amfﬁ
Serial data input signal
FyTELIMES
INPUT NoPull
? SCS v ot Chip select signal ( Active of Hi)
HEBCOMRERES ( 5ERIR )
4 EXTCOMIN| INPUT NoPull External COM inversion signal input Note 4-2
( Square wave )
%< ON/OFFEE
5 DISP INPUT NoPull Note 4-1
o Display ON / OFF signal ore
Oy ER
6 VDDA | POWER - FIOIRE Note 4-4
Power supply ( Analog )
TUAIIER
7 VDD POWER - Note 4-4
Power supply ( Digital ) o
COM | & IR D ¥ F
EXTMODE | INPUT NoPull Note 4-2
8 0 v 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 : FUL7vT . TIEOUEELTHEL,

ANSHFIEFEREE ( HiZ ) [SELTRWLTEE A

Neither Pulled up nor Pulled down.

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

BERTDHDON/ OFFETWVET, O, ARURDT—RIREFINET,

“Hi” DBEFAE)RT—EADERTEITL., “Lo” DEFEAT)HNT—2ERELE-FFLEEEARTELRYET,
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.

SEBkY EXTCOMINESZANT 515E. EXTMODE % “Hi” ICLTTAELY,

EXTMODE =“Hi” ®O#. EXTCOMIN AE#MIZLEYFEST, ( EXTMODE # VDD ~#%#: )
EXTMODE =“Lo” DO, YUFZIADDIZTHEMITHEYET . ( EXTMODE % VSS &k )
When EXTMODE is “Hi”, EXTCOMIN signal is enable.

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

“Hi”’mode ; connect the EXTMODE to VDD.

“Lo” mode ; connect the EXTMODE and EXTCOMIN to VSS.

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

©Copyright 2025 SDTC All rights reserved




SHARP SPEC No. MODEL No. PAGE

LD-2023X11A LS027B7DHO1 15

HBEEHE  Common condition

1) BEEERFBIEEOD typEDILE
Each Voltage values show typical voltage.

2) BN
Booting
ERBARRUVEREAR, §5 A S
*When just input Power supplay Between PowerON and Input Signal.

3) T—AEH
Data Update & Hold mode
- RNT—ADESMAZEER ( TTRUERITEH )
+ Updates data in pixcel memory. (1Line and Multiple Lines update )

4) RBINfIREE
Standby
- TAEHEL TR

* Maintains memory internal data and maintain current display

5) T—HZEEELLEWGEEEX. VUTILES (SCS/SI/SCLK) & "Lo” &9 %,
Keep “Lo” Serial Signal (SCS/SI/SCLK ) without communicating..
- TAREEEFELGLEEIC, SCSif+# "HIREEICLAELT TS,

*Not to make a SCS terminal “Hi1” when it does not communicate.

6) VDD = VDDA .VSS=VSSA=GND =0V

Note 4-1-1 :
VCOM#|HZE) T ILBEIZTITS> & AHNEESDEENBETT,

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

Note 4-1-2 :
FRLTWSEIRE L. EFA A ( Clock pulse ) HDHETY,
Input ( Clock pulse ) is always needed during displaying.

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

Note 4-1-4 :
Hi » Lo [ZE®E.
EE&HIIZ VDD /GND (VSS) DELLMICHERMLTOERAZHELET, EREARODERILELT S,
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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Logic Signal

VSSA=VSS=

EXTMODE

Logic Signal

EXTCOMIN —2

VDD
VDDA

VSS

®
VSSA

DISPLAY

G(ND/J7 l

< EXTMODE = “Lo” >

’

\
\

COM Signal Serial Flag Input

EXTCOMIN
EXTMODE

VDD
VDDA

| |

Hi

DISPLAY

VsS
.
VSSASVSS<GND—y-

<
-

EXTMODE = “Hi” >

External COM Signal Input

Figure 4-2-1 Recommended circuit
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5. $EXNBRKER Absolute Maximum Rating

Table 5-1 #txfswmKE®  Absolute Maximum Rating

GND =0V
Item Symbol Terminal MIN. MAX. Unit | Remark
V_VDDA VDDA -0.3 +5.8 A% Note 5-1
=g T
RRREE V_VDD VDD -0.3 +5.8 V | Note5-1
Power supply voltage
V_VSS VSS, VSSA 0 0 \Y -
_ High Level | V_IH SCLK, SI, SCS — VDD \Y -
=0 5 ’ )
. M”E’FIEELIE DISP , EXTCOMIN
nput signal voltage | 1 o 1001 V_IL EXTMODE -0.3 — A%
— Note 5-2
IRFRE Tstg - - 30 +80 | ¢ | NS
Strage Temperature Note 5-3
FERE ( \RIILEREEE ) Note 5-3
Operation Temperature Topr 3 -20 + 170 C
Note 5-4
(at panel surface )

The absolute maximum rating is the limit value.

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

Note 5-1

Note 5-2

Note 5-3 :

Note 5-4 :

VSS =VSSA = GND

: VDD = VDDA

D ED A=W S RICBEL TAAEREBZEOEIIZLTTELY,

Do not exceed this temperature in any parts of module.

