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DEVICE SPECIFICATION
FOR

LCD Module

CF Glass Thickness : 0.2 mm
TFT Glass Thickness : 0.2 mm

Display mode : Normally Black
\_ Display colors : 64 colors

vooee ne. LS012B7DD06S

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.

DEVELOPMENT DIVISION
MOBILE , IA BUSINESS UNIT
SHARP DISPLAY TECHNOLOGY CORPORATION
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( ZEBEFOSMYBVEUVEARRDOEFERICLH>TOEE )
[ NOTICE ]

KEA EDEE Precautionsd>
a) AEHREIEBELOEEEICHIDLINBTLEENTOET DT MYBWNZIETHRICTFEEIECEHIZ, R EHk
EQANBETHAICEMTHEELLGZVES. BBEWLWBLEFET F-. FE=FICRHL TR EHEZEN TRARLA
W&, BREVBRLEITFET,
This publication is the proprietary of SHARP and is copyrighted, with all rights reserved.
Under the copyright laws, no part of this publication may be reproduced or transmitted in any form or by any
means, electronic or mechanical for any purpose, in whole or in part, without the express written permission of

SHARP. Express written permission is also required before any use of this publication may be made by a third party.

b) AREBKRFBIBHEINTVDIGAAIE, BHERZFESRRWBEABIZEHATH-HODLDOTHY ., KEKE
[CEOTIEFMBEHE. TOMEFIDOREMEIIH T HRAFIIRFBEDIFFETITOLDOTEHYFEEA,
Fo . BARREERALECEICKY. BEZBEIEAAEFICOANDIBENREL-GE . BH AR DBE.
SEITEEMNDDDIEDUNIDEFELTE—UIZOEFZZAVFEE A
The application circuit examples in this publication are provided to explain the representative applications of
SHARP's devices and are not intended to guarantee any circuit design or permit any industrial property right or
other rights to be executed. SHARP takes no responsibility for any problems related to any industrial property
right or a third party resulting from the use of SHARP's devices, except for those resulting directly from

device manufacturing processes.

o) AHEBFREICEBHSINIAHSOEAFHCLEALOIEREEZEGLCERINSGILEICERTHIEEIC
BLTEHEE-—ZE0ERZEVFEEA,
SHARP assumes no responsibility for any damage resulting from the use of the device which does not comply

with the instructions and the precautions specified in this publication.

d) BHEFENGEFERICIO>TELEBEICOVLTE—YOEREEVEEA,
AERIETEDI LG — R EFHBFICERASNAOITREFTSNTOET,
Observe the following points when in using any device in this publication. SHARP takes no responsibility for
damage caused by improper use of the devices.

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

N—YFJ)LaE1r—4— Personal computers

‘B Office automation

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

“AVigas Audio visual and multimedia equipment
-RERELHER Consumer electronics

©Copyright 2025 SDTC All rights reserved
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e)

f)

g)

h)

i)

)

k)

1

AUGEUTOIILHBFIERATIEE L. BULRHBIURITREERIEL. EEME-RE2MEE T
[CTHERT HLIITHERELELETS,

The appropriate design measures should be taken to ensure reliability and safety when SHARP's devices are used

for equipment such as:

EEHEBOREEE ( RITHE.BEH. BBELGE )

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

E5H Traffic signals

H A D R R0 M Gas leakage sensor breakers
TS5 —LEE Alarm equipment
RIETEHRTE Various safety devices etc.

ARERBIIUTDOESILGEHTEHMEEE - ZE2EIDBELEINIARADFERZERLTEYEHADT, K&
mECNLDARICIXFERICESHENTTSLY,

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

CFBERUFTHEE#SS Military and space applications

- [RF A {E4E R Nuclear power control equipment
A RFICHAD DL ERES Medical equipment for life support

T EERR Aerospace equipment

BRI EERES Trunk line communication equipment

AERIOECTAGANHYEL L, FRIICHHRFEROETIERRZTETTSOBBOELET,

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

AYUSZBEANHERTLIARLUNTIERSNSZE L. ERICBHREEOFTF CTERBSTET 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.

AEFRZICREVNELEBEIE NADITEEIZIVBRRTHLDELET,
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.

TUUBHRENEDOFERIIHYFEEA,

The ozone-depleting substances are not used.

ARELGIE 2011/ 65/EU KLY EU/2015/863 ICEDWTHY 7,
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.

MU FTHAOLLLEEEREDOO. THRIE. 514, M. B, TOMORARICOVTEMLELTER
TREENHYVET . ARBOFEAAICERITOERELTHRACTHERNLEEFTIOBMOBLES,

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.

©Copyright 2025 SDTC All rights reserved
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( MYHLNVEEEH )

[ Precautions for handling ]

(1) EDPa2—ILORYFBWIETESRYERDVLENREICTIT> TS,

Treat LCD module in dustless surroundings.

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

(3) FPCOIRFELEFICIFED 2 —LAIDRIBEEROFPCIZEER LN AA MO S A NESITEELTTEL,
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 PERTEANTCLEISENHYFET,
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
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(1) FABRLEOTE, BERNRISESINIzAFMAETTHEON2TO—TRERILLTT S,

NPIILKRENFENZE . RERHOIVEELSHOAFTHERSTTELY,
BNAESIBAIXIPA ( AVTAELTILO—)L )EFE>TRAZEEHEMOTTSL,
Ffz. LCDNARILIGFEIE MM EFERALTOET , COBRITHEEBFIN MM ET EMEORRAELEYET
DT, MYFLIZE+2EEL TS,
Ff-. BEEREETHEAGOTIZEN,
I FEDBREITOIRE. RERHIVIERONM VA TSHER>TTELY,

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) RHERANDS—ILOEBERIDEYFTELT RRFEEOBNLHYET .

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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( REHRDIEEER )

[ Precautions for Set-design |

(1) HEORRAEGYVEST DT RLTED2—IILEDRELILGENTTEL,

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

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,
Ff- LCDARILBAIAEICKBAZFDEBVDAEDBHFHINSE/ARILFEDSIEIZDEAY  RRGBMUNMETTEHEN
HYET  LCDONARIVAIEZESR T DRI B BIZSLY,
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) HSRAIZIEAMRMH S LCD/SRIILXH T+ HEEBLTTELY,
FYERYEDEFREHCEWT. RENFDRL AN MO SELREEL TTELY,
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.

©Copyright 2025 SDTC All rights reserved
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(10) EYrDFERAFHIZEDLE T EV1—LHEROERERAREEEE REF T,

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

(11) EZ2a—ILORYFDERTHEAAAIBRLTRIEEFEIEREARP TORARELULIZ,. ChoDHRE
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 :—f"illb\bf'ﬁ'tng_‘ —MEEREY AT LR TZSLY,
RESIA—FEBURYM T TREFRRET SE. FARREANEEL. RRFRELELHAREMELIHYFES .
Protection film is attached to the module surface to prevent it from being scratched. Peel the film off slowly,
just before the use, with strict attention to electrostatic charges. Blow off 'dust' on the polarizer by using an ionized
nitrogen. After peeling the protection film off, please do not reattach to the front polarizer. If you reattach and store

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

(13) LCD/ARILIE, B AN R ICEYRRICHEENHDIELHYET  Alh, EBNVIBLELZE DRI RA
MHSGEWMRICFELEICERELTTEL,
Panel is susceptible to mechanical stress and such stress may affect the display.

Place the LCD panel on flat surface to avoid stress caused by twist, bend, etc.

(14) XZSRMETRURRTREZRL. AD8EMBIERINSIRTHEE- ) IUEBERIOLCD/ARILA
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—VICEMEREEIENECGENELIIC, MBMEERL-BREE - HHZHSFELLET,

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

(16) AEGRIT. FHK-FEAHTEHYEL A,

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

(17) BEERE. BHEOREELHIRETOKPTOCHEAZEEEINDGEEE, BiKtE (BHE ) £EELE
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) AR BIZFERBREEALTOET DT, NARILOBIRVEICEITEHHESR (200VELE )IZEEED L, TiE
DABEHER 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
AMEICHESIAFETIENIHYVETOT. BHEATRME ( HFEKHLEMNISR ) E#FHL,‘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

BERORIBEDOBE . MEErH oM BEE ( SIZLEEBH. VRT REE. FHET T, b, X8
BHRE ) FRHREINRETIENAHYEIOT, HEIREK ( HESME® - 100MQ )Z{1T>T
Ty,

Process equipment such as conveyer, soldering iron, working bench and containers may possibly generate
electrostatic charge up and discharge. Equipment must be grounded through 100 Mohms resistance.

Use ion blower.

173 Floor

RIFAKOBEM-BEIORELE-HESERET AL TRELRBANEHLET . RMOEGRY ( B9 FH#.
JLE ) OHEE. LIZOAAFRPEBOBEI VD REETICEETOBRANHYET O THERR K

( HEKMER © 100MQ )ZE{T>TTFLY,

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.

R Humidity

EEXBDORE . HERREVAORTENICERLTEYBEHLICKELEADLYEFLET,

REN A0%KRBIZESEMAREROHERMWIEMBRZEARLETEZRET 54, 2EE 410%LLEIZRD
BRICLTTEW AFITTIR—SRIEETECANDFELINET HIREEFL. IEEE 50%UEIZRS, BDORE
Ja7—%&EATIL

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

Ef-REETDTA ( BEEORE ) [CLVBRFOLHRARFO—ILFOREMHENTELLZY. £F-ARK
EICHEL-REREICLYEEREEZTREI BN HYFET O TREMHFITLHEI I REIT-T
TELY,

Containers and styroform used in transporation and storage may charge electrostatic ( from friction and
peeling ) or electrostatic charge from human body, etc. may cause containers and styroform to have induced

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

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

even if it is in the absolute maximum rating.

