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a)

b)

c)

d)

e)

(FUABRZOESMYBVERUVFR B OEERAICHI->TOEE)
[NOTICE]

KEREDEE  Precautionsdd

AEFREFBEADEFEITHIADEIABTLEFENTOET O T, BMYBRWNZFHRICTERTECE KT, R
EDANBTHAICEMTHEELLVES. BBAVBLETFET, F-. E=FICHL TR EHRELZEN THRATRLEA
W&, BREVBLEIFET,

This publication is the proprietary of SHARP and is copyrighted, with all rights reserved.

Under the copyright laws, no part of this publication may be reproduced or transmitted in any form or by any
means, electronic or mechanical for any purpose, in whole or in part, without the express written permission of
SHARP. Express written permission is also required before any use of this publication may be made by a third party.

AEFRZITBE SN TV DAL, B R EZES-RRAGICABIZHRAT H5-HODLDOTHY . AEHE
ICESTIERMAE. TOMERDERIZH T HRIEF-(EEBEDHEZITILDTIEHYFE A,

T BHEREFERALLIEICKY  FEBETEMBEFICHODDIBENRELGS . BERKOBE.
BRITEENMDDDILED LN DFELTE—UIZOEZZAVER 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.

AEFREICRBENIAHAOFEAZHOERLOEIETEELZEBEL TERASNSCLFISERT HIEFIC
BLTHHE—UIZDEEZEVFERE A,

SHARP assumes no responsibility for any damage resulting from the use of the device which does not comply
with the instructions and the precautions specified in this publication.

U T HFAOBIEREREZ DO, HRIE. it M. B, TORORBIZOVTEMGLTER
TEHBEENHYVET . AEROFEAFNCEIRIOERELHHLICTHRNLZEETIOBRBOBLET,

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.

B IARELGERICLS>TELETICTOVTE—I0ERZEVER A,

AHBETEDIIG— B EEFRBIFERASNS-OICERITSINTOET,

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—YFIILavE1—45— Personal computers

-EEHER Office automation

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

- AVHESS Audio visual and multimedia equipment
-RERTEILEA Consumer electronics
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f)

g)

h)

k)

k)

AEUBZUTOIILGHRBIERTIEE . BULGEFTS LUK LGRIIEZERL. EEME-TE2HETEEHK
[CTHERTDHEIICHBREVLELETD,
The appropriate design measures should be taken to ensure reliability and safety when SHARP’s devices are used

for equipment such as:

EEHBRPREEE (RITH. BEH. BBIELGL)

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

EEHE Traffic signals

1 R R A D 5 0 3 Gas leakage sensor breakers
TS5 —LEE Alarm equipment

R IEREMEELE Various safety devices etc.

AEREFUTOLIEBOTEIMEEE - REMPVEESNIARADEAZEHLTEYELADT, A&
MmECNLDRARIZIFFERITELRNTTSLY,

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

-FERUVFHBEE#SS Military and space applications

| [RF D El RS Nuclear power control equipment
EmiEEICOAN DS EEMS Medical equipment for life support
T EESS Aerospace equipment
-BRIREERS Trunk line communication equipment

AREGITOECTALGRAHYEL =G, BRI BHREBOETTTERIREFTTLOSENBLET .

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

A GEEANHETIHEGRUNTTERINSGEIL. FHCEMREROF TCTERKIESET LIS
BLET,
Contact a SHARP representative, in advance, when intending to use SHARP’ s devices for any “specific”

applications other than those recommended by SHARP.

AEBFREICREVELEBE L. NADITERITKVUBRRTHEDELET,
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.

FTVUBHRENEDFERIIHYFEE A,

The ozone—depleting substances are not used.

AE M [ERoHS EU/2015/863ICE DN THYET , RoHSIRIEDMBOER/NT T4V OERMGEF IEHYFEE A,
The device in the production is based on RoHS instructions EU/2015/863.
And RoHS instructions materials and chlorinated paraffin are not included intentionally.
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(BYELVEEEIR)

[Precautions for handling]

(1) EDa—ILORYFZWNITESRYEZRDDLGNIREICTITOTTEL,

Treat LCD module in dustless surroundings.

(2) FPCEANARVAIIEIRT BB L. T ED2A—ILICA DT HERPIEZTEOFFIZLTASITOTTELY,
Be sure to turn off the power supply when remove the plugged FPC.

(3) FPCOIRFHELIFIZIEZED 2a— LAID B R ERASFPCIZIR LV AL MO SN KSIITEFELTT LY,
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.

@) NRFULREORFRARIIEOEZHVDT, BOLDPHAGHLD TELFYLGNISEYFEWNIZE+2FEELT
Ty

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

(5) LCD/ARILIEASADREENTNS2H . BT PERTENRTLESIGSELHYVET,
FBIZHURWLIZIEFEELTTELY,
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) BEZEMHCT=OH. LCO/RXRIIL DTy EAZIFT TR LTZEWN LLEINTLFESTH. RF TIHANLGLTTEL,
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 KFEENRFEFETIEEBOIIOFERIGEYET DT, ICICHEERHIVEEZRLOMNAETHERST
TEUY,
Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft
cloth immediately.

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

panel and its electrical circuits.

(9) KIEHPEINMRADEF AERYM L THRITEVRIICHEHERAT S,

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

(10) LCOABRIELT=15E . BRMNBNDOAREENHYFET . REMROTAVE [CHEMLIIGEE . HESHF(FEAOH I
KTHELRL TS,
Liquid crystal contained in the panel may leak if the LCD is broken. If LC material should accidently come in contact
with the mouth or eyes rinse with water as soon as possible, following the instructions of the appropriate MSDS.

©Copyright 2018 SHARP Al rights reserved
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D) RAERLEDOTIE, BER RIS BINIZAA LT T HOFEON2TO—TRERILLTTILY,
NRRILKRANBENIGZEIE. RIERHIVEROSAWHFETHER>TTEL,
FENINESBEILIPAMYTOE LT ILA—L) EF>TREEZEGHEHEMOTT S,

Ff=, LCD/ SRR FEIE A M EF AL TOET , CORDITHERFININYET EREODRRELEYET
DT, MYFWNIZIEHERL TSN, -, BTN TZEL,

I FEDBERETOIRE. RERHOIVIERONMNATAHERO>TTEL,

Use N2-blower such as ionized nitrogen has anti—electrostatic when you blow dusts on Polarizer.