BEIE 95% (RE 40 )ETELTTEL, FHERICITEFELTTEL,

RANEHKAE 39CLUTICL EFBESELLTTEL,

HELLGE. BRMW)—IWRELAEREBRELEVGEELHYET,

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

BEREXBEOAZRIETHIRETHY . AVFSRAMEERE - ZOMORRSAIZELTIX
Ta = +25CICTHIEZITLET,

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

For contrast, response time, and other display quality determination, use Ta = +25°C.
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6. ESMNEE Electrical characteristics
6-1) TFT&RS/SRIVEEEIEE  TFT LCD panel drive
Table 6-1-1 #22EREIZEH Recommended operating Condition
GND =0V ,Ta= +25C
Ttem Symbol Terminal Min. Typ. Max. Unit | Remark
VVDDA VDDA + 4.8 + 5.0 +5.5 A% Note 6-1-1
[SENLSE]
EIREE
VVDD VDD +4.8 + 5.0 +5.5 V | Note 6-1-1
Power supply Voltage
VVSS VSS, VSSA 0 0 0 A% -
SCLK, SI
SCS, DISP + 2.7 + 3.0 VDD A\ Note 6-1-2
High Level VIH EXTCOMIN
=0
ANESRE EXTMODE VDD VDD VDD v -
Input signal
voltage SCLK , SI
SCS , DISP ~
Low Level VIL EXTCOMIN VSS VSS VSS +0.15 A\
EXTMODE

Genaral Note :

VSS =VSSA = GND

Note 6-1-1 : VDD = VDDA

Note 6-1-2 : VDDUTDERETEMELET A, 3V (T COEMEFHRELET,

It can be operated below VDD voltage,however,operation around 3V is revommended.

Above Voltage value is a value based on VSS / VSSA ( GND = 0V)
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6-2) B — > X Power supply sequence
p
EXTMODE .
(Hi or Lo) L/ » SS
:>same time
! /[ L (
VDD,VDDA | 55 N
‘ T2
2 sclk ‘ les = T1 B3
seg oS EM ) L L 4
TB2 §
sk AT 3 R N
8 A ) _{ N N S
/" l30pssSTA | 1P «
DISP i i 3 i N S
! | TB1, TB1] !
! 30ps=T3 k> 30pus=T4 !
EXTCOMIN i | i
(EXTMODE=Hi) \ ] | SN
EXTCOMIN STt I, < Zanld Lo
( EXTMODE=Lo ) ‘ / GND L ¢q/
I - /
Operati [ ON (Normal Operati
psetI:telng OFF Power-on Sequence ) ( o%n%ib ﬁera ion)) \S
e N ~
DISP Dlsu
EXTCOMIN I I QWY 1 [
301 s min 30ns (T4) min
SCS =1 Scs e
TB1: DISPEEXTCOMINARIBHIIIS LASBIGE, (HESELHR)
TB1: EXTCOMINADISP=Lo CAASNBIBEE, The case that DISP and EXTCOMIN start at the same time.
The case that EXTCOMIN is input DISP=I0. (Recommended Speciﬁcations)
. VAN J

Figure 6-2-1 Power supply sequence

HME, 2AST Fr— b ACEIIVT RS

Refer to timing chart and AC timing characteristics for detail

Note : TR ON / OFFEFM;TEZEIE Precaustions at the time of power on and power off
1) TEJRONEfIX, VDDEVDDAARIEF, £FEVDDZESEICILE EI(FTTELY,
When power on , VDDand VDDA are same time or VDD should be faster than the VDDA.
2) EIROFFEf(X. VDDEVDDAM ERE. F1=IEVDDZEEXIZILE FIFTTELY,
When power off, VDD and VDDA are same time or VDDA should be faster than the VDD.

EXTMODE!i+1%. Hi/ LoX 550N E L TEEWY,
EXTCOMIN terminal
Not change ( Hi to Lo or Lo to Hi) after starting power supply and during ON
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same time same time

! (( ‘ |
| )) | |
VDD i i VDD |
. (( =
-/ 2 \ | |

VDDA | | VDDA

VDD=2VDDA is always required.

TA :

TB1

TB2

Figure 6-2-2 Power supply sequence

ERENRELTHD, SignaliFEZERIEL TS,
Please start the Signal transmission after a power supply was stable.

A= ¥ SAXET HICDISPEHIIZL TZELY,
Please set DISP to Hight Level after the completion of initialization.

. TAETSIEETHA ( {EL. DISP = “Lo” MREIZ EXTCOMIN £ANTH TCOMMD B REEIIRBEEH A\

F71=. DISP LEXTCOMIN #REBFIZISE LIFz35E . SCS DILELIFET 30usl EDBFHEZEZEITTTILY,
( 60usTHELTHHA )
TA and T3 may be opposite

(however, TCOM polarity inversion will not occur even with EXTCOMIN between DISP = “Lo”. )
Also, when DISP and EXTCOMIN are simultaneously started up, allow 30us or more before SCS
starts up. (It may be less than 60us ).

C BIRAEVRENHET SEDREE

SCS = BFRAAEVEIITIZTEAEICIELI-EBREEZTSE ( £0)F7ISJEA or BIEEARIZAZAH )
SI = M2( 297235 ) = “Hi” Xl BEAH
SCLK : BE&E

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
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TB3 :SCSLK, SCS, SIifFI&T —HEEETHHEVEFE, 67 "Lo” ITERELTZELY,
‘DISPIfF (T ERONIREERF (X "Hi” ZREFL TS,
-EXTCOMIN#HFI&

EXTMODE =Lo FHEDZBEIENT "Lo” FREICTL T,
EXTMODE = Hi FHEDHEF. —EDEAHDEZTEANLTIZEL,

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.

e e —

___________________________________________________________________________________________________

1) VDD, VDDA EIFER (ICIZ&LS )
VDD and VDDA rise time ( depends on IC ).

2) BERAEVNEDHELET,
T2 : 1 EUEM2 ( £9UF77355 ) #FE->THNHETEIH. BEESABEAHAEFLTTIL,
Pixel memory initialization
T2 : 1 time or more Initialize with M2 ( all clear flag ) or write all screen white.

3) TCOMAZvF#HAL &R e T3 : 30usklt
DISPIESZE>THHLL TS COM BFRDSYFREIEDMEAILEREIRT 5= D EARE
Release time for initialization of TCOM latch.
T3 : 30us or more
Time required to release COM related latch circuit initialization which is initializing using DISP.
Signals.