(3) LCD/ARIVIFHHEDHREN TEESELGVTT SN MEDRRAELBYET

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

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

proper picture quality.

(5) BLEXRTIE 2EBLUA ( BR.EE ) L. TRULEDEEIEILYY 15 EEE AN TREATZSELRIC
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 panel.

(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) BEMAHRE. BEFALCERNVENMNRTICHRELLZOTTEN, BVSFRICRELTTEL,

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

Store in the dark place.

(2) ERFRFBREUATTRRBMHNAREL. EREFEEULTEFEAARORKELY ., TOREIZRS%L
BHGEENHYFEY, TEIETERMATOREESEOLES . FLEEDOSWSHITRELET &, RAR
BEBUVAYNIAWNLNTA—DERITET  TESETEEMETOREESEAVLETS .

In temperature lower than specified rating, liquid crystal material will coagulate. In temperature higher than

specified rating, it will liquefies. In either condition, the liquid crystal may not recover its original condition.

Store the LCD panel in at or around room temperature as much as possible. Also, storing the LCD panel in high

humidity will damage the polarizer.

() REAHE

Keeping Method

a. BESTALICIEETHREVNTTEL,
a. Don't keeping under the direct sunlight.

DONT

L~

N
Q
7
p

Store in normal room temperature as much as possible.

b. FLAIZEAH TEETIZRE TSN,
b. Keeping in the tray under the dark place.

é/// 7

DO

Z> 6‘95\\
LA 'Q', e

-,

LS '?s
z}y"ﬁ(&.’ T
R 2% P2
— :

©Copyright 2025 SDTC All rights reserved




SHARP SPEC No. MODEL No. PAGE

LD-2025350A LS012B7DDO06S 10

V)

2

(3

4)

(5)

(6)

(7)

(8

( thDFEEIE )
[ Other Notice ]

AHERTEENTOTFEA, REEVLOIRET DTITRBEVNET,

Operation outside specified environmental conditions cannot be guaranteed.

EIR (VDD1-VSS,VDD2-GND) OAVE—S U RETIFTERT S 4. LCDED 12— IILDEERGE
KIZNARAVEFALTTFSELY,

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

NRIVREICEFEIRDRY T TONATOET A, REBDE BT RMRICHLTLIELET DT,
ESTBEAPCRNVEMEOBLETRERIRELGUVDEIICLTEELY,

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.

HIEDREELLYET DT RLTED2—ILERELLELTTRSLY,
Disassembling the LCD module will cause permanent damage to the module.

Do not disassemble the module.

LCD/ARILAHIELIGE . FDRBZBZADFRITANGNTZEN, H@RNFE . KBRFIZHWHEEIE.
EbLICARBTHELEEL 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.

AHRE. BEMENSHLTERETOLEELEICRLTODS ( BEZOV BE/NAY, 1-1-18)/00I4
v.miEkkFER ) F—UFERALTOELTA. T, BATEYFE 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.

EDA—ILDREEICOVNTIE., A BBKICKYRFZZITH5E50/HYET,
FNENDOBEBEREICHE-STRERELTTSL,

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

about it.

oM. BEEFHMAIHT HEERERTETL TS,

Observe all other precautionary requirements in handling general electronic components.

©Copyri
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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/SRJL -
AHSABELTUEELTLEELY,
ALCDE a2—ILDEEEEMEIEHYFE A,
LCD/ARIVICIE., ER-BEMEEEFENTEYFEEA.

LCD/SRIIZEFENR R B M E X, C<HME( $9100mg ) T NARIHININTERNI B TKAEFEL T2
MHHEHEIE=E ( LD50 ) = 2000mg/kg. ZERM ( Aims test ). [Ef ( Negative ) DM HZEEA

THEALTBYES.

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

The liquid crystal panel contains no dangerous or harmful substances.

This liquid crystal panel contains only an extremely small amount of liquid crystal ( approximately 100mg ) and

therefore it will not leak even if the panel should break.

Its median lethal dose ( LD50 ) is greater than 2,000 mg / kg and a mutagenetic ( Aims test: negative ) material

is used.
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This film is easy to delaminate during layers.

BREZBDOE>MFITEEHFTREME A HYET

( ERABROEEEHR )

[ Precautions for Rear Polarizer ]

ERAROREICIIEBEm LI ILLEFERALTBYET,
PEER ET/ILLITEBRERBEAFEELPT VA,

Brightness enhancement film is being used for rear polaraizer surface.

HRYFDNIETEEIZEL,

DASROEE. R, REICBVTRARDIHEANEE. BOASENOLENESIZLTTEL,

Do not have an impact or put on a high stress on the edge of rear polarizer because it has the potential to become
a dilamination , when you fix, hold and mount this module.

2) BRABRDRET IV LEZRE T DRETRORITSERELTTEL,

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

a) RETAIVLERIBT DEEFITEARFEIIEVDLDOHFLLDEHTENTTELY,

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

b) RETAILDRIBEIIHBET—TELEFE L, K-POL-1D “A” OAREIZFIBELTTILY,

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

10°~30°

Figure POL-1

Peel direction of protection film ( Rear side up )

©Copyright 2025 SDTC All rights reserved
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o) HBETIBOMBET—TDRIBAE LIS ISIEVNAE TITO>TTELY,
FIBEAEIOC TR T DI RLERMRBENRELOILALGYETS,
Please peel off the peel angle by about 180°.

Do not peel off the peel angle by about 90° because the angle is easy to delaminate during layers.

/

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

Figure POL-2 Peel angle
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SHARP

SPEC No. MODEL  No. PAGE
LD-2025350A LS012B7DD06S 14

B2 Contents

N0, oeiiititittte ettt ettt e et et aer e et ———————————————————————————ta———————t—————————————————————————_——tt—t_——————————————————————————————————————————. Page.
1. ERA%EE Applicable Memory liquid Color crystal display .......ccocceeveeveeveeveveeeeennnn. 15
2. HIE OVETVIEW .....vvvevteteectetceceeaesesesess ettt s st s bbb st s s e st sesesss s se s s s sene 15
3. HHREER Mechanical SPeCIfiCation ........coveveveeieeeeeeeeeeeeeeeeee et 15
4.  ANHEFEBIRRUHEEE Input terminal names and functions........ccccoevviiieiiiiciie i 16
5. #EXERKER Absolute Maximum Rating .........coocoevieeeeeeoeeeeeeeeeeeeeee oo 18
6. EXMRHHE Electrical CharacteriStics ...t eses 19
7. RERIEMH Optical SPECITICATION ....vouveeeeeeeeeeee e e e 41
8. ImFEIUHET PN ASSIZIMENT ..ottt et 46
9 T DiSPlay QUALIEIES «..veiveeei ettt 48
10. eSS Recommended eXample ..........uuvvuiiiiiiiiiiriiiiiiiiieeiieierireearerararerrrerarereeaaa———.. 48
11. ENRIRZRE IVLATKINIE oottt et eee e e e 50
12. {RERE PacCKaging fOTIN ..ottt 51
13. EEMRREH Reliability Test ComadItions. .. ..o emeeeeeeeeeeeeeeeee et ee et e e eeee e e eeeeeeeeeenes 57
14. EFDa—IL5RE OUtline dIMENSION ....iiveuiiiieeieiietietietecte ettt ettt sa et seseereeseeaeereas 58

©Copyright 2025 SDTC All rights reserved




SHARP

SPEC  No.
LD-2025350A

MODEL  No. PAGE
LS012B7DDO06S

15

1. EF#BF Applicable Memory liquid 64 Color crystal display

CGUYAVEEIS VD RAERAWN-HMBBE D64ENT—AEYRBETARATILATY,

SRR 14-

1IZTRLTRVEY,

This TFT 64-Color LCD module is a reflective active-matrix with slightly transmissive

memory liquid crystal display module with CG silicone thin film transistor.

Module outline is indicated in Figure 14-1

2. BE Overview

- WBBEAS—/NRIL

- BEYAX1.19%

-+ 6bit/\TLILEB T KD TR R HH
- 1EEDERTIZ RGB &2bitZALTHY. 64 RIWA T8

© IARILAEICT—REREADAE)—FAE

c B/)DOYOBMERWVER -2 -0V N\ IMIED AL
- BIEHEBEATFT/ARIL
© RIEARIESHCHH

- FPClz kA

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

fRIEE 240 x 240 BEE

1.19” screen has 240 x 240 resolusion.

+ Display control by 6bit parallel data signal communication.

1 pixel has RGB each 2bit, the pixel can display 64 colors.

+ Internal memory for data storage within the panel.

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

+ Super low power consumption TFT panel.