To clean LCD panel surface, wipe clean with absorbent cotton or soft cloth.

If further cleaning is needed, use IPA(isopropy! alcohol) and wipe clean lightly on surface only.

Do not use organic solvents as it may damage the LCD panel terminal area which uses organic material.

Also, do not directly touch with finger. When the terminals cleaning are needed, those should be wiped by a soft

cloth or a cotton swab without directly touching by hand.

(12) REABRANDY—ILOHBERIDYFFIELS . RRTEEOBNAABHYET,

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

(EREtRDEEER)

[Precautions for Set-design]

(1) BEDFERRELGYFET DT, RLTED2—ILENBELAEVTTELY,

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

(2) NPV EITHEENTT — bR SANF ARV RREB LU CRESN TUODHEIRER) ZRUVEITEST L EE
[CEMELIEWOATREMEN HYET DT LCDED a—LEREH T IR T SANEEL T HREANDBETT,
FLCDNARILBIEICKGAZEDROAENBIHINSE/ARIVFHED SEIZDENY | RRBLEISETTHEHL
HYFET , LCONRIVAIEZES T 5L IRETHTHERELZEL,

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.

() AZRAITHELEDIE AN SEONRLCD/ ARV X F T+ EELTTELY,
FrERVEDFREFIZEVT,. RENFEDRXSLRAD MO S VREREL TTELY,
Support for the LCD panel should be carefully designed to avoid the outside of stress specification on glass
surface. Be sure to design the cabinet so that the module can be assembled without any extra stress such as

warp or twist.

(4) FPCONIREIZIEAYF) - HEHBZEAHYET DT, BEMMEEMLEVESITIE TS,

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

(6) ELaA—ILRHEICEF—EDENLIINEERTLT . RRFRLGBEDRALLGYETDTE 2—ILEEAE
EBT B&IGEEITITLENTTSELY,
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) NRIILKREIREREEDITHGERITEEEZLLSELIEDENLIFELTTSIL,
In case of attaching a cover glass or touch panel to the front surface, use appropriate measures to avoid degrading

optical performance.

©Copyright 2018 SHARP Al rights reserved
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() KEFEITRESN TV S RRER T BT FoTIESV, ChEBATHEALGS. M ROBE - KiE
OFEDL LB HYET . BERECANESEE. ERBEDN\FVFELERDO L EXARKEEE
HBAGEOKIITEETLTTEL,

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) HEEEFHEERNICTHEALTTELY,
COHEFAEZBA-HE . ENERXERATHOTHEEFRIESNFEE A,
Be sure to use LCD module within the recommended Electrical Characteristics and Timing Characteristics of
Input signals conditions. Operating module out of the recommended range is not guaranteed even if it is in the

absolute maximum rating.

9) ED2—IABERBRAZDAAESONM, tIHIZOVTIE, AEHREOER-EEEXTND— U RIC
HESTTELY,
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on—off input

signal after power on of LCD module.

(10) EYrDFERAEHIZEHLE T, B 12— /ILHEROEBERRGEELEBECRA TS,

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

(1) EDa—ILORYBDNRUVHEAAAICEL CERIEEFE I EREA AP TORARELERIZ. ChoDHRE
FETLHRE., BH. BZEH. HEZOMHOFERIREROLCERDRRAIZGEEIENHYET DT, COKI%E
RETCIEERLAVLTTIL,

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

Do not use the LCD module under such environment.

(12) EDa—I)LREITGEHILEELTRESIIR—IEMHO>TEYFET DT, REFIR—FERINLTITEALZELY,
if:—rill75‘LTJ§':-;7~*—H$§EEUﬁ('fUZLL\’C(téL\
RESIXA—PZEBUBYM T TREBRET 5L FARKANEZEL. RRFRELLHARMELHYFT .

Protectlon film is attached to the module surface to prevent it from being scratched. Peel the film off slowly,

just before the use, with strict attention to electrostatic charges. Blow off 'dust’ on the polarizer by using an ionized
nitrogen. After peeling the protection film off, please do not reattach to the front polarizer. If you reattach and store
it long time, surface of the front polarizer changes in quality and it may cause display non—uniformity issue.

(13) LCD/SRILIE. BMEIR ML RICKYRRICHENHSIELHYET . R HIAYHLELGE DAL AN
MHLENRICTER EICERELTTEL,
Panel is susceptible to mechanical stress and such stress may affect the display.
Place the LCD panel on flat surface to avoid stress caused by twist, bend, etc.

©Copyright 2018 SHARP Al rights reserved
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(14) XZREUETRUORTFARZMLE, BOQEMBIERASN ST RTIEE- )3 BRI DLCD/ AR ILA
DFLEBIED=H . BRE/NARILDOEE - BETOLATHVWONAHME OB BREFREELTIZSLY,
To prevent reduction in optical quality and abnormal display, avoid exposure and contamination of the LCD panel
from epoxy resin (mine system curing agent) that comes out from the material and the packaging material used
for the set side, the silicon adhesive (dealcoholization system and oxime system), and the tray blowing agents
(azo—compound), etc. Please confirm LCD panel compatibility with materials employed in your manufacturing and
shipping processes.

(15) EVa—ILIZBAAGRE RN ECHNESIIC, MM EZERL-HMEE - RETEEBELLET,

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

(16) A ML, BiK-BIEAKRTEHYEEA,

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

(17) ARRIZEBEREBREFEALTOET OT. ARILOBRIRVEICETSEER(00V D)IZIEFED L, TiE
DABZEMHERE 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.

® {E33&/Operators
EEENEICDTEKR. BY. FRENRZYW (FAO2  RUIFLY, TLEDHEZY DIHEE. MK
ICRHESNFTETIRNAHYETOT. HFES KRR (FESLEMIA) ZERLTTILY,

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

® 23 -E%{K/Equipment and containers
BERAORIB OIS, L HE ORM . EZBIZEEHH. o7 BEH. FHI T, Ty XS,
BHRF)IHEIDVRELETIBRNALHYETOT, HEI K FHREIRIIEM 100MQ ZIToTTELY,
Process equipment such as conveyer, soldering iron, working bench and containers may possibly generate
electrostatic charge up and discharge. Equipment must be grounded through 100Mohms resistance.