4)  TCOMBE AL B T4 : 30uslt
EXTCOMIN DA AIZHELT TCOMMIBMEE ML T HHARM
TCOM polarity initialization time. T4 : 30us or more
Time required initializing TCOM polarity accordingly to EXTCOMIN input.

,_______________________________________________________

________________________________________________________________________________________________

_________________________________________________________________________________________________

BE BB D AR

1
[}
i Duration of normal driving.
1
1
[}

_________________________________________________________________________________________________
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EXTMODE /L
Hiorlo _ _ _ _ _ _ o o o $5___________|\_
|
|
VDD |
VDDA ()() I
T7 =1 sclk cycles :
(S |
T5 Lo
K_J%I ' | TS
ses_ ] L | ( [ | |
)) TB2 : |
|
sax____ [ 1) T GRS T A
I [
SI ,{ ). (_) - (—} I |
) ; T
|
O 0ps =T k&>
DISP D) | !
|
EXTCOMIN
(EXTMOD E=Hi ) " " " ()( || | :
|
EXTCOMIN
( EXTMOD E=Lo) (C | onD
)
L ( )
Operating ON (Normal Operation ]
state S\ BEEE Power-off Sequence OFF
Figure 6-2-3 Power supply sequence
TS : Off control

LTOFIEESE “Lo” IL1=#. T6 DEEZEBEICER%Z OFF LTZEL,
Please turn off a power supply after making all the control signals into “Low Level”,
and passing the time of T6.

[ Off Sequence ]
5 BEIRATIRAZMHELET. T5 : (2) &Rk
Pixel memory initialization. T5 : Same (2)
T6 : 30usklt

VA , VB, VCOM initialization time. T6 : 30us or more
7) VDD , VDDA FIFHR ( ICIZ&LD )

(
| 6) VA, VB, VCOMD# &L Es
i VDD and VDDA falling time ( Depends on IC ).

____________
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6-3) ACH#tEt Input Signal timing Parameters

Table 6-3-1 ACY#$tE Input Signal timing Parameters
VDDA =+45.0V . VDD =+5.0V , GND =0V , Ta=+25C

Signal Ttem Symbol Min Typ Max | Unit Remark
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
Data update mode
SCS 220 - - us
. . Note 6-3-1
High duration twh SCS
Hold mode
12 - 2 us
Note 6-3-1
Low duration twl SCS 1 N - us
Set up time ts SCS 3 - - us
Hold time th SCS 1 - - us
Rise time tr SI - - 50 ns
SI Fall time tf SI - - 50 ns
Set up time ts SI 120 Y - ns
Hold time th SI 190 < - ns
Clock frequency f SCLK - 1.0 2.0 MHz
Rise time tr SCLK - - 50 ns
SCLK Fall time tf SCLK F - 50 ns
High duration twh SCLK 200 450 - ns
Low duration twl SCLK 200 450 - ns
Note 6-5-1
Frequency f EXTCOMIN 1 1 20 Hz
Note 6-5-2
EXTCOMIN Rise time tr EXTCOMIN - - 50 ns
Fall time tf EXTCOMIN - - 50 ns
High duration twh EXTCOMIN 1 - - us
Rise time tr DISP - - 50 ns
DISP -
Fall time tf DISP - - 50 ns

Note 6-3-1 : RIRT—R EEERAATLRIX. SCSE “Lo” DIREIZLTLIEELY,
Please keep SCS in the state of “Lo” when you maintain current display after writing
of the display data.

Note 6-3-2 : £EEEHBHOHAITHEIGINET,
FEDTOHDEHFHEICEVWTIBICINELADT, TOMAAZI T HRRICEDSHREFENET,
This spec applies only to full screen updates.
In updating only specific lines, this spec does not apply Therefore, please design based

on other timing specifications.
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SCS, SI, SCLK, DISP, EXTCOMIN : VIH=3.0V
0% | 90%
DISP  ww% / O\ 10% | SI
>« -«
trDISP tfDISP E
< fEXTCOMIN )
 thwEXTCOMIN
| 0%
EXTCOMIN  10% / o
trEXTCOMIN tFEXTCOMIN
< twSCLK thwSCLK |,
0% | o g
0% 3
{509
SCLK 0% / »
NN
trSCLK tfSCLK
« f SCS >
P twSCS P thwSCS
0% | o "
50%
SCS N
00% — SS ‘
0] ‘ 90% —)
SCS ; A\
% tsSCS thSCS i
1&—»; / H—hi
‘ | = 00%  90% 3
SI 10% — L 10% 10% | | 10%
tsSl thSl |
i‘ 90%
SCLK 10% \ / \

Figure 6-3-1

ACHAZU %R AC timing characteristics diagram
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6-4) ;HE®H 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 | R—JLFE—FK ( T—2EHEL )
SAITE 51 Mode HOLD (no display data update )
=~ Py P - 50 950 | 4 W | Note 641
Condition 1 Display
Vertical stripe display
pattern
. FT—AEHFE—F ( 1HZEF )
Operating . .
. Data update modewith display update
BIEEH2 Mode
o ( 1fram / sec) S 175 350 | 4 W | Note 6-4-2
Condition 2
Displa ) . .
pray Vertical stripe display
pattern

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

Formula for computation
(Ivdd + Ivdda) [pA I x 5.0 [ V]

( Common Note )

CDEIIEEIREDETSHY . COMBERD PeakERTIEIHYFEADT., BRICABEEH-ETTEL,
VDD + VDDARIZaAV T DEHEHERLET .
( VDD, VDDARIRIEDIGE . TNENICa0T oY DEHEHERLET,)

This is value in steady condition, not the falue of peak power at the time of COM operation.
Some marging for power supply is recommended.

We recommend capacitor for VDD and VDDA.