-+ Front polarizer surface is HC treatment
- With FPC ( Applicable connector : Ref to recommended connector on Table 8-2-1)

3. ¥MA9EHE Mechanical Specification

Table 3-1 ##AI{E4ER  Module mechanical specification

Item

Specification

EE4Y 1A X

Screen size

1.19”

BHRTIVT

Active Area

D 30.24

Ry ER

Dot configuration

240 ( Horizontal )

X 240 ( Vertical )

FybEvF

Dot pitch

0.126 ( Horizontal )

X 0.126 ( Vertical )

EIRES

Pixel Array

Square

RNE—F

Display mode

Normally Black

sMI Tk

Outline Dimension

33.04 (W) x 33.94

(H) x 091 (D)

HE

Mass

(1.9) (max)

REALE

Surface treatment

Front Polarizer

HC (Hard coart treatment )

Rear Polarizer

With APCF

Note :

MG TECAERIRI4-12SR

Detail dimension and tolerance are shown in Figure.14-1
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4, ANHFLHBUVEEE  Input terminal names and functions
Table 4-1 #HF5£#l Pin description
Pin Cofigur
Symbol 1/0 . Function Remark
No ation
F—hRSAN—ER
1 VDD2 Power — 7 71 iR . .
Power supply for the Vertical Driver
2 - — — Open ( No connection )
3 GSP Input NoPull | 5—FRSA/\DRE—MES Start signal for the Gate-Driver
F—hRSA DBV IIES
4 GCK Input | Nopun | 2 HEZIRQZAVIES
Clock for signal for the Gate-Driver
5 GEN Input NoPull | #—k(R—TIILES Gate enable signal
INAFN/TF—RRESA1 DN ES
6 | INTB Input | NoPull | 777 S ORMILES
Initial signal for Binary / Gate-Driver
LCDOEESER
VCOMERIMIF®D Signal / Duty = 50% D AR
. VB Input _ ; R0 ignal / Duty b DA Note 4-1
Black signal voltage of LCD
Inphase signal to VCOM / Duty = 50% Square wave
LCDORESERE
VCOME#F (I Signal / Duty = 50% DA
8 VA Input - . .f'ELL*E > 4 s ¢ OHRE Note 4-1
White signal voltage of LCD
Opposite phase signal to VCOM / Duty = 50% Square wave
NAFVESA/3— & BEFEAEYER
9 VDD1 Power — . ¥ ) .
Power supply for the Horizontal driver and the Pixels mem
10 VSS Power - GND
INAFYRSAIRDREI—HMES
11 | BSP Input | Nopul | 17 2F7T S
Start signal for the Binary-Driver
INAFVESAN\D 7B YIES
12 BCK Input NoPull 7 7{ ) 7 {71 = .
Clock for driving of Binary-Driver
13 R[O] Input NoPull | FHEFROHKES Red signal for odd Pixels
14 RI[1] Input NoPull | BHEROKES Red signal for even Pixels
15 Glo] Input NoPull | FHEFRDOEKES Green signal for odd Pixels
16 GI[1] Input NoPull | BHEROZFES Green signal for even Pixels
17 Blo] Input NoPull | FHMERDFES Blue signal for odd Pixels
18 Bl1] Input NoPull | BHEZROEES Blue signal for even Pixels
19 — - - Open ( No connection )
LCDOOEVIHFFEIE / Duty = 50% DA
20 | VCOM | Input - I FRIE /Duty =50% D7HHK Note 4-1
Common terminal voltage for LCD / Duty = 50% Square wave
21 (NC) - - Open ( No connection )
NoPull : FINT7vT . TILF I EELTEHRN

Neither Pulled up nor Pulled down.

Note 4-1: AEO X EFHIHEBICEE DG >TEYEST DT HER. UVTLENAISNGNLIITER
LTTF&EL, VBIFV COMERILESTY . VAIRVCOM , VBO REEIEFTY

Because of direct connecting to internal common electrode,

Please don’t be static electricity / ripple/etc applied.
VB is the same signal as VCOM,and VA is the inverse signal of VCOM and VB
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Table 4-2 ADFEHFL NIV Input Signal Level
Symbol I/0 Signal Voltage EmE . *.)]'H.?Mt. ﬁ%?f Sl Opericfn
(type) Boot Initialization TR TS RE
Update mode Hold mode
GSP Input Logic Signal 0/3.2 ov Hi/ Lo Hi/Lo (Enter data) Lo (0V)
GCK Input Logic Signal 0/3.2 ov Hi/Lo Hi/Lo (Enter data) Lo (0OV)
GEN Input Logic Signal 0/3.2 ov Hi/Lo Hi/Lo (Enter data) Lo (OV)
INTB Input | Logic Signal 0/3.9 )Y Hi/Lo Hi/Lo (Enterdata) | Lo(0V)
BSP Input | Logic Signal 0/3.9 )Y Hi/Lo Hi/Lo (Enterdata) | Lo(0V)
BCK Input CLK 0/3.9 ov CLK CLK ( Logic Signal ) Lo (0V)
R[O] Input Logic Signal 0/3.2 ov (Hi)/Lo Hi/Lo (Enter data) Lo (0V)
R[1] Input | Logic Signal 0/3.2 oV (Hi)/Lo Hi/Lo (Enterdata) | Lo(0V)
Glol Input | Logic Signal 0/3.2 oV (Hi) /Lo Hi/Lo (Enterdata) | Lo(0V)
Gl1] Input Logic Signal 0/3.2 ov (Hi) /Lo Hi/Lo (Enter data) Lo (0V)
B[0] Input Logic Signal 0/3.2 ov (Hi)/Lo Hi/Lo (Enter data) Lo (0V)
Bl1] Input Logic Signal 0/53.2 oV (Hi)/Lo Hi/Lo (Enter data) Lo (0V)
VB (]:f;z) Square pulse 0/3.2 oV oV 0/ 3.2 (Input pulse Signal.)
VA (]:f;z) Square pulse 0/3.2 ov ov 0/ 3.2 (Input pulse Signal.)
VCOM (;nput Square pulse NN&3 ov ov 0/ 3.2 (Input pulse Signal.)
ower )
VDD2 Power DC Power 5.0V 5.0V
VDD1 Power DC Power 3.2V 3.9V
VSS Power GND oV oV

Genaral Note :

BIEIXVSS (GND = 0V )&EE#ELLI-ETT,

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

The input terminals must not be in an indeterminate state.

- BEEERFEEED typfEDEEEH
- IR
- FIHEE

- TREH
- TARE

+ Above each Voltag

* Boot

* Initialization

+ Data Update mode

* Hold mode

. BIRRAE, ANEBIELT “Lo”IT¥ 5,

. BERONEOMHLITE ( BT —2DELAHFHE )
MEEREEIZVA , VB, VCOM % “Lo "{&#9 5,

D RIRT—ADESTHRAEENR

D TARHEL TR

value is typical.
: When just input Power. Make all terminal “ Lo ”
. Initialization process at power-on.
VCOM,VA and VB is keep “ Lo ” until module initialize.

: Updates data in pixcel memory.

: Maintains memory internal data and maintain current display

(Recommended to write black data. )
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5. #ERBRAER

Absolute Maximum Rating

Table 5-1  ##EX&®\EKEH  Absolute Maximum Rating VSS(GND) = 0V

Item Symbol Terminal MIN. MAX. Unit Remark

V_VDD1 VDD1 -0.3 5.5 \Y

54 N— BB
FIANTRREE V_VDD2 VDD2 ~0.3 5.5 v
Power supply voltage
V_VSS VSS 0 0 \Y
. GSP, GCK
High Level V_IH GEN . INTB V_VDD1 \Y
ANEFERE BSP, BCK
Input signal volt RI10O:1
PPUL SIEnat VORAge | Low Level V_IL Loz 1] ~0.3 = v
Glo:1]
Blo:1]

JEVIHFERE High Level | VH_VCOM VCOM — 3.4 Note 5-4

VCOM, VA, VB VA \Y

terminal Voltage LOW LeVel VL_VCOM VB _03 -
R \ Note 5-1
R Tstg ' -30 + 80 C ote 5

Strage Temperature Note 5-2
EMERE( N\RILREEE ) Note 5-1
Operation Temperature Topr — —20 + 70 C Note 5-2
(at panel surface ) Note 5-3

Genaral Note :

Note 5-1 :

Note 5-2 :

GND =0V

The absolute maximum rating is the limit value.

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

Note 5-4 : VA, VB, VCOM ® High-Level ZEI(ZV_VDD1LUTET S,
The Hight Level of VA, VB and VCOM must be below V_VDD1 voltage.

ED2—ILOWH LGSR LTI AERZBALEEIITLTTELY,
Do not exceed this temperature in any parts of module.

TEEEIF95% ( JREA0E )FETELTTEN, FHAERITIETFELTTIL,
BKEHRE 39CUTICL, BEIELVDTTEL,
BELLGE. EXN)— I RELAEFREFBRLEVGELHYET,
Humidity 95%RH Max. (Ta = 40°C ) Attention should be paid to static electricity Maximum
wet bulb temperature is 39°C or lower. No condensation is allowed.

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

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

Note 5-3 : BMEREIFEBEDHZRITDERETHY. AVFSAMGERE - TOMORTALICEALTIE
Ta = +25°CICTHIEZITLET,
Operating temperature is the temperature that guarantees only for the operation.
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6. BRI Electrical characteristics
6-1) TFT&&/ \*ILEREIER TFT LCD panel drive
Table 6-1-1 BRE)%H  Operating Condition
VSS (GND ) =0V, Ta =25C
Item Symbol Terminal MIN. Typ MAX. Unit | Remark
VVDD1 VDD1 3.1 3.2 3.3 Vv
~ZAN—BIRE
Fo4 A —RRRE vvDD2 | VDD2 4.85 5.0 5.15 \
Power supply voltage
VVSS VSS 0 0 0 A%
GSP
GCK
High Level VIH GEN VVDD1—-0.1 3.2 VVDD1 A\
- INTB
=32 =
nput signal voltage BCK
Low Level VIL 0 A%
o Gro:1] | (Vvss) (VVSS +0.1)
Bl0:1]
VCOM, VA, VB VA Note 6711
terminal voltage Low Level | VCOML VB 0 0 +0.1 \Y4 Note 6-1-2
o eve (VVSS) ( VVSS +0.1)

Genaral Note

. BEIZVSS (GND =0V ) ZHELLI-ETT,
Above Voltage value is a value based on VSS (GND =0V )
VSS = GND =0V

Note 6-1-1: VCOME&EVBIEEHE., VAXBAMBDIES ELYET
U A—BERIAIVT DAL FEELENEIRETFELET,
VBIZVCOMEELIESTY . VAIZVCOM , VBD REES T,
VB is in-phase with VCOM. VA is opposite-phase to VCOM.
Please design not to be occured deviation of Center voltage / Signal timing.
VB is the same signal as VCOM and VA is the inverse signal of VCOM and VB

Note 6-1-2: VA, VB, VCOM @ High-Level EE(ZVVDD1LL T &S %,
The Hight Level of VA, VB and VCOM must be below VVDD1 voltage.
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P