Use ion blower.

® [K/Floor
RIFAEOEM-BRENOREL-BRERERRT I LTREGREZEHLET . KM HREY (B0 FH#H.
TLE)DGHE. LICOAZAROCEBOBEINREETICHETIBNAHYFET O THES SR
(B ESEH : 100M Q) Z1T>TTFELY,
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.

©Copyright 2018 SHARP Al rights reserved



SHARP SPEC No. MODEL No. PAGE

LD-30101 LS012B7DD06 7

® EE/Humidity
BEXBOERER. HESKEVAROREEMICEARLTEYFERLICKEGEHLYEFLET,
IEMANRE I ZEHEYERER DB ES BN ERZIERUEELZRET 54, IZEZI00LLEIZEFRD
RICLTTEW FISSIR—2RB TR OADFANET S ITREEFF EEZE00L LIZRE, BDORE
JA7—%#ERATSL
Humidity in work area relates to surface resistance of the persons or objects that generate electrostatics,
and it can be manipulated to prevent electrostatic charge. Humidity of 40% or lower increases electrostatic
earth resistance and promotes electrostatic charging. Therefore, the humidity in the work area should be
kept above 40%. Specifically for film peeling process or processes that require human hands, humidity should
be kept above 50% and use electricity removal blower.

® M/ Transportation
E-RE LT DITA (EEORE ICKYBRFORBRAFO—ILEDOREMBNTELLY . F-AKE
IR EL R EREICLYFEREEFECIBNAHYVET O TREMBZFICLHEI I EREITOT
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.

(BN ERFDTEEIR)

[Precautions for operating LCD module]

(1) A7z DTFERIEHSIEZLLIESW, LCDNARIILD AR I RICEEEEZDIERAANRELELET,
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

~

BESHERNICTHERALTTEL,

COHFEZTEA-HE . BARKEBRNTHOTLEMEFRIISNFEE A,

Be sure to use LCD module within the operating conditions. Operating module out of the range is not guaranteed
even if it is in the absolute maximum rating.

() LCD/ AR ILIFHHRB DR EN THESELNTTSV, MEDFRRELGYET,

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

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

(5) BLEERRE. 2HEAURN(ER. BiE)EL. TNULEDBEIX)IL YL aBiEE AN TRED TR SMELVERIC
BB L TIZELY,
A still image should be displayed less than two days, if it is necessary to display still image longer than two hour,
display image data must be refreshed in order to avoid sticking image on LCD panel.

(6) LCDEYV a—ILABERINRNIHE . RRAATIDNRBETES | RRICEENHET . TOBEET 20D
BESAHEITOTTEL,
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.

©Copyright 2018 SHARP Al rights reserved
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TLHYFEEA,

source of light).

HBRREVKIISHKEILTTSLY,

Ty,

after power on of LCD module.

high—humidity

(8) AEBKBICHESN TV SRR ER L, BT FoTEEN, ChEBATERALIES
PREDSIEOENABHYFET AREECANESLED. EXBRDO/N\FTVFELEFED L EARKERE

(10) BESET CORBEFERAINGEEIX. BEMARSBEICGYET,

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

= I ]

(7) BREROCEBANHIRTORE. NBAEICKYELANILNENIEDLLIEAHYET M, TIETHETITR A

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

B i D AR - R R

Be sure to follow the absolute maximum rating in the specification. The design should consider the surrounding
temperature, the fluctuating input signal, and tolerance of the electronic parts. Exceeding values is possible to

cause worse characteristic such as burn and/or broken of the parts on LCD module.
9) EDA—IAEREBEAZOAAESONM, GIFIZOVNTIE, AEHREOER-EEEED—T U RIZH-T

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

©Copyright 2018 SHARP Al rights reserved
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(REFROIEER)

[Precautions for Storagel]

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

(2) EREFRELUTCTIIRRMBNEEL., ERRFRELLTEIFARAMEDRAKRLLY ., TOKREICESLL
BRGENHYET , TESLTERMAETOREFESBVLET . FLEEDOBVERICRELET L. AR
BEVUVAYR TSIV LT A—TEZITET , TEAETERMTETORGFEESELLET,

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

3) RE AL Keeping Method

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

©Copyright 2018 SHARP Al rights reserved




SHARP m—

LD-30101

MODEL  No.
LS012B7DD06

PAGE

10

NRAVERALTTEL,

near LCD module as much as possible.

with the polarizer.

Do not disassemble the module.

EbCREBRTHEVNEEL TS,

FNENDBBEREIHE->TERELTTEL,

about it.

(thD;FEEIEF)
[Other Notice]

(4) BMEORRAELGYET DT, RLTED1—LEFELLENTTSL,

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

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

contained in material or all production processes of this product.

(8) Znfh, BEEBFAMISH T HEEFBRIFEFLTIZEN,

Observe all other precautionary requirements in handling general electronic components.

(1) EHEEREERANTOIERR. KAV LIARFTOTI TEBLET .

Operation outside specified environmental conditions cannot be guaranteed.

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

@) NRILREICIKFEARDSBRYT T ONTNETH ., AEDRBIFENMRISHLTHIELEFT DT,
E5 BAPRNENMRDLETRBBBELGZOELIITLTZS0Y,

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

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

(6) AREGIX. BEMEMISHGTERETCOLEETIEICRULICTODSUEEZOY  BE/NOY,
1-1-1kyyonT4y, O RFR)Z—UFERALTOVERA. T-. SATEYFEE A,

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

(M) ED2—ILOBEEIZOVTIE, A BRKICKYRHEZ T HEENHYFT

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

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

(5) LCD/ARILABHELI-BE ., HDRBZOADFICANLGNTZEN, HREAFRE . KIRFITHW B AL,

If hand, leg or clothes come in

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

contact with liquid crystal, wash off immediately with soap. If mouth or eyes come in contact with liquid crystal,

©Copyright 2018 SHARP Al rights reserved
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LCDEDaA—ILEWETHGEEUTOEITEELTTSILY,
Follow the regulations when LCD module is scrapped.
The government you stay may have some regulationsabout it.

LCD/S#JL . ATABELTREELTESLY,

test: negative) material is used.