(If VDD and VDDA are on separate systems, we recommend capacitor for each.)
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Note 6-4-1

: Condition 1 : EIRDERAIE LM
Condition 1 : Current measurement period of power supply.

tI_condition 1 : AIEERIZEXTCOMINEEIT. 2L EET B,

Measurement time shall be EXTCOMIN cycles, at least 2 cycles..

4 N\
ExrcoMIN [\ « C (
(
EXTMODE :
(Hi) RE w
‘ T1 , | tl_condition 1 .
Data A& :< >| Lo SS'
T1 : All Vertical stripe Display data.
L J
Figure 6-4-1 Current measurement 1
Note 6-4-2 : Condition 2 : EIRD E i E T AR
Condition 2 : Current measurement period of power supply.
tI_condition 2 : BIERFfEIL 1secTY,
Measurement time is 1 sec.
4 )
EXTCOMIN [ « (« «
(
EXTMODE n ﬁ
(Hi) _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.
\_ J

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

6-5-1) COM HHIZIE, LT ILT—% (M1 bit) IZTITIAiEE EXTCOMIN EBICTITIAELHYET
COM control can be done by serial data or by EXTCOMIN signal.

Genaral Note 6-5-1
IL—LRARHBIERFTRLICEEDGZVEBETEERTIL,
Please use a frame frequency in the range where there are no problems with the display quality.

Genaral Note 6-5-2
LC k¥ (COM R¥x ) : HRII—ERAPTOBERENAVHETT,
LC inversion ( COM inversion ) :

LC material is needed alternative polarity driving as changing timing which should be constant period.
- BEEZMK L LT (EXTCOMIN= 1Hz DIHE)
The conditions as an example ( For EXTCOMIN = 1Hz ) :
EXTMODE =Hi, SCS = Lo, EXTCOMIN = 1Hz
fEXTCOMINA' 1HzMi5& . COMAEKE (fCOM) & 0.5Hz,

fEXTCOMIN frequency 1Hz is COM frequency ( fCOM ) 0.5Hz.

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

fEXTCOMIN : 1.0Hz

<& »

EXTCOMIN

COM inversion
frequency

A 4

fCOM : 0.5Hz

Figure 6-5-1 COM inversion frequency
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6-5-2) COM#I#EEYTFZILT—4 (M1 bit) [ZTIT5BE (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.

HMIZDONTIL, 6-6-5 THESRBIESLY,

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

Table6-5-1 EHA4H4 Recommend Operating Conditions and DC Characteristics
VDDA =+3.0V., VDD = +3.0V GND = 0V, Ta = +25°C

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

Figure 6-6-5
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6-5-3) COM#IEZEXTCOMIN{EEIZTIT515E (COM driving by the serial command )
( When EXTMODE =Hi)

ACOMHIEHMDIZEE.” SCS Signal” MkEE (Hi/Lo) [2&>T. COMFIEHRAAIV T MERYET,
In the case of this COM control, the COM control timing varies depending on the " SCS Signal " status
(Hi/Lo).

I DINTIL, 6-6-5 IEZSHEFEELY,
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 BREIETL —LBRBATICLTTELY,
Please make the EXTCOMIN frequency less than the frame rate frequency.

scs N S S I (N S A S S SO I \_/J L
EXTCOMIN ] ] | 1 1 1 1 1 1 I

Figure 6-5-2 EXTCOMIN Signal 1

Note 6-5-2 : HRTT—3ZRFIIESESICETRITERSNFLEA,
( T—2%RET55E(E SCS # “Lo” ITZLTTFELY)
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_, L //
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)

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

SCS |
| |
| |
! i
|
|
|
|
|
SI H' . o et
) I )
! | |
! | |
! | |
|

|

SCLK | |

- > > > >
Mode selection period ‘ Gateline address period ‘ Data writing period ‘ Datatransfer period
( 3ck+5ckDMY ) ( 8clk ) (4OOC|k ) (16clk)

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

MO : Mode flag.

T—REHE-F ( AEUAT—REH ) : MO = “Hi”

R—ILFE—F ( ARYRT—5RE) © 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” @R, VCOM = “Hi” Z#HH
M1 =“Lo” MFF. VCOM =“TL.o” #HHh
EXTMODE = “Hi” @QFfld. “Hi” or “Lo” EBHTHA
When “Hi1”, 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) £YVYTE—FESRBLTIESLY,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA
S—T—4 : “Hi” or “Lo” EBLTHE (“Lo %R )
Dummy data : It can be “Hi” or “Lo” ( “Lo” is recommended )
D0-D399

EFALEBRT—2 (Horizontal Line data )
Writing Image data ( Horizontal Line data )

Hi : A%~ (White)
Lo : 2% (Black)
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Data write period
COHETET—2Z/RARILA (NAFTVRZA4/1N) DIstT Y FITEZTRAATHWET,

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

Data transfer period
185y FICEEFTRAALET—2ZBEFRNA T RBICESE ( EAH )LTLET,

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

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

BERELTT—2EAALET,

Input data continuously

M1 : JL—LRKREISY & EXTMODE ="Lo” ORIZHMIZEYVET,
M1 : Frame inversion flag is enabled when EXTMODE = "Lo”.

SCS A "Lo” I2H>f=FmT M0, M2 [FHVUFEINET,
When SCS becomes “Lo” , MO and M2 are cleared.
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6-6-2 T—AREHE—FK (EEDEHRIT)

Data Update Mode ( Multiple Lines )

EEOEBITOT—REZEHLET ., (MO =“Hi". M2 =“Lo”)
Updates arbitrary multiple lines data.