—

Power supply sequence

BRI —VR

6-2)

J[OB[ USRS [[8 LI
HYREOL—LdEET d-T1

aouanbas }JO-1IaMmod aouanbasg uo-lamod 3or[ U99.DS [[B 93LIM
([ HUREOE—LIOCIEET V-3
[GIEZTAREEA T o}k BHATIET Wt
P vewmoon | o AJ (uonedo [ewioN) NO Inanmoon | UomezienuT | 01 | ) eseas woneIadg
) 1 Y
q-13 V-1
AN £ . ~ O
uoiez|enIul-40 CBM_M__TWEHT& (Aze) o
I — [ C ~ [Tolg 2
) [INLTETTTTTT Y ol g
[Toly 3
7/ 2
(nee)
{ /L [4
LN Y /[1]/ B g
dsa M99 S
71 dso E
GL %)
] (f ) " E
QD
ﬂ / v (z'€) aLNI =
17
«—> <—>
oesw() S SO[OAd DD 2
(AZ°€) VA
$||$||||_E_|
T OO EMr |_|_.$_ _ (Az'€) an
ﬁ p— p— — —— —— -
2 o _ _ vm_ _ (AZ'€) WOOA
(@AVATNODA Jjo-m03 35y ) (HAVATNODA 10-Ubi03 15217 )
—_ 098 11 08 TOYY : 9L P8 1108 1OYV - T, -
(AZ'€) Taan
TAJA J° %66 o
« « « s g
)7 )7 )7 m
8L 09SWIT U J9SWT UIy . LL mu
(A0'S) ZAaA 3
3A A J° %66
Q S S
LL “

R —42 X Power supply sequence

6-2-1 =

Figure
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[ ON Sequence ]

______________________________________________________________________________________________

T3 :

T4 -

VDD13 E (R (ICIS& D )o MBIKICL L LAY DEVEREFERALAENVNTTEL,
VDD rise time ( depend on IC ). Please not use extremely slow power source
VDD23L E(FEE (ICIS& D ) o BIKICIL L LAY DEVEREIFERALAEVTTEL,
VDD2 rise time ( depend on IC ). Please not use extremely slow power source
ERAEVAONHL ( BEEKEZREEAH ) LFET, T3 =2 17L—AL
Pixel memory initialization ( write all screen black ). T3 = 1 frame
VCOM, VA, VBiL % EAYY B5RS T4 = 30us

xR &IHBERD T v F RO ML & BER T 5 1= H DR

VCOM , VA, VB rise time T4 = 30us

Release time for initialization of the latch for common control.

BHENS) 0 AR

Duration of normal driving.

______________________________________________________________________________________________

______________________________________________________________________________________________

______________________________________________________________________________________________

T7 :

T8 :

BERAEUNOMHE (EEEFAZEEEAH ) LET T5 : T3& R
Pixel memory initialization ( write all screen black ). T5 : same T3
VA, VB, VCOMIL T [FE#H T6 = 30us
VCOM, VA, VB fall time T6 = 30us

VDD2i 6 FIFHEME (ICIC&kD ) o #BIRICIETHAYDBVERIEERALLZVWTTEL,
DEIZEET A ZAFy—VRIBEEBHELTT LY,

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

If necessary use discharge circuit.

VDD1iZ 5 FIFHME (ICIC&kD ) o #BIRISIETHAYDBVERIIERALLZVLTT L,
BEICHLCTA AFr—CEBEEHLTT S,

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

If necessary use discharge circuit.
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6-3) ANESDERYEMH Input signal characteristics
Table 6-3-1  EAX4FHE Recommend Operating Conditions and DC Characteristics
VDD1 = 3.2V, VDD2 = 5.0V, VSS (GND ) =0V, Ta =+ 25C
Item Symbol Min Typ Max Unit Remark
1frame frequency fv — 24 25 Hz
vertical period tV 40 41.7 — msec
Table 6-3-3 AC¥§tf 1  Input Signal timing Parameters 1
VDD1=+3.2V, VDD2 =+5.0V , VSS = 0V, Ta = + 25C
Signal Item Symbol Min Typ Max Unit Remark
Note 6-3-2
Duty 50%
VOOM VCOM frequency fVCOM 40 - 70 Hz Refloctive mode
VA Transmissive mode
VB Rising time tr VCOM N — 100 us
Falling time tf VCOM - — 100 us
(Duty cycle ) (tdy VCOM ) 48 50 52 %
Rising time tr BSP — — 50 ns
Falling time tf BSP — — 50 ns
BSP Setup time Hight level ths BSP 330 335 — ns BSP to BCK
Setup time Low level tls BSP 330 335 — ns BSP to BCK
Rising time tr BCK — — 50 ns
Falling time th BCK — - 50 ns
Hold time High level | thh BCK1 0 —~ —~ s Note 6734
BCK (0 or more ) BCK (1) to BSP
BCK frequency f BCK — 0.746 0.758 | MHz Duty 50%
BCK width Hight level thw BCK 660 670 — ns Duty 50%
BCK width Low level tlw BCK 660 670 — ns Duty 50%
DATA Rising time tr RGB — — 50 ns
R[O],RI[1] Falling time tf RGB - — 50 ns
G[o],GI[1] Data set-up time ts RGB 330 335 — ns
Blo],B[1] Data hold time th RGB 330 335 — ns

Note 6-3-2 : When the VCOM,VA and VB frequency are slower ,the flicker might be seen.
Please evaluate sufficienth when determing the VCOM,VA and VB frequency.
Note 6-3-4 : The Hight period of the BCK ( 1) must be present in the Hight period of the BSP.
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Table 6-3-2 AC %% 2 Input Signal timing Parameters 2
VDD1 =+3.2V, VDD2 = +5.0V, VSS (GND ) = 0V, Ta = +25C

Signal ITtem Symbol Min Typ Max Unit Remark
Rising time tr INTB — — 50 ns
Falling time tf INTB — — 50 ns
Pulse width Hight level thw INTB 39.77 40.38 — ms Note 6-3-3
INTB Pulse width Low level tlw INTB 163.68 166.16 — us
Setup time ( Hight level ) | ths INTB 20.46 20.77 - us INTB to GSP
Hold time ( Hight level ) | thh INTB 265.98 270.01 — us | GCK (483) to INTB
Hold time ( Low level ) tlh INTB 20.46 20.77 — Bs | GCK (487) to INTB
Rising time tr GSP — — 50 ns
Falling time tf GSP - - 50 ns
GSP Setup time Hight level ths GSP 40.92 41.54 — ps
Setup time Low level tls GSP 40.92 41.54 - s
Rising time tr GCK — N 50 ns
Falling time tf GCK — — 50 ns
Setup time 2 ts GCK2 0 — N ns GCK to BSP
Setup timel ts GCK1 16.4 - = us GCK to GEN
Hold timel th GCK1 16.4 — — s GCK to GEN
) ) 0 Note 6-3-5
Hold time High level thh GCK1 — — us
GCK (0 or more ) GCK (1) to GSP
81.84 83.08 — s Duty 50%
GCK width Hight level thw GCK Note 6-3-1
1.0 B B HE Duty 50%
81.84 83.08 — s Duty 50%
GCK width Low level tlw GCK Note 6-3-1
1.0 - - ps
Duty 50%
Rising time tr GEN — — 50 ns
GEN Falling time tf GEN — — 50 ns
Pulse width Hight level thw GEN 25 - - ps

Note 6-3-1 : Partial Update mode ( non-updated timing ) [ Fast forward GCK ]
Note 6-3-3 : Keep “ Lo ” INTB signal without communicating.
Not to make a INTB terminal “ Hi ” when it does not communicate.

Note 6-3-5 : The Hight period of the GCK ( 1) must be present in the Hight period of the GSP.
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6-3-1) ACAAIUTHMHEK Signal Timing
90% - 1+ 90% 90% f , 90%
BSP lﬂ GSP 1ﬂ
wBsp > € M *psp wGsP ™ M I rasp
< thw GEN >
20% | , 90% i i
R[0:1] b . § A 90% 0% A
Glo:1] ' ' 50% _y/1 T\ 50%
10% H 1\ 10% GEN 10% ! I\ 10%
B [ 0:1 ] (] [ HE b
e P > - > e
tr RGB tf RGB tr GEN tf GEN
thw GCK thw GCK

»  trVCOM > tf VCOM

S
=
o
2
o
(=}
2
8
X
N
o
X
5
B
=
o
B

fVCOM

<
¢

e tf VCOM > trVCOM

ii) fVCOM (VCOM/VA/VB): Dutyis 50%

»
P

_N :‘_ ;
tr BCK tf BCK
0% | tiw INTB i thw INTB 1
0%, i i f
i N 50% 1/ 50% ! 50%
INTB  10% . i i {_ 10%
| | | |
trINTB ' i+ no tf INTB
N f VCOM .
I~ »

i
1
0% i 90%
1 1
on 1/ 1
VA 10% 10% ! 10%
1 1
1

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

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

I(é

! D) . i
50% 50% 50%
INTB ! thh GCK1 N\ /
[ . 1
ths INTB <4 > s thhINTB R X
' i1 90% ¢ >
50% : H \ 50% i th INTB —P: I
GSP [ ' i 1 : | :
I : : 27 : : 1 SS
ths GSP '4—9 I &> tls GSP i i
| | i i |
1 | ! | I
---------- PSS R IS, P O WY PG U
{48871 y (2 w34 {482 k483 4847485486 (487,1488 (1 {2}
"""""" -90/' R I 4 N D D
/—\ o\ o] xK 713*\ 71 AY 7150%\ =)
' . ! ! )
i i !
ts GCK1 .«+ bi thGekl ! |
! |
I | | 1
L] tsGCKL ke & th GCK1
Vo Y |
[} [} 1 1
h | i | |
50% 50%) 50%! 50% I
GEN Low (GEN :Inactive) W\ | Low (GEN : Inactive) «
I )
|
MSB\/LSB LSB I MS
Data 1 1 240 ' 1
1*
|
|
Horizontal At
Cotrol Pulse Inactive e Inactive