(LCDEDA—IILDBEEIEFIH)

[Discarding liquid crystal modules]

ALCDEVA—IILDEFEEMEIEIHYEE A,

LCD/ARILICIE. BIR-BEEMEFEFATEYFEEA.
LCD/ARILIZEFENDHREMFHE . Z<HHE (9100mg) T, /AR IILHEIN TLR
NHETDEITEL T2MHF I E (LD50) =2000mg/ke.
ZEBE M (Aims test) :[ETE (Negative) DM EZBATHEALTEYET,

LCD Panel . Dispose of as glass waste. This LCD module contains no harmful substances.
The liquid crystal panel contains no dangerous or harmful substances.

This liquid crystal panel contains only an extremely small amount of liquid crystal
(approximately 100mg) and therefore it will not leak even if the panel should break.
Its median lethal dose (LD50) is greater than 2,000 mg/kg and a mutagenetic (Aims

©Copyright 2018 SHARP Al rights reserved
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(RIRERDIEFR)

[Precautions for Rear Polarizer]

ERAROKREICEEER LI ILLEEALTEYET,
PEER LDV LITERERIBENRELOT A BYBDICIEITEELIZEL,
Brightness enhancement film is being used for reae polaraizer surface.

This film is easy to delaminate during layers.

DAHBOEE. REF. REICEVTRALRD IS
BRERBEDE>MTIZEHRIREMENHYET

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

DRRARDRE I LZERIBET DRI TRHRDRITEELTTSLY,

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

Figure POL-1

IFERANETEE, OO SLNKRIITLTTEL,

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

a) REITAILLZRHBM T DEEFIREARITRICEVDLDOHFZLDEH THENTTSL,

3
Do not hit something hard or sharp on polarizaer edge when you peel off a protect film,etc.

b) RETAILLDRIBIIMET—TFEMEL, BI-POL-1D A" DA RIZFIBL TTEL,

Peel direction of protection film(Rear side up)

Do not have an impact or put on a high stress on the edge of rear polarizer because it has the potential to become
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c) FIBEEITOIBOMBET—TDORBEAEIL180° [TIHWNAETITO>TTELY,

FIBAE TREI LD ERLEBMRBMARELOIAYET,

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.

Adhesive tape

N

OK

180°

Rear protect film

e

Figure POL-2 Peel angle

I 90°

NG
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1. @ A% Applicable Memory liqguid 64 Color crystal display
CGUaAVEIENS VO RAERAWN-MBEBE D64 HT— AT RBTAATLATT,
ARRIER14-1ITRLTOET,
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. #EE Overview
- WEABEHT—/ARIL
- BEYAX1.208  fREE 240 x 240EHE
* Bbit/ NS ILES ISR DR THIEH
- TBEHROKRTICRGBE2bitZALVTEY ., 64BRIIH AT HE
© NRILAMICT—REEADAE)—ZNE
B/ VOBRMERWER - BE -0V OMED A —ILIEE
- BIEHEBEATFT/ARIL
- RIFEARITHCHER
- FPCIZ&kBE#E
- Reflective active-matrix with slightly transmissive panel of Color.
1.20” screen has 240 x 240 resolusion.
+ Display control by 6bit parallel data signal communication.
1 pixel has RGB each 2bit, the pixel can display 64 colors.
+ Internal memory for data storage within the panel.
+ Thin, light-weight and compact module with monolithic technology.
Super low power consumption TFT panel.
- Front polarizer surface is HC treatment
- With FPC (Applicable connector : Ref to recommended connector on Table 8-1)
3. BHiAY4EHE Mechanical Specification
Table 3-1 ###I4E4%&K Module mechanical specification
Item Specification unit
BEEH4X Screen size 1.19” inch
BE#ERRIT  Active Area #30.24 mm
R g R Dot configuration 240 (H) x 240 (V) Dot
FykEwF Dot pitch 0.126 (H) x 0.126 (V) mm
[CIERE] Pixel Array HRNZAT
Stripe Array
FRE—F Display mode Normally Black
SRR Outline Dimension 33.04 W) x 3394 (H) x 0.785 (D) mm
BE Mass 1.6 (max) g
REEE Surface Hardness 3H LIE (4787) NEEE
at least 3H (initial) Pencil hardness
REWE Surface treatment HC (Hard coart treatment ) -
[Note] FHMGIMEZTZORAEFIRI14-12SH
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4, ANmFRFBRUHBEEE Input terminal names and functions
Table4-1 ifFE£# Pin description
Pin Cofigur
Symbol I/0 . Function w #
No ation
F—hRSAN—ER
1 VDD2 Power — 7 Ed b . .
Power supply for the Vertical Driver
2 — — - Open (No connection)
F—RSAINDRI—NMES
3 GSP Input NoPull 7 _74 —HES )
Start signal for the Gate-Driver
F—RSA DI RYIIER
4 GCK Input NoPull 7 74, IavIES )
Clock for signal for the Gate-Driver
=T AES
5 GEN Input | Nopull | - 7 MBS
Gate enable signal
INAFV/T— RS D NEES
6 | INTB | Tnput | Nopun |/ T7V/7TRESANOMAELES
Initial signal for Binary/Gate-Driver
LCDDRESER
. VB Input _ VCOME& R 4B M Signal / Duty =50% MDA K Note 4-1
(Power) Black signal voltage of LCD (Note 4-2)
Inphase signal to VCOM / Duty=50% Square wave
LCOOBHESERE
I t VCOME ¥ i1 Signal/ Duty =50% 2
g VA npu _ : t:}ﬁLL*EO) ignal/ Duty DHRBE Note 4-1
(Power ) White signal voltage of LCD
Opposite phase signal to VCOM / Duty=50% Square wave
NFVESAN— &EERERATEYER
9 VDD1 Power _ AFIVEZ4 |_I$' Jaﬁ. .
Power supply for the Horizontal driver and the Pixels mem
10 VSS Power — GND
INAFURSAINDRE—MES
11 | BSP Input | Nopull | 17 UF71 s—HE®
Start signal for the Binary-Driver
NAFYRSANDIOVIES
12 | BCK Input | Nopunl | - 17 UFFANDIAVIES
Clock for driving of Binary-Driver
AHERDIFES
13 R [0] Input NoPull ks ] ROFES )
Red signal for odd Pixels
BHEROKES
14 R [1] Input NoPull = ] HMES .
Red signal for even Pixels
THERDRZKIES
15 | Glol Input | NoPull | - o0 "ES
Green signal for odd Pixels
5 E, \0)1 D E =
16 | Gl Input | NoPull ﬁ‘ﬁu% s ,
Green signal for even Pixels
AHERDEFES
17 B [0] Input NoPull ke % RiES )
Blue signal for odd Pixels
BHEROTES
18 B[1] Input NoPull = . mES .
Blue signal for even Pixels
19 — — - Open (No connection)
I t LCDDOEVIHFERE / Duty =50% D]
20 | vcom | Y - ~IFRE / Duty i Note 4-1
(Power ) Common terminal voltage for LCD / Duty=50% Square wave
21 (NC) - - Open (No connection)
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NoPull : FILTYT  TIF I ELLTEHEN
Neither Pulled up nor Pulled down.