(MO = “Hi”. M2 = “Lo”)

p
scs | -
—
|
|
|

S[ H' . oY (et e

I | I
SCLK )

Mode selection perod

|
[
|
|
|
-
[
|
: ( 3ck+5ckDMY )

I
I
I
I

Gateline address period

(8clk)

I
I
I
I

Data writing period
(400clk )

|
| Data transfer period
: (8clk [DMY] + 8clk [Address] = 16¢lk )

Gate 1stLine

Gate (n-1)th Line \s

|
>t > >:
I [
I Data writing period I ) | Data writing period .
I | Data transfer period | Datatransfer period
( 400glk ) | (8clk [DMY] + 8clk [Address] = 16clk ) (400clk) : (16clk)
|
S(k Gate (n-1)th Line Gate (n)th Line
.
Figure 6-6-2 Data update mode by Multiple Lines
MO : Mode flag.
T—REHE—F  ( AEVRAT—HEH ) : MO = “Hi”
R—ILFE—F ( ABRURT—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” DB, VCOM = “Hi” 7

M1 =“Lo” M, VCOM =“Lo” #H A

EXTMODE ="Hi” Q& ”Hi” or "Lo” EBLTHA

When “Hi”, outputs VCOM= “Hi”, and when “Lo”, outputs VCOM = “Lo”.
When EXTMODE = “H1”, it can be “Hi” or “Lo”.
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M2 : All clear flag.
6-6-4) EHUYTE—FESBLTEELY,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA
FI—F—4 . “Hi” or “Lo” EBBLTHA (“Lo & LR )
Dummy data : It can be “Hi” or “Lo” ( “Lo” is recommended )
DO -D399 :

EXALEBT—4S  (Horizontal Line data )
Writing Image data ( Horizontal Line data )
Hi : B&R (White)
Lo : X7~ (Black)

Data write period
COHEETIET—2ZN\RILA (NAFYESA/1N) O 1st5 Y FITEZTRAATVLET,

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

Data transfer period
BIZIE, GL25 4 YEDT—2EEHHTCL2S 4 VEDT FLRES v F T3 EH£IC
GL1Z4 VEDT—2 &1st7 vy FMOERMN AT ERICERE ( BiAds )LTVET,
For example, during GL.2nd line data transfer period, GL 21d line address is latched and
GL1st line data is transferred from 1st latch to pixel internal memory circuit at the same time.

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

T—RTEHELTANRTTSEL,

Input data continuously.

M1 : JL—LRE7551E EXTMODE = “Lo” DBFIZERIZHRYET,
M1 : Frame inversion flag is enabled when EXTMODE = “Lo”.

SCS A “Lo” IZH>7=FFmT MO, M2[ZVUTINET,
When SCS becomes “Lo” , MO and M2 are cleared.
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6-6-3 7f—JLKE—FK  Hold Mode
AT —2%FEF ( BEORTEHEF ILET, (MO =“Lo". M2 =“Lo")

Maintains memory internal data ( maintains current display ). (MO0 = “Lo”, M2 = “Lo”)

-
‘ £V ;
- >
scs | \
,
SI DMY (don’ t care) { DMY (don’t care) )\\
SCLK
-~ | - -
Mode selection Data transfer period
period (13clk)
(3clk)
\
Figure 6-6-3 HOLD mode
MO : Mode flag.
T—REHE-F (AEVRAT—EEH ) : MO = “Hi”
RNE—F ( A=YRT—2REF ) : 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” @K, VCOM = “Hi” &
M1 =“Lo” M. VCOM = “Lo” #Hih
EXTMODE = “Hi” @FFlE. “Hi” or “Lo” £EBLTHA
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) £YVJTE—RESHBLTIESLY,
Refer to 6-6-4 ) All Clear Mode to execute clear.

DUMMY DATA
S—T—4 . “Hi” or “Lo” EBBTHA (“Lo LR )
Dummy data : It can be “Hi” or “Lo” ( “Lo” is recommended )

M1 : JL—LREISY & EXTMODE = “Lo” OBFIZARITHYET,
M1 : Frame inversion flag is enabled when EXTMODE = “Lo”.

*SCS A “Lo” IZE>f=B R T MO, M2 (FHVUTEINFET,
When SCS becomes “Lo” , MO and M2 are cleared.
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6-6-4 £ )F7TE—F Al Clear Mode
NET—420U7LAERAALETS . (MO ="“Lo". M2 = “Hi")
Clears memory internal data and writes white. (MO = “Lo”, M2 = “Hi”)
e N
SCS
e
Mode selection ‘ Data transfer period
period ‘ (More than 13clk )
(3ck)
\ J

Figure 6-6-4 All Clear mode

MO : Mode flag.
MO ="Lo” IZERELTTSELY,
Set it “Lo”.

M1 : Frame inversion flag.
M1 =“Hi” O, VCOM = “Hi” #HiA
M1 =“Lo” MFF,. VCOM = “Lo"% Hi75
EXTMODE=“Hi" D&, “Hi” or “Lo ”EHLHTHHA
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” IZERELTTRELY,

Set it “Hi”
DUMMY DATA
SI—T—4 : “Hi” or “Lo” EBLTHA (“Lo"ZH#EsE )
Dummy data : It can be “Hi” or “Lo” (“Lo” is recommended )

‘M1 : JL—LRKREISY (& EXTMODE = “Lo” OEICHMITHYET,
M1 : Frame inversion flag is enabled when EXTMODE = “Lo”.

*SCS A “Lo” [ZE>f=B R T MO, M2[XVUT7ENFET,
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-5 COMKELZ COM Inversion

COMEE LY T7ILAA (EXTMODE = “Lo”) ENMERIEE A (EXTMODE = “Hi”) M2f@5EHYET,
There are two types of inputs,COM signal serial input ( EXTMODE = “Lo”) and external COM signal input
( EXTMODE = “Hi”).