GCK Duty is 50%
Data: R[0],R[1].,G[0],G[1],B[0],BI[1]

Horizontal Cotrol Pulse : BCK, BSP

Figure 6-3-2 AC timing 2
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6-3-3) JKF ACAAZIUJ %MK Horizontal Signal Timing

50%

wn

Q

X
—=

| thh BCKL1
| )
ts GCK2 ¢ ! 90%
BSP 50% i 50% , \
=5 1 i ' 55 )
thsBSP ¢4 | $—>tls BSP
: |
: N Y o . S
W1 123} {124
BCK :
|
[
\
0Odd Pixels
%
Even Pixels
<5
Glo]
0dd Pixels /< Gl >< G3 >< G5 >< G7 >< G9 XG235><G237><G239>\ £ G1)
%
Gl1]
Even Pixels /< G2 >< G4 >< C6 >< G8 ><G10XG236><G238><G240>\ £ G2 )
S
Blo]
0dd Pixels /< B1 >< B3 >< B5 >< B7 >< B9 }<B235><8237><BZ39>\ L B1)
g(
Bl1]
Even Pixels /< B2 >< B4 >< B6 >< B8 ><B10}<BZ36><B238><BZ40>\ A B2 )
<
BCK rise BCK fall
% 50%
BCK | :
. tsRGB ! thRGB_ tsRGB | thRGB,
™ i = T |
R[O/1] | ' I .
Glo/1] 4 50% 50% 50% BCK Duty is 50%
Blo/1] GCK Duty is 50%

Figure 6-3-3 AC timing 3
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EXALESET—4 (- MSB/LSB, & - MSB/LSB, # - MSB/LSB)
Hi(1) :

ZUEYEILD Bit-data ( MSB/LSB) #%F,
Lo(0) :

ZLUESY LD Bit-data ( MSB/LSB) [dEE TR, ( B%% )
Image data to be written.

(Red —MSB/LSB, Green - MSB/ LSB, Blue — MSB / LSB)
Hi (1) : Bit-data of the corresponding pixel is displayed.

Lo (0) : Bit-data of the corresponding pixel is non display. ( Displayed in black )

SPEC No. MODEL No. PAGE
LD-2025350A LS012B7DD06S 27
6-4) AANESLE@EEKT Input Signal and the transfer method of data.
TR
Data update
Bl . F—rSA1DT—2E#H Example : Updates Gate Line 1
1) RHIBEBEHROMSBT—4% 1Lines %%, AILEERD LSBT—4% 1 Lines#ELFET,
First : Transfer MSB data of 1 line , Second : Transfer LSB data of 1 line
2) COEMEE 1Line ~ 240 LineAZEHMICHRYBRTETEERERDT —FBEHMEITOIENERFET,
Repeat 1) from 1%t line to 240t line , can update full screen.
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6.

5) AAESOALILTFrv—F

6-5-1 ) BEA(IVY

Input Signal Timing Chart

Vertical Stanard timing.

-

1 Frame

1Line B O7—42 A A1 AR

Data input period of 15t line

1Line B ®F—42#5:& #AR (Internal lf;gic)
Data transfer period of 15t line

RELIEETT,
Necessary signal.

240Line B O T —425:% 24 ( Internal logic)
Data transfer period of 240th line

240Line B DT —42 A L EifE
Data input period of 240th line

_ (( g
)) —
INTB I_
asp [ ] « I
487 488 1 2 3 4 480 481 482 483 484 485 486 487 488 1 2
S [ N B R LT L
GEN GEN:Injactive nm J_Lﬂ GEN%JﬁﬁQﬁ\L |
( 6 Slgi;al ) DataLow X \ , ”\ 1D\éraL?w
%MSB JLSB MSB
P 3
Horizontal i \
Control Pulse Inactive 7 \ v

Figure 6-5-1 Vertical Diagram
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6-5-2 ) K¥EZA43Z2%  Horizontal Stanard timing

/

Line®T—4T MSB EDHT —4%E£(E 1Line®T—4T LSB BBDHT —H%i%(E
Transfer Only MSB data of Single line Transfer Only LSB data of Single line

\

GCK

S I S e T e Y e Y e e N

7/
Data 6 Signal l l l l l l
R[O]/[1]

BLO]/[1] 1:2]3:4 239:240 1:203:4 239:240

G[O]/[1] pixel | pixel \ pixel pixel | pixel \ pixel
/ /

RI0] Pixel 1 Pixel 3 Pixel-239 RI0] Pixel-1 Pixel-3 Pixel-239
R_MSB R_MSB R_MSB R_LSB R_LSB R_LSB

RI1] Pixel 2 Pixel 4 Pixel-240 RI1] Pixel-2 Pixel-4 Pixel-240
R_MSB R_MSB R_MSB R _LSB R_LSB R_LSB

hd

GIo] Pixel 1 Pixel 3 Pixel-239 G0l Pixel-1 Pixel-3 Pixel-239
\d‘> G_MSB G_MSB 4 G_MSB G_LSB G_LSB G_LSB

Gl1] Pixel 2 Pixel_4 Pixel-240 Gl1] Pixel-2 Pixel-4 Pixel-240
G_MSB G_MSB G_MSB G_LSB G_LSB G_LSB

Blo] Pixel_1 Pixel 4 Pixel-239 Blo] Pixel-1 Pixel-3 Pixel-239
B_MSB B_MSB B_MSB B _LSB B _LSB B _LSB

Bl1] Pixel 2 Pixel_4 Pixel-240 Bl1] Pixel-2 Pixel-4 Pixel-240
B_MSB B_MSB B_MSB B_LSB B_LSB B LSB

S~
REETIERT —H REETIERT 2
Transferred (Input ) pixel data. Transferred (Input) pixel data.
MSB ERD#HT —H%E(E LSB ERD#HT —H%EIE
Transfer (Input) Only MSB data Transfer (Input ) Only LSBdata

Figure 6-5-2 Horizontal Diagram
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6-5-3) Partial Update mode ( AC timing & Diagram )

80-1605 1 B EF DIHE
When 80-160 lines of the image is updated.

1Frame

; < £ —§
50%
INTB ths INTB | W

e
< / s

487 488 1 2 3~ 159 160 161 ——————————————> 321 322 323 ~482 483 484 485 486 487 488 1 2

1
: 1 1
; | |
: 1 1
Normal GCK X Fast forward GCK NormalGCKi
Vo : : : i
1

7
NaZ N

Line No = 240

|

2nd : Lines (80 - 160 ) Partial update !
(Back is Yellow, Text is Partial ( Blue )

1
1
/.
]
| 1 i
| ! ! |
i 1 : |
i . | }
! Low (GEN :Inactive) | /_\j Low (GEN : Inactive) |
GEN ()() T ()() : T ()() 1 ()()
| ! | i
i | ' i
! 1 H |
i 1 Line-80 Line- 81 Line - 160 ! i
| — —_— H ;
| MsB|LsB\MsB|LsB MmsB\(LsBY | |
by R 5 5 0 B S D | “
) } )T h ] 27 } P
i : : |
i | | i
3 [ : 3
Horizontal Low (Inactive) [ Active \% W\ Low (Inactive)
Control £ . <5 ! A < ; <
Pulse i | ! i
| i : §
| ' i :
State Non [ up . Partial Update of Pixels Non - update ( Static image ) \\\\
( Static image) ..
DISPLAY S\ #1 (#1 to #2) #2 \
7/ | | ]
| |
T S e o \
| LineNo =1 T
| ! No update
! Line No = 80 %: —
: | Part|a| Partial update of 80 to 160 lines
| Line No =160 —+> —
| | No update
| 1
I
I
i
|

(
S\ Static image H H Partial Update [>l‘ Static image ;)S
/

Data:R[0],R[1],G[0],G[1],B[0],BI[1]

Horizontal Control Pulse : BCK , BSP

\_ Figure 6-5-3 Patial Update 1 J
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—

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

"ZI[BHIUL S[NPOW [1UN ((ND ) 0T dedSTGA PUB VA INOJA : [BWIU]

(AND ) 0] S[BUILIo} [[B 98U : J00g

Y[ORIg USRS [[E AJLIM : 664 [EHIU]
ORI USROS [[E AJLIM 1 Of [RTIU]

TG (0] [T]D [0 [T]T [0]Y: [Busts BIRQ
MOF © dSd : [PuStg [0UC) [EJUOZLIO

e
£40-10M0g ff (uonesado feuLoN) NO ff NO-wmog | ERE
rya
1epdn x\QmUQ: 1epdn 1epdn a1epdn snieys
umopInys eniuj PIoH ff ..xo eleq PIOH I erq \bﬁmo R&Smn_ PIOH eeq PIoH [eniu] | wog oI POI
(Perd) (( (( - N MOTA
(Pem) 664 ot // Cte—Ti# vt Vit—CH# | CH—GH# | GH—T# T# T#—0# f/ Cloeld) 0# | terdsiq
((
664 MU ’ G4 obew | v# abew| | e# abew| y Z# abew| T# abeuw| [55 A— me%
5 —5
Teusdt
SNV [ eaTyoRU] | SNV [o >50N§Hj SAIRY [v [ eamyoey] | OAIDY [ eaTyoRU] | ANy MQEQ%O
[euoZLIOY
5 <
_._ [ eapoey] | _._ [ eanoey] | _._| _._ [ eamyoey] | _._ [ eaTyory] | _._ dsO
w
e i pmes [N I S—— o
[ ean3orU] | an Twﬂ.wﬁm
NOD
U UUT U T U U=
cddA
< ({4
>y 27
/ \ Tada

Figure 6-5-4 Mode Change Sequence

©Copyright 2025 SDTC All rights reserved



SHARP

SPEC No.