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

LTTFELY,

BR. VYT ILELHAEISNENESITEE

: Because of direct connecting to internal common electrode,

Please don’t be static electricity/ripple/etc applied.
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Table4-2 ANEHBL NIV Input Signal Level
Pin Signal HCEIRF MEE T—REH TR
Symbol 1/0 Voltage o
No (type) Boot Initial (Update mode) (Hold mode )
1 VDD2 Power DC Power 5.0V 5.0V 5.0V 5.0V 5.0V
2 p— pa—
3 GSP Input Pulse Signal 0/3.2 ov ov Hi/ Lo ov
4 | GCK | Input CLK 0/3.9 ov ov CLK ov
Pulse Signal
5 | GEN | Input Hse sigha 0/32 ov ov Hi/ Lo ov
/ Hior Lo
6 INTB Input Pulse Signal 0/3.2 ov ov Hi/ Lo ov
. VB Input TR 0/3.2 oV oV 0/3.2 0/3.2
(Power ) Square pulse
Input Vb4
8 VA 0/32 oV oV 0/32 0/32
(Power ) Square pulse
9 VDD1 Power DC Power 3.2V 3.2V 3.2V 3.2V 3.2V
10 VSS Power GND ov ov ov ov ov
11 BSP Input Pulse Signal 0/3.2 ov ov Hi/Lo ov
12 BCK Input CLK 0/3.2 ov ov CLK ov
13 R [0] Input Logic Signal 0/3.2 ov ov Hi/ Lo ov
14 R [1] Input Logic Signal 0/3.2 ov ov Hi/Lo ov
15 G [o] Input Logic Signal 0/3.2 ov ov Hi/ Lo ov
16 G 1] Input Logic Signal 0/3.2 ov ov Hi/ Lo ov
17 B [0] Input Logic Signal 0/3.2 ov ov Hi/ Lo ov
18 B [1] Input Logic Signal 0/3.2 ov ov Hi/ Lo ov
19 — —
Input %i
00 | VvooM npu FHE 0/3.2 oV oV 0/3.2 0/3.2
(Power ) Square pulse
21 (NC) —
X BEERFSEEOtypEDEE
Above each Voltage value is typical.
X B . BIREAR
Boot When just input Power
X #HHME BREAZ. ESASHI
Initial : Between PowerON and Input Signal.
X T—HREH RNT—HNEZTHMAEENR
Data Update mode : Updates data in pixcel memory.
X TARE T—AEHBEL TR
Hold mode Maintains memory internal data and maintain current display
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5. #xEmKEH Absolute Maximum Rating
Table5-1 #&XEwRAKER Absolute Maximum Rating VSS(GND)=0V, Ta=25C
Item Symbol Terminal MIN. MAX. Unit Remark
V_VDD1 VDD1 -0.3 5.5 \%
= \—EEE
FoAN—RREE V_VDD2 VDD2 0.3 5.5 v
Power supply voltage
V_VSS VSS 0 0 \%
. GSP,GCK
High Level VHI GEN.INTB V_VDD1 A%
ANESERE BSP,BCK
Input signal voltage R [0:1]
Low Level VLI G [0:1] 0.3 A%
B [0:1]
JEViIRFEE High Level VH_VCOM — 3.4 \Y% [Note 5-4]
VCOM terminal VCOM
voltage Low Level VL_VCOM -0.3 - \Y
High Level VH_VAB — 3.4 A\ [Note 5-4]
VA/VBEH FEE e - VA o
VA terminal voltage VB
Low Level VL_VAB -0.3 - \Y
= o Note 5-1
REZE Tstg N -30 80 C [Note 5-1]
Strage Temperature [Note 5-2]
EMERE V\RIILRERE) [Note 5-1]
Operation Temperature Topr — -20 70 C [Note 5-2]
(at panel surface) [Note 5-3]

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

[Note 5-1] EXa—ILOWWHEEESICEAL TEREREBZIELKSIZLTTELY,

Do not exceed this temperature in any parts of module.

[Note 5-2] iBEEIF95% CRE40E) FTELTTEW, F-HERICITEELTTELY,
RAEBECREICLUTICL, FEEIELZLTTAL,
BELEEES. EXM) IR RELAEHFREBRLGWMEELHYET,
Humidity 95%RH Max.(Ta = 40°C) Attention should be paid to static electricity Maximum
wet bulb temperature is 39°C or lower. No condensation is allowed.

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

[Note 5-3] ENMEREIEBMEDHERIIT HRETHY . AIVIFRAMGERE - ZOMDORRGEICEALTIE
Ta=+25°CICTHIEZITLVET
Operating temperature is the temperature that guarantees only for the operation.
For contrast, response time, and other display quality determination, use Ta=+25C.