EXTMODE = “Lo”

' fv '
e -

(( | (( (4
)

scs | 7 |_| 7

s ‘MOXMlXM2x SE)\ 4MONM1xM2x (B ‘MOlexsz KD
: 1 T 1
NECE L X1 VX1

COM flag «€ « <
b lo/1] | [1/0] ! [0/1] I [1/0]
v ><4 v ¥ v ><4
s S R S ) [ e
i< 2 »54 A2 >E
- >
fCOM

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

M1 : COM polarity inversion flag:
M1 = “Hi"®DEf, VCOM = “Hi"Z& 1 1
M1 = “Lo"® i, VCOM ="Lo"%#H 73
If M1 is “Hi” then VCOM = “Hi” is output.
If M1 is “Lo” then VCOM = “Lo” is output.

¥1: COM REIE M1 I35 [TGLIZMBHEICYIYEDYET,
COM inversion has been changed by M1 flag statement.
¥2: TSRABHEDHIMEY AT ABED AR X ATEEARYBEFELTTELY,
The periods of plus polarity and minus polarity should be same length as much as possible.
%3 :IfM1is0(Lo),COMis0(Lo)
IfM1lis1(Hi), COMis 1 (Hi)
¥4 . TOFAZUT T COM flag bitIZLf=A>TRMT 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 )

1 1
0 0
ELRTORECHANHST . M1 O bit (TR>TEIET S,

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

M1 (bit)
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EXTMODE = “Hy”

(_COM inversion timing has two conditions )

@I EXTCOMIN input during high period of the SCS signal

-
SCS J J J
- %2 >
EXTCOMIN [ ] ] ]
Reverse the Reverse the Revérse the
* COM flag V COM flag V CQOM flag
COM flag
(Internal bits of the state) [0/1] X [1/0] X [O/]] X [:!./0]
------- X3 el %3 - % e
y X v X v X v 5
COM
(Intemal Signal) Reverse the state [0/ 1] X Reverse the state [1/0 ] X Reverse the state [ 0/ 1] X
J l
! |
r fCOM -
\

x1

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

SCSIAHETAYIVI DALY TCOMREFITLET,
( SCSAH Hight#Af (= EXTCOMINZ2[EI LA EA ALEWNTTELY, )
SCS & EXTCOMINEE DAY TCOMBEANREYZET DT, [COMBEAN —EIZHEDKIIZL TS,
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 is determined by the timing of the SCS and EXTCOMIN signals, so the fCOM cycle

should be constant.
X2

LTTFELY,

EXTCOMIND EH#AIF—FEIZL TL &Y,
EXTCOMINIZEDE TT—2EEZT5H. SCS=“Lo#if# &+ T COMREREMN—FEITHED LS

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 SCSATFYIYPMRAIVY T, COM Flag-bit [TLF=A>TCOMREEITLVET
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
I 0 1
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®@ EXTCOMIN input during low period of the SCS signal
-
s _[] n M
-t %2 -
EXTCOMIN _| _|
COM ﬂag \ 4 \'4
(Internal bits
of the state) [0/1] X [1/0] X [0/1] [1/0]
(Imeggl\s/{gnap 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 EAY TvDDRA2) TCOMREEITLET,
COM inversion polarity has been set by rising edge of EXTCOMIN.
%2 . EXTCOMIN®D B IE—FEICLTZELY,
The period of EXTCOMIN should be constant.
%3 :  EXTCOMIN®MiLk EAY Iy T, COM Flag-bit, COMRERZITLNET,

Table 6-6-3 COM state 2

( EXTMODE = Hi

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

and SCS=Lo)

COM state ( COM flag bit state)

IERRT DR RE Rtk DK RE
EXTCOMIN State before inversion Status after inversion
1
SCS =Lo Hi —
I 0
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SLEERTR. ¥—F7FLUREE Input Signal and Display, Gate address ( Line ) Setting

6-8) AN

GL: Gate address line

Gate line address setting 1

E 1

a.

Table 6-8-1 7—h,54UF7KL R

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

145

0

AGO|AG1|AG2|AG3[AG4|AG5[(AG6(AGT

GL

102

0

AGO[AG1|AG2(AG3[AG4|AG5[AG6|AGT

GL

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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SPEC No.

LD-2023X11A

P

S

GL: Gate address line

%E 2 Gate line address setting 2

a

F—rS4UTRELR

Table 6-8-2

0

GL JAGO|AG1[AG2|AG3|AG4[AG5(AG6|AGT)

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] >

P1,L240

Display surface

RTE

P400,L1

P400,L240

P*: Pixels position

L*:Gate address line

Figure 6-8-1 Data position
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7. AR

Optical specification

Table 7-1 FtFRI4FE ( RETIFE )

Optical specification ( Reflective Mode )
VDD = VDDA = +5.0V, Ta = +25°C

Ttem Symbol Min. Typ. Max. unit Remark

S 621 40 55 -

*Eﬁ##'li orizonta e 22 40 55 ]
Viewing angle Range °( degree ) Note 7-1

CR = 2 611 40 60 -

Vertical

612 40 60 3

aAVRSARE Note 7-2
_ CR - 14 ) - e
Contrast ratio Note 7-3
TS
L . R - 17.5 - % Note 7-3
Reflectivity ratio
. Rise TY - 10 - ms
IS E R E Note 7-3
Response Time Fall td ¢ 20 ~ ms Note 7-4
INRIIEBEE . x 3 0.305 B ) Note 7-3
. White
Panel Chromaticity
y - 0.330 - -

Table 7-2 FFr04E ( ZE4M ) Optical specification ( Transmissive Mode )
VDD = VDDA = +5.0V , Ta = +25C
Item Symbol Min. Typ. Max. unit Remark
RS Note 7-5
oS N _ 0.9 _ o ote

Transmissivity ratio
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Note 7-1 : fREFADEZ 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 : aVRSAMEDER
Defintion of Contrast Ratio

SAVRSAMEELUTOESICEET o

*The contrast ratio is defined as the following.