LD-2025350A LS012B7DDO06S

MODEL No. PAGE

32

>

6:6) ANEBLEBERER.T7T—F5M42E%E Input Signal and Display, Gate Line Setting
< T—ANE@EZRRAE Data position in display [H, V]

-

P2
L1

... | P239 | P240

; L1 L1
Display Xy B
Side up
ActiveArea

240x%x240 dot
1Pixel = RGB

RGB % 2[&] 3 T D E 15 FE
%\ Area gradation of rach RGB have 2 ddot

(64B8FKR)
(64 color display )

" L239
= P239 | P240
L20 [ L240

P*: Pixels position

L*: Gate line

Pin Signal Data

RI0] Red D% 8 Pixel T—4 Signal
Red signal for odd Pixels

R1] Red D& HL Pixel 7 —4 Signal
Red signal for even Pixels

Glo] GreenD 34 Pixel 7 —4 Signal
Green signal for odd Pixels

GreenD{E 2k Pixel 7T—4 Signal
Gl1] . .
Green signal for even Pixels

B[0] Blue® 3741 Pixel i T—% Signal
Blue signal for odd Pixels

BI1] Blue®{B %k Pixel 7T—4 Signal
Blue signal for even Pixels

1Line A DE7 LT —REBERLEIZDNT
About Pixel data of 1 line and the area ratio of 1 pixel.

[ Sub Pixel ]

o

1239 | ™
P1 P2 [
L240 | 1240
pixel-1

pixel-2 pixel-3 pixel-4

) » N
"M — — — PN
e S ,
-"“ “‘.\
r"’ “\

pixel-239  pixel-240

1pixel COEFELE
The area Ratio of pixel

Bit-data

bit &1E 3 DB &
Relationship between bit data and pixel

MSB:
2 out of 3 sub-pixels.

LSB:
1 out of 3 sub-pixels.

MSB

1pixel HOEZRGBEIRT2. /32485,
MSB - Pixel-Block occupies 2/ 3 the subpixels
of the each pixels.

LSB

1pixel HDEZERGBERT1./3x 485,
LSB - Pixel-Block occupies 1/ 3 the subpixels
of the each pixels.

Figure 6-6-1 Data position 1

<EZRAHT—HERTTIVT>
EERAHE—ROT—ISAUBMICEHDLLT . TEENDELGYET,
ERRIVTTHOTH. 7T—;SAUITHLT 240 dotD DT —RERENBETYT,
ZOBE. ERTIVTADT—REE S I EBICTEIMEEINFT,

<About write data and display area>
Regardless of the write mode and the number of GL the following data transmission is required.
Undisplayed area also needs the data transmission of 240 dots to each GL.
In this case, the undisplayed area data is appropriately processed in circuit.
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Screen Center

Active Pixel

[

Sub Pixel

Screen size : R=1.19 inch

\

BM ( Black Mask )

AA
r = 0595 inch
[ 120 pixel ]

r = 0.595 inch
AA

[ 120 pixel ]

\ 4

Screen*Center

/

Figure 6-6-2 Data position 2
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Table 6-6-1 FRFEEHADEFRL 1

Number of Pixels in Active area 1

Line Left Dummy Active Right Dummy Line Left Dummy Active Right Dummy
number pixels Pixels Pixels number pixels Pixels Pixels
1 109 22 109 51 22 196 22
2 101 38 101 52 21 198 21
3 95 50 95 53 20 200 20
4 91 58 91 54 20 200 20
5 87 66 87 55 19 202 19
6 84 72 84 56 18 204 18
7 81 78 81 57 18 204 18
8 78 84 78 58 17 206 17
9 75 90 75 59 16 208 16
10 73 94 73 60 16 208 16
11 70 100 70 61 15 210 15
12 68 104 68 62 15 210 15
13 66 108 66 63 14 212 14
14 64 112 64 64 14 212 14
15 62 116 62 65 13 214 13
16 61 118 61 66 13 214 13
17 59 122 59 67 12 216 12
18 57 126 57 68 12 216 12
19 55 130 55 69 11 218 11
20 54 132 54 70 11 218 11
21 52 136 52 71 10 220 10
22 51 138 51 72 10 220 10
23 50 140 50 73 9 222 9
24 48 144 48 74 9 222 9
25 47 146 47 75 8 224 8
26 46 148 46 76 8 224 8
27 44 152 44 77 8 224 8
28 43 154 43 78 7 226 7
29 42 156 42 79 7 226 7
30 41 158 41 80 7 226 7
31 40 160 40 81 6 228 6
32 38 164 38 82 6 228 6
33 37 166 37 83 6 228 6
34 36 168 36 84 5 230 5
35 35 170 35 85 5 230 5
36 34 172 34 86 5 230 5
37 33 174 33 87 4 232 4
38 32 176 32 88 4 232 4
39 31 178 31 89 4 232 4
40 31 178 31 90 3 234 3
41 30 180 30 91 3 234 3
42 29 182 29 92 3 234 3
43 28 184 28 93 3 234 3
44 27 186 27 94 2 236 2
45 26 188 26 95 2 236 2
46 25 190 25 96 2 236 2
47 25 190 25 97 2 236 2
48 24 192 24 98 2 236 2
49 23 194 23 99 1 238 1
50 22 196 22 100 1 238 1
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Table 6-6-2 RTREEHADEZEE 2

Number of Pixels in Active area 2

Line Left Dummy Active Right Dummy Line Left Dummy Active Right Dummy
number pixels Pixels Pixels number pixels Pixels Pixels

101 1 238 1 151 3 234 3
102 1 238 1 152 4 232 4
103 1 238 1 153 4 232 4
104 1 238 1 154 4 232 4
105 1 238 1 155 5 230 5
106 0 240 0 156 5 230 5
107 0 240 0 157 5 230 5
108 0 240 0 158 6 228 6
109 0 240 0 159 6 228 6
110 0 240 0 160 6 228 6
111 0 240 0 161 7 226 7
112 0 240 0 162 7 226 7
113 0 240 0 163 7 226 7
114 0 240 0 164 8 224 8
115 0 240 0 165 8 224 8
116 0 240 0 166 8 224 8
117 0 240 0 167 9 222 9
118 0 240 0 168 9 222 9
119 0 240 0 169 10 220 10
120 0 240 0 170 10 220 10
121 0 240 0 171 11 218 11
122 0 240 0 172 11 218 11
123 0 240 0 173 12 216 12
124 0 240 0 174 12 216 12
125 0 240 0 175 13 214 13
126 0 240 0 176 13 214 13
127 0 240 0 177 14 212 14
128 0 240 0 178 14 212 14
129 0 240 0 179 15 210 15
130 0 240 0 180 15 210 15
131 0 240 0 181 16 208 16
132 0 240 0 182 16 208 16
133 0 240 0 183 17 206 17
134 0 240 0 184 18 204 18
135 0 240 0 185 18 204 18
136 1 238 1 186 19 202 19
137 1 238 1 187 20 200 20
138 1 238 1 188 20 200 20
139 1 238 1 189 21 198 21
140 1 238 1 190 22 196 22
141 1 238 1 191 22 196 22
142 1 238 1 192 23 194 23
143 2 236 2 193 24 192 24
144 2 236 2 194 25 190 25
145 2 236 2 195 25 190 25
146 2 236 2 196 26 188 26
147 2 236 2 197 27 186 27
148 3 234 3 198 28 184 28
149 3 234 3 199 29 182 29
150 3 234 3 200 30 180 30
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Table 6-6-3 RTRBENDEFRL 3

Number of Pixels in Active area 3

Line Left Dummy Active Right Dummy
number pixels Pixels Pixels
201 31 178 31
202 31 178 31
203 32 176 32
204 33 174 33
205 34 172 34
206 35 170 35
207 36 168 36
208 37 166 37
209 38 164 38
210 40 160 40
211 41 158 41
212 42 156 42
213 43 154 43
214 44 152 44
215 46 148 46
216 47 146 47
217 48 144 48
218 50 140 50
219 51 138 51
220 52 136 52
221 54 132 54
222 55 130 55
223 57 126 57
224 59 122 59
225 61 118 61
226 62 116 62
227 64 112 64
228 66 108 66
229 68 104 68
230 70 100 70
231 73 94 73
232 75 90 75
233 78 84 78
234 81 78 81
235 84 72 84
236 87 66 87
237 91 58 91
238 95 50 95
239 101 38 101
240 109 22 109
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6-7) GHBEER Current Consumption

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

Operati Displ P
perating 1spray owet Symbol Min Typ Max Unit Remark
Mode pattern | Source
BIESEHL . DD1 IVDD1_c1 - 1 1
BE &M White V VDD1_c 0 A Note 6-7-1
Condition 1 | ¥P% | yvpp2 | IvDD2.c1 | - | Lessthan1 5 Note 6-7-4
BIFE 82 ) VDD1 IVDD1_c2 - 3.2 16
Al E 51 White _c A Note 6-7-2
Condition 2 display VDD2 IVDD2_c2 - Less than 1 5 Note 675
BIFESE ) DD1 IVDD1 - 72 17
AlE 543 White \ VDD1_c3 8 LA Note 6-7-3
ispl Note 6-7-
Condition 3 | ¥P1 | yppg IVDD3_c3 - 6.5 18 ote 6-7°6

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

R6-T-1DHEERICIIRE-8-1DVCOM , VA , VBIFFDRSA47 ( HEE Capasitance ~DFr—,
TARFY—TBR VFEAFEEA,
The contents of VCOM, VA, and VB terminals(Equivalent circuit Charge to capacitor,Discharge current)
in Table 6-8-1 are not included in the current consumption in Table 6-7-1.