[Note 5-4] VA,VB,VCOM®MHigh-Level EEI&VDD1LUTET B,
The Hight Level of VA/VB/VCOM must be below VDD1 voltage.
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6. BT Electrical characteristics
6-1) TFTi& &/ SRILVEBEIER TFT LCD panel drive
Table6-1 BREJS{H Operating Condition VSS(GND)=0V, Ta=25C
Item Symbol | Terminal MIN. Typ MAX. Unit Remark
VVDD1 VDD1 3.1 3.2 3.3 A
SSAIN—BESE
FIAN—RREE VVDD2 | VDD2 4.85 5.0 5.15 y
Power supply voltage
VVSS VSS 0 0 0 A%
GSP
GCK
High Level VIH GEN VDD1—-0.1 VDD1 VDD1 \Y%
ANESER INTB
Input signal BSP
voltage BCK
Low Level | viL | R0l VSS VSS VSS+0.1 | v
G [0:1]
B [0:1]
v 5—BE
s VCOMC 1.55 1.60 1.65 A
JEVIRFEE |Center voltage Note 6-1
VCOM terminal VCOM Note 6-2
= == .
voltage EE,J:T:*JL_‘Z'I'BE VCOMPP 31 3.9 3.3 v Note 6-3
Voltage swing
toA—EE | VAC _ VEOMC _ v
VA/VBIifiFEE |Center voltage| VBC VA Note 6-1
VA/VB terminal VB Note 6-2
BIERME | vapp -
voltage EE.J:T:?E{II]E VCOMPP v Note 6-3
Voltage swing| VBPP

[Genaral Note ] BEIZVSS(GND=0V) ZEHH#ELLI-ETT,
Above Voltage value is a value based on VSS (GND = 0V)

Note 6-1: VCOMMD U A—EFLRIBEETOERAZHELET,
Match with VCOM center voltage is recommended.

Note 6-2 : VCOM&EVBIZRIAE, VAR MHDES ELZYES,
T A—BERIAIVT DAL FEELENKIRETFELET,
VB 1s in-phase with VCOM. VA is opposite-phase to VCOM.
Please design not to be occured deviation of Center voltage / Signal timing.

Note 6-3 : VA,VB,VCOM®High-Level EE(ZFVDD1LUT &3 3,
The Hight Level of VA/VB/VCOM must be below VDD1 voltage.

©Copyright 2018 SHARP Al rights reserved



PAGE

21

MODEL No.

LS012B7DD06

SPEC No.

LD-30101

P

S

6-2) EBIRL—4 >R Power supply sequence
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[ON Sequence])

T1: VDD13 EIFEFRE(ICIZ & %) XBIHIZIL B LAY DBVWERIFERALAEVTT I,
: VDD1 rise time(depend on IC) 3Please not use extremely slow power source

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

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

T4 : VCOM,VA,VBiL% E AV Y R T4 = 30ps
XA HIEERD S v F RO ML ZEERT 5 1= OFFHE
: VCOM,VA, VB rise time T4 = 30ps

Release time for initialization of the latch for common control.

[Normal Operation]
BEERE) DM

Duration of normal driving.

[Off Sequence]
T5: BIRAEAOMHEL (BEEEFEZREEERAH) LFET T5 : T3 & Rk
: Pixel memory initialization(write all screen black). T5: same T3
T6 : VA,VB,VCOMXIL T [FB$Fd] T6 = 30us
: VCOM,VA,VB fall time T6 = 30ps

T7 : VDD2I 5 FIFER(ICIC & B) XABIHICIL B TAY OBVEREIFEALEVTTEL,
BEICLCT A AFry—PRBEEH L TT LY,
: VDD2 fall time(depend on IC) 3 Please not use extremely slow power source
If necessary use discharge circuit.
T8 : VDD13 5 FIFEE(ICIZ & B) XiBIHISI B TAY DEVERFEALAVTT S,
BEICHLCTA AFr—VRBEEHLTT LY,
: VDD1 fall time(depend on IC) 3 Please not use extremely slow power source

If necessary use discharge circuit.

©Copyright 2018 SHARP Al rights reserved




SHARP

SPEC No.
LD-30101

MODEL No.

LS012B7DD06

PAGE
23

6-3) AAEEDERIFE Input signal characteristics

Table6-3-1 EAK4¥% Recommend Operating Conditions and DC Characteristics

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

Signal Item Symbol Min Typ Max Unit Remark
— 1frame frequency v - - 33 Hz
BCK BCK frequency fBCK — 1.136 1.25 MHz
— vertical period tV 30.3 — 1000 msec
— COM frequency fCOM 0.5 — 30 Hz 1/ tpVCOM

Table 6-3-3 AC 4¥1% 1 Input Signal timing Parameters 1

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

Signal Item Symbol Min Typ Max Unit Remark
Rising time trBSP — — 50 ns
BSP Falling time tfBSP - - 50 ns
Setup time Hight level thsBSP 200 220 - ns BSP to BCK
Setup time Low level tlsBSP 200 220 — ns BSP to BCK
Rising time trBCK - - 50 ns
Falling time thBCK T = 50 ns
BCK BCK period tpBCK 800 880 — ns Duty 50%
CLK width Hight level thwBCK 400 440 — ns Duty 50%
CLK width Low level tlwBCK 400 440 — ns Duty 50%
Rising time trRGB — — 50 ns
R [0l,R[1] . .
Falling time tfRGB - - 50 ns
G [0],R[1] -
Data set-up time tsRGB 200 220 — ns
B [0],R[1]
Data hold time thRGB 200 220 - ns
Rising time trGSP - - 50 ns
Falling time tfIGSP — — 50 ns
GSP
Setup time Hight level thsGSP 10 11 — ps
Setup time Low level tlsGSP 10 11 — Bs
Rising time trGCK — — 50 ns
Falling time tfGCK - - 50 ns
B i GCK width Hight level thwGCK 62.67 68.89 - ps Duty 50%
GCK width Low level tlwGCK 62.67 68.89 — ps Duty 50%
Setup time Hight level thsGCK 0 - - ns
Hold time Hight level thhGCK 4.0 4.4 - ps
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Table 6-3-4 ACHFME 2

Input Signal timing Parameters 2

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

Item Symbol Min Typ Max Unit Remark
Rising time trGEN - - 50 ns
GEN Falling time tfGEN — — 50 ns
Pulse width Hight level thwGEN 9.67 10.64 - us
Setup time (Low level) tlsGEN 0 — — s GEN to BCK
Rising time trINTB — — 50 ns
Falling time tfINTB - - 50 ns
INTB Pulse width Hight level thwINTB 30.3 33.33 — ms
Pulse width Low level tIwINTB 10 11 — us
Setup time (Hight level) thsINTB 10 11 — s INTB to GSP
Hold time (Hight level) thhINTB 62.67 68.94 — Hs INTB to GCK
VCOM VCOM period tpVCOM 33.3 — 2000 ms Duty 50%
VA Rising time trVCOM - - 100 ps
VB Falling time tfVCOM - — 100 us
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6-3-1) ACAASJ 4 EE Signal Timing