Reflection intensity in white display

Contrast ratio (CR) = . . . . .
Reflection intensity in black display
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BEHOIVECNERFTREICTAELET,

equipment to a dark room

BI7E28 Measurement equipment

(CM2002 / CM700d )

Note 7-3 : R DBIFEHE:  Optical characteristics measurement equipment.
OVRSRME, REFRE ARV EREEEDRIE IEET7-2,EEREDBIE EBE7T-3DBIEAEEHALT,

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

Figure 7-3 is for response time measurement. Both are to be conducted in a dark or room

BI7E28 Measurement equipment

(LCD-5200 / DMS803 )

Normal line

<— Sensor

Light Source
(D65 )

Integrating
sphere

2>, LCD panel

Display (Panel ) center

Normal line
!
Light Source |

\l/ | < Sensor

L1

30° AS 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 : WERE ( RFFEDZEIL )
Respons time ( Change in reflection ratio )

"BRUBRELLGDHESEANL. TORDORAB/HNOBRMELICTERLET,

-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% t
— T —» |w—
ime
Tr = > rd

Figure 7-4 Respons time

Note 7-5 : AIEEE (EBFME ) AA

Measurement equipment ( Transmissive mode )

SRS (EBREE ) OREAEETRITRLEY . AEEEFITOPCONID
SR-UL1RTY,
*The measuring method of the optical characteristics ( Transmissive mode)

by the following figure.A measurement device is TOPCON luminance meter SR-3 , SR-UL1R.

¥EEEt SR-3,

is shown

é Photodetector (including lum in osity facter ) A
]
Field = 1°
L=400 mm
. Module
!
: €— BL
|
Panel center (©=0°)
. J

Figure 7-5 Measuring setup for Luminance
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8. MWFHNYHT Pin Assignment
8-1) ig-FHIYHT Pin Assignment
SMEGTHEDE#MIEE14-1ITRLET,
The outline dimensions are shown in Figure 14-1
Display Side
(AA)

) S T j ______ N \\
| T o i
:\ ,: Area A

Display surface Rear surface

Table 8-1-1 TFT LCD panel terminal

Figure 8-1-1 Pin Assignment 1

No.

Symbol

SCLK

SI

SCS

EXTCOMIN

DISP

VDDA

VDD LU

EXTMODE

© |00 |3 (O O | |W | ([

VSS @

—
=)

VSSA

Figure 8-1-2 Pin Assignment 2 (Area A)
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8-2) FPC #YBIF4FtE FPC Bend Specification

Table 8-2-1 #2ZaXx%Y4 Recommended Connector

Product manufacturer Series Part number Contact
Panasonic Y5B AYF531035 LTS  Bottom and Upper
HRS FH34SRJ FH34SRJ-10S-0.5SH LT# =  Bottom and Upper

FH28 FH28-105-0.55H THR Bottom
Molex 503480 503480-1000 E£TFH#H=  Bottom and Upper

FPCZEYBEIFHRRIE. &M (1) THETIEREEM (2)THELERULTHIFTTEL,
FPCIZASRIZHEAMLVRBEELBLET , £z, FPCENRILDESERIZIFRFN RAEEZBWVESEVBLET .
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.

& (1) FPCHESZE (1181 : ASRTYUHES 0.8 mm — 6.0 mm

& (2) SUMEIFR : W& R0.45 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

i

"l
RO.45

Figure 8-2-1 FPC Bend Specification

Note 8-2-1 : FRARAI~FTYBIFLZONTRSELY,
Do not bend to the front polarizer film side.
Note 8-2-2 : HYHiIFHE%KIF 3 BEFTELTTFSLY,
Bend frequency : 3timesor less (Repeatbend condition : 180° ~ 0°)
Note 8-2-3 : FPCZH->T LCDEDaA—/ILESLTIFZY, FPCIZEEBAZ NZMAZYLGEN TS,
Do not hang LLCD module by FPC or apply force to FPC.

9. ‘EME RV {REFEAR Display Qualities and Warranty Period
BRTARATVAED2— VR RGBEAICEATAREEL, HAREREEZ(IZE DL

Please refer to the Incoming Inspection Standard (1IS).

RELARIFHETA LY 1 2R 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. 224 Recommended example

10-1) 431+ EIEEH| External Capacitors

Logic Signal
DISP l
=C1 DISPLAY
VDD
1,

VDDA +

C2

T VSS
VSSA=VSS=GND l l VSSA

Figure 10-1-1 External capacitor recommendation capacity value

< #EaTUYAEME Recommended capacity value>

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

DISP D#fRRIERDIALTUHAEIT 560pF £LFET A, DISP 15 LMY OHIRIE
HBAGRVRISERERVET,
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

LEREEBREVUESRICOVTIEHEREFITT,
CHEADKRIEER S AT LEEBEHEFFATALV - ETERETL TS,
(AVTUHREFRBELYLRELGLOEFERT HELARE )
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. FIRIFZEE  Marking

11-1)1>9zybEIRl  Displayed by printing. ( Ink-jet print )
‘B1-1-1CENRIGIEZERLET .
*The display position is shown in Figure.11-1-1.

Display contents

Linel — LS027B7DHO01
Line 2 — YMDDPO01234A

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

_________________

=

n .

Q|

o

= |

oo I 2

é : s

T Printing Area
S

=

AA

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

Table 11-1-1 EIFFNEFFM  Marking line definition AA

Line Marking Description
1 LS027B7DHO01 B ME Model name LS027B7DHO1
o =
2 | YMDDPo1234a | Y | REFUE (EERE)
Single-digit year 0,1,2,3,4,5,6,7,8,9

( Last digit of the year )

M 2ER M

1,2,3,4,5,6,7,8,9,X,Y,7Z
Single-digit Months T T T e et e T e

DD Bl B 24T

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

P BETHEI—F
Code of manufacture

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

WETa—F

Product revision
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12. lEHEE  Packaging form

12-1) h—rREEHE  Carton storage condition

1) h—hUiEHEFER : 12 (max)

Piling number of cartons.