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

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

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

Note 6-7-5 : Contition 2 ( JEIEEH 2)
T—AEHE—F( 1HzFE#H : £EART )
Data update mode with display update 1Hz (1 frame /sec : White display)

Note 6-7-6 : Contition 3 ( JAIEEH 3)
T—AEHE—F(24HzEH : £EART )
Data update mode with display update 24Hz ( 24frame /sec : White display)
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Note 6-7-1 : BIEEHE 1TOERAESZE,
Current measurement method in Conditionl.

T1 : All white Display data .
tI_condition 1 : EJROERBIEHAM.
Current measurement period of power supply.

VCOM (VA , VB)ERASIU T EOEDIRERIHYEE A,
It is not necessary to match the timing with VCOM ,VA and VB .

PN > e e e e T e Y e Y e O
SESEC T e e Y T T o
vou G LI L LML L L L

tI_condition 1
‘ T1 >
Data %( \

)

Lo

((
)

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

Note 6-7-2 : BIEFEH 2 TOERAEAHZE.
Current measurement method in Condition 2.

T1 : All white Display data .
tI_condition 2 : EIROEINAEHAR . AEFEIL1secTY ,
Current measurement period of power supply. Measurement time is 1 sec.

VCOM (VA , VB)EAMSV T EHEANLEIEHYFEE A,
It is not necessary to match the timing with VCOM ,VA and VB .

RZ S e e e O e Y Y Y e O Y O

RS e O e e Y Y T I Y Y
voou (LT LML L LT L L LT L

1 Hz (1frame/ sec)

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

) )

tl_condition 2

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

Current measurement method in Condition 3.

T1 : All white Display data .
nfV : 24Hz (24 frame / sec)

tI_condition 3 : TIRDEFRAIEHIR
Current measurement period of power supply.

VCOM (VA , VB)ERASIU T EOEDIRERIHYEE A,
It is not necessary to match the timing with VCOM ,VA and VB .

nframe/ sec

SN o T

tI_condition 3

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

6-8-1) COMinFANBE

COM terminal Capacitance

Table 6-8-1 COMixnFANEZE  COM terminal Capacitance

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

Signal Symbol Min Typ Max Unit Remark
VCOM Cvcom — 40 53 nF CLC
VB Cvb — 44 57 nF CLC +Cp
VA Cva — 44 57 nF CLC +Cp
-
' |
]
VCOM o veoM o
|
VB o—,i—o/r ~ X
I - —
| —
| 1 |
I =T Cp : Cuc : Cp Coc
|
|
VA o— I ! T
I VA © | . w !
' |
' |
I .
External I LCD internal External : LCD internal
.

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

Table 7-1 FFA04EME ( =545 ) Optical specification  ( Reflective mode )
VDD1 =+3.2V, VDD2 = +5.0V, VSS (GND ) =0V, Ta = +25C

ITtem Symbol Min. Typ. Max. unit Remark
, 621 40 60 -
28 £ i Horizontal
. 0 22 40 60 — .
Viewing angle range (degree ) Note 7-1
0611 —
> 40 60
CR = 2 Vertical
612 40 60 —
ARSI ARE Note 7-2
: CR 15 28 —~ - e
Contrast ratio Note 7-3
R4t
. . R 6.5 8.8 ~ % Note 7-3
Reflectivity ratio
Black — White
Rise Tr — 20 40 ms Note 7-3
ISERE Note 7-4
Response Time White — Black
Fall td & 20 40 ms Note 7-3
Note 7-4
. . Wx | (0.268) 0.315 | (0.368) -
INRIIEBRE White -
Panel Chromaticity y (0.297) 0.344 | (0.397)
A Rx (0.43) 0.48 (0.53) - Note 7-3
Ry (0.26) 0.31 (0.36) — Note 7-6
Gx (0.26) 0.31 (0.36) —
GREEN _ ( Reference value )
Gy (0.38) 0.43 (0.48)
Bx —
BLUE (0.10) 0.15 (0.20)
By (0.15) 0.20 (0.25) -
NTSC tt _ o
NTSC ratio - 18 N °

Note 7-6 : RFIEBEX. RIETIEHYELA, (B5EHE )

Panel Chromaticity is not a guaranteed value.( Reference value )

©Copyright 2025 SDTC All rights reserved




SHARP

SPEC No.

LD-2025350A

MODEL No.

LS012B7DDO06S

PAGE

42

Table 7-2 FZFr04EME ( BB )  Optical specification ( Transmissive mode )
VDD1 =+3.2V, VDD2 =+5.0V, VSS (GND ) = 0V, Ta= +25°C
Item Symbol Min. Typ. Max. unit Remark
@51 , T - (1.4) - % Note 7-5 , Note 7-7
Transmissivity ratio
Black — White
Response Time Ttr — (20) (40) ms Note 7-3 , Note 7-4
Note 7-5

Note 7-5 :

BRERVGERERL. REHETREHYFEA. ( B51E )

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

-
Normal line Normal line
' ae12 A 622 : A 621
FPC /41?:
60 Cloéirection 6 0’ clock direction
-

Figure 7-1 Defintion of Viewing Angle

Note 7-2 : AV, RARLLDEZE Defintion of Contrast Ratio
AVRSRMMEELUTOLSIZEEZT S,

The contrast ratio is defined as the following.

Reflection intensity in white display

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

Note 7-3 : JtF4FE DRI ERESS Optical characteristics measurement equipment.
OVRSRMME, REFFE ARILREREDOREXRET-2, BEREDAEIXRT-3DBIEAREEZRANT.
EEHANIINERFLREICTAELFET
Figure 7-2 is for contrast ratio, reflectivity ratio, and panel chromaticity measurement, and
Figure 7-3 is for response time measurement.

Both are to be conducted in a dark or room equipment to a dark room.
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4 N
Normal line

: Normal line
: <— Sensor I
Light Source |
Light Source \L '

(D65) <— Sensor
L1
Integrating
sphere 30° v LCD panel

L LCD panel

Display ( Panel ) center Display (Panel) center

HIFEZ  Measurement equipment AlIEE:  Measurement equipment

( CM-700D ) ( DMS-803)

Figure 7-2 Contrast ratio, Reflection ratio, Figure 7-3 Response time

Panel chromaticity

Note 7-4 : EEE ( REIFEDZEIL ) Response time ( Change in reflection ratio )
BRUBKRELLGOETEZANL. TOEOZAF/HNOBEBEICTERLET,
It’s difined by the time change of optical receiver output when signal is input to display

white or black

-
| White
100 %
90 %
A
]
i
Optical receiver output 1
(Incremental ) :
]
]
v
10 %
0%
Time
Tr - > Td
.

Figure 7-4 Response time
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Note 7-7 : BIFEEE ( Z@45EFMH )

R (BEEE ) OREAEETRICRLEY.
BIEZEEIETOPCON# DIEEE SR-ULIRTY,

Measurement equipment ( Transmissive mode )

The measuring method of the optical characteristics ( Transmissive mode)

1s shown

by the following figure. A measurement device is TOPCON luminance meter SR-ULIR.

Photodetector (including lum in osity fact

er)

L= 400 mm Field=1

Module

Panel center (0=0°)

< BL

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

8-1) IHFEIYHT Pin Assignment
NETIEDFEMRITRI14-11TRLET

The outline dimensions are shown in Figure 14-1

Display surface

Rear surface

Figure 8-1-1 Pin Assignment

Table 8-1-1 Pin Assignment

No. Symbol No. Symbol
1 VDD2 12 BCK
2 - 13 R[O]
3 GSP 14 R[1]
4 GCK 15 Glo]
5 GEN 16 Gl1]
6 INTB 17 B[0]
7 VB 18 B[1]
8 VA 19 -

9 VDD1 20 VCOM
10 VsS 21 NC
11 BSP
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8-2) FPC YRAIFH4E FPC Bend Specification

Table 8-2-1 HEaRU4 Recommended Connector

Product manufacturer | Series Part number #¥AfE Contact Orientation Remark
(503566-2100) | TR  Bottom side Note 8-2-4
MOLEX 503566 .
503566-2102 THI#ESR  Bottom side

FPC Z#HYBHITAHMEE. & (1) THRTIEREEM (2)THREL:: RELLETHIFTTEL,

FPC [IASRICEMMLAVESREWELET , £f-. FPCE/XRIILDESEICIZRN REEZBWVESEVLELET,
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.

BITHSAIYDMEIMRLYOT VA, TREOEEBBEEMELTTSLY,
Especially,It is easy to break near the glass edge of the FPC,Please follow below precautions.

(1) FPCHEE/RITHEE : ASRAIYOMS 1.0 mm—11.0 mm

& (2) m/MEIFR : A& RO.45 mm
Condition (1) FPC bend recommended area : 1.0mm — 11.0 mm from glass edge.
Condition (2) Minimum bend R . Inner diameter R0.45

Figure 8-2-1 FPC Bend Specification

Note 8-2-1 : RFEHLREINFYHIFENTTELY,
Do not bend to the front polarizer film side.
Note 8-2-2 : IUBIFHEIZIISEFETELTTILY,
Bend frequency : 3 times or less ( Repeat bend condition : 180° ~ 0°)
Note 8-2-3 : FPCZEHF>TLCDE D a—I/ILESLTIFIzY, FPCIZEBIE NZMA zYLEN TS,
Do not hang LLCD module by FPC or apply force to FPC.
Note 8-2-4 : A—H@EFIER. ( FRAIFFTETY )

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

BREBTARATUVAED 21— LR RRMICET HEET, HAREREE(ICE D

Please refer to the Incoming Inspection Standard.

RELEARIISHEFTRA K YI2hNAET S
. ERICERY XhH LEMAFLESICIERRBEE T S
The warranty period is 12 months from the month of shipment.