90% | ' 90% 90% 1 ' 90%
BSP | | GSP | |
10% | | 10% 10% | | 10%
dha dha dha adha
trBSP tfBSP trGSP tfGSP
R [0:1] 0% | ' 90% 0% | | 90%
G [0:1] | | GEN [ [
B [0:1] 10% | | N 10% 10% | | 10%
e e e
trRGB tfRGB trGEN fGEN
0% | tiwGCK ) thwG CK |
o & | |
% 0 50%
GCK | | 50% 50%
10% I I e 10% I
5 e S e . .
[ [ X% : GCK Duty is 50%
trGCK G CK
tiwBCK tIWBCK
0%
90% 1 i I I
| | I 50% I 50% I 50%
BCK 10% A | | N 10%
e e
rBCK tBCK % :BCK Duty is 50%
HWINTB thwiNTB
——————»|
90%
0% | \ I : :
% 50% 50%
INTB | 0%
10% | | 10%
e e
INTB HINTB
: tpVCOM X
e >
' [
1= 0% N 0% I I
VCOM 10% ; : : i 10% V. o 0%
kel trVCOM les! tVCOM : |
| tpVCOM :
e >
0% 90% ! |
| o% N 0% I |
VB 10% : : : 1% 10% %
k! trVCOM l—! tfVCOM
\ tpVCOM |
I ~
90% I 90% '
| 1/l |
VA : S > | : o
le—! tfVCOM k! trvVCOM
¥ :VCOM/VA/VB Duty is 50%

Figure 6-3-1 AC timing 1
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6-3-2) K¥FE AC A= 4B Horizontal Signal Timing
[
GCK 50%>< \ &/{50%
: T] :
| twhGEN e—
[ | | thhGCK
GEN : 50% m—
| (( I
| ) |
| thsGCK tiSGEN [«
' |
0, 0, I
BSP 50% | 50% |
| ()() |
|
thsBSP [<—¢ . _‘—>| tlf_B_SP . L . A
1 2 s (4o 21y (3223 1 (423
| [
50% 50% %
BCK w0 0%
|
[
R [0:1] tsRGB u—&—»- thRGB
G [0:1]
B [0:1] /< 0:1 >< 2:3 ><50% XSO% }<236 237><233 239%
* : BCK Dutyis 50%

Figure

6-3-2 AC timing 2

6-3-3) FEHE AC B35 R Vertical Signal Timing

((

50% 7‘['
INTB | thsINTB

GSP

GCK

GEN

)
50%
thhINTB |§

—

l—»ItIsGSP

’ __\ I " ’

(220030
I

¥ : GCK Duty is 50%

-’
| |
50% 50% 50%

|
|
|
|
)) |
|
|
|
|

(481 (482)

Figure

6-3-3 AC timing 3
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6-5) ANESLEEERTR. ¥—FS5M42E&E Input Signal and Display, Gate Line Setting
<T—ADEEZERRAME Data position in display[H,V] >

P*: Pixels position Active Dot

L*: Gate line
P1
L1

BM

L120 Display
P1 Side up

P1 / \ P240

P240

P240
L240

Figure 6-5-1 Data position 1

<FERAATHRERRIVT>

ZORR. ERTIVTADT—HEESD LEBICTEYICREBEINET,

<About write data and display area>

Undisplayed area also needs the data transmission of 240 dots to each G

P1
L239 \ / L239
P1 P2 P239
1240 | 1240 [* L240
= a2

EXFABE—ROT = SAVBMICEADLT . T—REELADELLYET,
ERTIVTTHOTH F—,SAUIZXLT240 dot/ DT —RERENNHETT,

L.

In this case, the undisplayed area data is appropriately processed in circuit.

Regardless of the write mode and the number of GL the following data transmission is required.
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Table 6-5-1 RRFEEHADEZRE Number of Pixels in Active area

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

42 182 92 234 142 238 192 194

43 184 93 234 143 236 193 192

44 186 94 236 144 236 194 190

45 188 95 236 145 236 195 190

46 190 96 236 146 236 196 188

47 190 97 236 147 236 197 186

48 192 98 236 148 234 198 184

49 194 99 238 149 234 199 182

50 196 100 238 150 234 200 180
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Screen size: R=1.19 inch
BM (Black Mask )
R Screen Center
-
-l-l"-'-'-
7y
Active Pixel
X1
i X1 r=0.60inch [ 120 pixel ]
: v
e .
X1

Screen Center
Figure 6-5-2 Data position 2
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6-6) Pixel and Data

Pixel No “P”

U
o

/ ActiveArea

240%x240 dot
1Pixel = RGB

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

(645K R)
(64 color display )

1T —

234 \

235

237

238

1Line A DE VI T—REBERLEZDNT
About Pixel data of 1 line and the area ratio of 1 pixel.

pixel-0 pixel'l pixel-2 pixel-3 pixel-238 pixel-239

H .
v
. S
.
S,
S

bit B DA%

Bit-data Relationship between bit data and pixel

1pixel N FRGBEIR T2 /3% 585,
MSB-Pixel-Block occupies 2/3 the area of the each pixels.

MSB

1pixel CDEFRLLE LSB 1pixel ND{RGBEIEZT1. 3% H8H 5,
The area Ratio of pixel LSB-Pixel-Block occupies 1/3 the area of the each pixels.

Figure 6-6-1 Data and Pixel
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Table6-6-1
Pin name Siganal Data
R [0] Red D ZF#iPixel T —%4Signal
Red signal for odd Pixels
R [1] RedD{& #Pixel AT —%4Signal
Red signal for even Pixels
G (o] Green®D 27 #Pixel FHT—%4Signal
Green signal for odd Pixels
N GreenD B #Pixel T —24Signal
Green signal for even Pixels
B [0] Blue D 27 #4Pixel FHT—%Signal
Blue signal for odd Pixels
B[] Blue D {B#1Pixel FHT—%Signal
Blue signal for even Pixels

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

6-7-1) 5—bS A DT—2EH Example : Updates Gate Line 1

1) ZAIBHEROMSBT—4% 1Line 3 EER ., RAILBERDLSBT —2%1Line M EELET
First: Transfer MSB data of 1 line, Second: Transfer LSB data of 1 line

2) COEMEZE 1Line~2405 (U D& ERMIICIRY RS ETEERDT —2EHFEITOICENHEFT,

Repeat 1) from 15t line to 240th line, can update full screen.
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6-8) AHEBDEAZI2S Fr—b Input Signal Timing Chart

1) EEAA4ZIVY  Vertical Stanard timing.