2) 1h—rIRRE SR : 400 pcs

Pakage quantity in one carton

3) h—bkoH4a4X : 578 mm x 382 mm x 153 mm
Carton size ( Typ. )

4) BIEE : 7.0kg (One carton filled with 400 modules) AA
Total mass

5) h—brURERIEE  Carton store environment
;BE Temperature
0 ~ 40C
EE  Humidity
60% RHLELTF
BEEESEETICEVTHLHEENGLE
60% RH or lower ( at 40°C )
There should be no condensation at low temperature and high humidity.

-FESK  Atmosphere

B. 7N EEFRaRUVRBHEE BRI EIFEENANBRHINEGNE
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
HERICLHMERDTFTE S 2 —LOWIEZRLETHEMT,
50% RHELEICFRIR® . BET7 —RAZE0FNLXREEL TRHRE T,
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.

‘E5fH¥  Direct sunlight
KEHICEDBILES =D IBETOREMNIN—BNTTRERBELET,

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

- KRE&H  Atmospheric condition

BEEDHRALERMEDLDE—HICRETIEREXITERI:SL,

Please refrain from keeping the product with possible corrosive gas or volatile flux.
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#EZERHIE  Prevention of dew
HBE SO, BEERICENT RIRORIVFD LITh— U EZBOTTEL,
NLYRNEB D DBEEGBRK[EITIH. ELGREL TS,
BEERNFERUESL. BEALMLTRE TSIV, BEEICHBRIBEORELTHELET,
SHGEREEIEICEHEELTTSELY,
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.

-¥RE)  Vibration
BIZIRBILTWBISFRIZIZRE LA TS,

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

-{R7EHAME  Storage Period
TREHTT. &KX ShARE

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

12-2-1) BEFKRT  Packing box Label

Ffo. N—O—FRFTHNIZELFT,

#maE  (48) LS027B7DHO1
Barcode ( 1)

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

Quantiy : (Q) 400 pcs
Bar code ( 3 )

—HPnE

=TT VT, LSk ok ok ok ok ok

e

12-2-2) RoHS#R&Ix I RoHS restriction.

RoHSHRFI ISFEIC L CTIE, MEEIREZTVES .

BEFIZ, (1) B4 ( LS027B7DHO1 ) (2) HAEBA (3) ELa—ILEHE #RRLESNIVERMALET,

The label that displays (1) Model number ( LS027B7DHO01) (2) Lot number ( 3) Quantity of module
is stuck on the packing box. Moreover, the display of bar code also applies to this.

(1) Module number ( LS027B7DHO01 )

(2) Lot number ( Date of manufacture )

(3) Quantity of module ( Pakage quantity )

A—HF—N—YRBEFTEELEESRBLIANEINT

WAEENHYFET

User part number or our company control part

number might be filled.

R.C. ( RoHS Compliance )&l& RoHSIESFIZHE AL TWWAIEEZEKLET,
LED1—)LIE, 1B B XYRoHSIETICREBLTEYET,

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

ELECTROSTATIC \

SENSITIVE

DEVICES

.-EEI-;:I.:::
RREERVE
(not to scale )
&
Figure 12-2-3  The ESD Sensitivity Symbol. ( carton )

[ 40 modules / tray (40 pcs LCD modules per tray : (5 x 4) x 2=40pcs) \
: 400 modules / inside sleeve (10 trays with products + empty tray as cover = 11 trays ) :
1 1
| 400 modules / carton ( Maximum quantity per a master carton : 40 X10 X 1 =400 pcs ) !
' Insert two ( 2) inside sleeve within a outside sleeve. '
1
' Insert two ( 2) outside sleeve within a master carton. //I
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12-3 ) MREMER Packaging form figure

WEaREERE12-3-1, F12-3-2125RLET,
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.

s

,---------------\

l )\

Module 1

1 1

I protective sheet :
|
I X
I 1
I Module > " 11
o 1!
: ¥ I
1 A I
| A LI

I : : !

I =4 '

\ ' !

TERE MUINNALE
lower product storage position
LEERBUNRAIE
Upper product storage position
-

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

Antistatic bag

Outside sleeve

Ye-7HRASAATE,

Master carton

e GIAG S 1= '
ISIEIV/ARE N
1 1
[SLECTRONIC COMPONENTS
1 Qusntity: (@) Xxx  PCS 1
: [ ] :
1 | 1
1 1

Figure. 12-3-2

Packaging Form 2 ( carton )
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13. EEMREBREMH 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 =+ 80C 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) ~ +8 1h le | Note 13-1-1
3 | test Thermal Shock test a 30°C (1h) 0 C (1h) | 5cycle | Note 13
BEMT + 200V, 200pF (0 Q)
4 s s . ) Note 13-1-1
Electro static discharge test £imF: 1E each terminai : 1 time
& am R 0
5 High temperature and high humidity Tp=+40C /95%RH 240h | Note 13-1-1
operating test ( #5681k No condensation )
BREE O
6 | High temperature operating test I'p=+70 C 240h | Note 13-1-1
ERENE Tp= —20C
7 | Low temperature operating test (#ET : 240h | Note 13-1-1
#£5 21t No condensation )

Note 13-1-1 :
Ta = FFZE Ambient temperature
Tp = /ARJLiGE  Panel surface temperature

ST B e
Result Evaluation Criteria

FEREBICEVT. RTAREFHOILERALXEELGLIEENENE

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

which may affect practical display function.

SEBERE -
B =+15 ~ +35 C
EE =45 ~ 75 %
RARE =86 ~ 106 kPa

Normal operation state :

Temperature : +15 ~ +35 C
Humidity : 45 ~ 75 %,
Atmospheric pressure : 86 ~ 106 kpa
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