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

10. #EH Recommended example

10-1) HMF(FEIERHI  External Capacitors

-
VDD2 ( 5.0V) 'S
VDD1 (3.2V)
C1 C2 Logic Signal ].. ].9 ll’lCh
- VCOM 64 Color LCD
VB

GND
(VSS)

. J

Figure 10-1-1 External capacitor recommendation capacity value

< #EIVTUHRERE
Cl : VDD1-VSS
C2 : VDD2-VSS

Recommended capacity value >

- rank B 1.0pF Ceramic capacitor
: rank B 1.0pF Ceramic capacitor

LREBREUVESMEICDOVTIEHRESI T,

CHEAOBEEH AT LAEESMEFHETAL V- L TERETL TS,
AVTUHRERRBBELIVIRELLDEERAT HFILATEE
Above circuit and parts are only recommendation.
For actual use, please evaluate their conformity with your system and design.
( Capacitor value can be larger than value indicated above. )
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10-2) ##E#EER Recommended Structure Diagram

EAREETEFDFEESEIE  Precautions for SET design.

T %MGITRAEIZRDL, 2 OMERTEEERBLET,
1,2 [CKYRBADATINZONT - T DREERIELET,
1 : Space-1 INVISAREREREDOMIZIIRAR—REERENET,
2 : CG TRROLSICHAN—HSRIZERZED 21— ILEEERVET,
TOVILETIERIENBCREBED 21— ILEEIZRYDNREL, RRLINEETS
AIREMENBEYE T OTTEEBLET,

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

= ERRFTOBRIZENEICE O TEAFEARELELLNIDIC TR ICEBELET .

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

_ z 3
'\ Adhesive
LCD Module OCA

<4—— BLrimtape

BL unit

Figure 10-2-1  Precautions for SET design

10-3) #AHAHTIEICH T HEFE L LOFEEE
Handling precautions in the integration process.

ERmDEHAA . RETIRIZEITHIEERE

NI REISTRODARNREMZSE RRFR (LASF)OREICHEYET,

HARAHDERIB N/ ARILREICAS REMREVRICHIDDEEZ ST N\URYVTTEEETH
BELLBREWLLET .

If strong stress is applied to the panel surface, it may cause irregular display ( “ Mura ” , etc) .

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

11-1) A2 2 zybHRI Displayed by printing. ( Ink-jet print )

E11-1-1  [ICEHIRIEZRLET .
The display position is shown in Figure.11-1-1.

-
Display contents
Linel —{ YMDDPA
Line 2 _) 012345 Printing Area
o < |
w o
G %3
> .
-
Figure. 11-1-1 Lot number printing position  ( top view not to scale )
Table 11-1-1 ENFRNREFH Marking line definition
Line Marking Description
1 /=
1 | YMDDPA | ¥ NEFIHT ( DERRE ) 0,1,2,3,4,5,6,7,8,9
Single-digit year ( Last digit of the year )
M &R 1T Single-digit Months | 1,2,3,4,5,6,7,8,9,X,Y,Z
DD B&E B 247 Digit of the day 01,02,---,30,31
HETHFI—F Code of manufacture
A WETa—FK Product revision

1) 7 )UNo ( 6#T )
2 012345 012345 Consecutive number Numbers 000001 to 999999
( Traceabillity number )
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12. {HERE Packaging form

12-1) h—btoREEH Carton storage condition

1) Hh—bhriEAHLEITEE#  Piling number of cartons : 8 (max)

2)  1H—kUER{E L Pakage quantity in one carton : 600 pcs

3) h—toHvA4X Carton size ( Typ.) : 578 mm x 382 mm x 255 mm
4) BIHEE Total mass : (7.0) kg

( One carton filled with 600 modules )

5) h—rrBRERE Carton store environment

-;BE Temperature
0 ~ 40C

EE  Humidity
60%RHLLT
BEEESEETICEVTHHEENLLE
60%RH or lower (at 40C )
There should be no condensation at low temperature and high humidity.

-BES Atmosphere

B.7ILNEEFRRRUVREBMEEL(BESESIEETNANMRHINGNE
No harmful gas, such as acid or alkali, which causes severe corrosion on electronic parts
and wiring, are to be detected.

‘B4  Opening the package
HESICIIMBOTFTES 2 —LOWIEEHILET 5B T,
50%RHLLLIZERIER . BET —XZEDOA ML KREELTHRBETIUL,
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.

‘E5fBY  Direct sunlight
AEHICEDBILEHSCT=DIC. BETORENHIN—HNTTRERBELET .

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

KRS &H  Atmospheric condition
BEMEOHARPCEREMEDLDOE—REICTRETIEILTEEL LI,

Please refrain from keeping the product with possible corrosive gas or volatile flux.
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#EZEMIE  Prevention of dew
BBREHCI-O, BEERICENTRIRPCRIVED EIH—F ZBVTTEL,
NLYREB D DBEELGBRR[EITIH. ELGREL TS,
BEEARFERHESL. BEHOoHLTRE 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.

“¥&B)  Vibration
BIZIREIL TWVABAICIZRELLZLTESLY,

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

-REFEAM Storage Period
EREHETIAORFAEIKET. 6 HARERE
FILENYIDMLRYEHLEKETORFIFTHAWVTEZEL,
RAHZICERALLEWY Y T HEEEEBRTTILI Ny I ZFICAN-OLHILE L TREBWET,
Within above mentioned conditions, maximum storage period should be 6 months.
Do not store samples in the condition that they are removed from the aluminum pack.

If there are unused samples after opening the package, be sure to store them in an aluminum

pack, etc. before sealing the pack.
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12-2) BERRLFTRR Marking of product name
12-2-1) AEFERT Packing box Label

AEFHIT, (1) B4E( LS012B7DD06S ) (2) HE B (3) EPa—ILEE ERRLIEINVERGFLET.
Fro. N\—O—FRFELEINIZELET,

The label that displays ( 1) Model number ( LS012B7DD06S) ( 2) Lot number ( 3 ) Quantity of module
is stuck on the packing box. Moreover, the display of bar code also applies to this.

HARBE (48) LS012B7DD06S
Bar code ( 1)

(1) Module number ( LS012B7DD06S)

LotNo. : (1T) YYYY.MM.DD

Bar code ( 2 ) (2) Lot number ( Date of manufacture )

Quantiy : (Q) 600 pcs
Bar code ( 3 )

(3) Quantity of module (Pakage quantity )

=P RE

A—Y-N—YRBFLFHLEEREINIANEAT
WBEENHYFET

User part number or our company control part

Bar code

Y —TWAT L TY, LSk ok skok sk sk

s

number might be filled.

12-2-2) RoHS##|xtl: RoHS restriction.
RoHSIR#HIIEF XL TIE, BEFAEICREETVET,
R.C. (RoHS Compliance ) &IFRoHSIESTICHEELTWVAIEFZEKLET,
HEDa—)ILIE,. 1B &Y RoHSERIZHIGLTEYET,
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.

(®.c)

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

EEEICOVTIEBEHEOSHARPAI 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
Z
s |
2>
2

Figure 12-2-2  Production country

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

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

The location of the description

differs for each model

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

*H—bhUICESDEUEM L UL —IDRENHYET ,
The carton is marked with the ESD Sensitivity Symbol.

p
Carton
OBSERVE PRECAUTIONS
FOR HANDLING
ELECTROSTATIC \
SENSIT
R
(not to scale )
\

Figure 12-2-4 The ESD Sensitivity Symbol. ( Carton )
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12-3) #HEMER  Packaging form figure

WaREZRM12-3-1, [M12-3-2 ITRLET,
EVaA—ILHEER ISR GO REELTOET

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.

\

Module

15 modules / tray (15 pes LCD modules per tray : 5+ 6+ 4 =20 pcs )
150 modules / inside sleeve (10 trays with products + empty tray as cover = 11 trays )
600 modules / carton (Maximum quantity per a master carton : 15 x10 X 4 = 600 pcs )

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

Insert two ( 2) outside sleeve within a master carton.
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-~
Inside sleeve
TILIR
Aluminum pack
Outside sleeve
— X
A=
[ELECTRONIC (COMPONENTS
[Cemaz: (as) LSOXERERX
(1) Bar code
LotNO. : (1T) 3OO0 . %%, ®xx
GQuantity: (Q) XX
1-v-4F H
| O
Sy -TRRATANTE., ( )
Master carton
-

Figure. 12-3-2 Packaging Form 2

( Carton )
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13. EEMREBREN Reliability Test Conditions

13-1) {EfEMHERER Reliability Test Items

Table13-1-1 ReliabilityTest Items

No. Test Item Condition Remark
ok Ta=+ 80 C 240h | Note 13-1-1
1 High temperature storage test
JEBNE ERR7F Ta=—30C 940h | Note 13-1-1
2 Non Low temperature storage test | ( #5821k No condensation )
operating 01E
REHE o .
Ta= —30C (1h) ~ +80 C (1h 5cycle | Note 13-1-1
3 | test Thermal Shock test 4 (1h) (1h) vee o
BEMT + 200V, 200pF (0 Q) Note 13-1-1
. . L . . . ote e
4 Electro static discharge test £LiHF : 1 B eachterminai : 1 time
=im e 2
. . © 9. = C 0,
5 High temperature and high humidity Tpi;io C /95%RH ) 240h | Note 13-1-1
operating test ( #5%#1E No condensation)
=R O
6 | High temperature operating test Ip=+70 C 240h | Note 13-1-1
EREE To= SR 240h | Note 13-1-1
7 | Low temperature operating test ( #8Z* 1t No condensation ) ote
Note 13-1-1 :
Ta= FFEZE Ambient temperature
Tp = /SRJLEE Panel surface temperature
ERaliE- %3

FEREBICBEVT. RTAREFHOILERALIEELLIEENENE,

ZEFIRE -
BE=+15 ~ +35C
BE=45 ~ 75%
BARE=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 ~ T5%,
Atmospheric pressure : 86 ~106kpa
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