1 Frame

(L

\A

)

(

GCK

77

GEN

Data *

Horizon Control

|
|
|
|
|
|
|
|
|
(6 Signal) Data tLow
|
|
|
|
Pulse :

1Line B T —A2#x:X HARE

Data transfer period of 15t line

240Line B 7 —4% 5% AR
Data transfer period of 240th line

Figure 6-8-1 Vertical timing
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2) JKFEARA224  Horizontal Stanard timing
1LineDT—5T MSBERD AT —42% %15 | 1LineDT—4T LSBED AT —4% %1
Transfer Only MSB data of Single line . | Transfer Only LSBdataof Singleline |

I
|<
|
GCK :X (Hi or Lo)
I 17
|
|
|
GEN | ICe
| ))

| /L
X (Hi or Lo) \,\I

BSP ' | (

| |
|
: 1 2 3 4 121 122 123 | 2 3 4 123 '
ST N Y s U ) B 1 ey I
|
. |
Data 6Signal l l l | I
RIOV[1] (L ' ( :
G[OY[1] pixel | pixel pixel : pixel | pixel |
B[O)/[1] 0:1] 2:3 238:239 | 0:1] 2:3 |
_ 17 I 17 |
|
|
Pixel_0 Pixel_2 pixel-238| pixel-0 pixel-2
Rio] Rio]
Pixel_1 Pixel_3 pixel-239 pixel-1 pixel-3
i1l Ri1)
Pixel_0 Pixel_2 pixel-238 pixel-0 pixel-2
S| ato ato]
Pixel_1 Pixel_3 pixel-239 pixel-1 pixel-3
i1l ot
Pixel_0 Pixel_2 pixel-238 pixel-0 pixel-2
Blo] Blo)
Pixel_1 Pixel_3 pixel-239 pixel-1 pixel-3
Bl11 Bl
~— v — _

EIET SERT —4

Transfered pixel data.

MSBERD #T —5% A S
Transfer Only MSB data

Figure

6-8-2

EIETHERT —4

Transfered pixel data.

LSBERD AT —A% %18
Transfer Only LSB data

Horizontal timing
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6-9) JHEE Power consumption
Table6-9-1 ;HZEEH Power Consumption VDD1=3.2V, VDD2=5.0V, VSS(GND)=0V, Ta=25C
Operating Mode Power consumption Min Typ Max | unit Remark
. R—ILRE—F(T—2EHEL . ZHBEXRT)
BT K1 i
Hold mode(no display data update) - 11 180 UwW

Condition 1
Display pattern : White display

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

Condition 2 (1fram/sec)

Display pattern : White display

- 33 210 uw

T—ABRHE—FQ@OHEFH : EEEFRR)
BIESH3 Data update modewith display update

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

Display pattern : White display

- 500 1200 | uW

HFEMH Common condition

VDD1=3.2V, VDD2=5.0V, VCOMPP=VAPP=VBPP=VDD1, fCOM= 0.5Hz

( Common Note )
CHEFEHETHY ., T—2EFHFEDPeakBBRTIEIHYELAD T, BRICRBZHE-ETTI,
VDD1,VDD2AIZa T Y DEHEHRBLET .

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 VDDZ2.
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7. I Optical specification
Table 7-1 F2FR94FME Optical specification VDD1=3.2V, VDD2=5.0V, VSS(GND)=0V, Ta=25C
Item Symbol Min. Typ. Max. unit Remark
i 021 40 60
RARMT Horizontal
Viewi 1 0 22
1CWING ang’e 40 60 °(degree) [Note 7-1]
range 011 40 60
CR=2 Vertical
012 40 60
avhS AR [Note 7-2]
JATE: CR 20 25 : ote
Contrast ratio [Note 7-3]
RgtE
. . R 5.5 7.0 - % [Note 7-3]
Reflectivity ratio
Bkack — White
Rise TT - 30 50 ms [Note 7-3]
ISERE [Note 7-4]
Response
. White — Bkack
Time
Fall td - 20 30 ms [Note 7-3]
[Note 7-4]
N\ e WX
INR)LVEBEE White 0.261 0.311 0.361
Panel Wy 0.300 0.350 0.400
Chromaticity Rx
RED 0.443 0.493 0.543
Ry 0.255 0.305 0.355
G [Note 7-3]
X
GREEN 0.260 0.310 0.360
Gy 0.386 0.436 0.486
Bx
BLUE 0.107 0.157 0.207
By 0.170 0.220 0.270
NTSC Lt _
NTSC ratio 18
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[Note 7-1] fREFADESE Defintion of Viewing Angle

Normal line
Normal line

6 o'clock direction

6 o'clock direction

Figure 7-1 Defintion of Viewing Angle

[Note 7-2] OV FSRRLEDEZE Defintion of Contrast Ratio
OVMSARNEZEUTOKRIICEERT 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] JtP4FMEDBITERESS Optical characteristics measurement equipment.
aAVRSRRE, RETE, SRILREREDREIERKT-2. IEREDAEIXE7-30BREAEERLT,
EEHDONIINERFLGREBICTAELET .
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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HI%E2F Measurement equipment
(CM-700D)

Normal line

80

sensor

O Light Source
(D65)

Integrating

sphere

LCD panel

Display center

Figure 7-2 Contrast ratio, Reflection ratio,
Panel chromaticity

HBIFE2F Measurement equipment

(DMS-803)

Normal line

Light Source sensor

-30°
LCD panel

i

Display center

Figure 7-3 Response time

[Note 7-4] SERE(REFENZEIL) Respons time (Change in reflection ratio)
BRUBKRELLGLHIETEANL. TOROZABHE NOBBELIZTERLET,

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

white or black

Black Whlt e

—>| |
7

10%

Optical receiver output

(Incremental )

90%

100% — [e—

Ir Time

I
f

Td

Figure 7-4 Respons time
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8. ImFEIY =T Pin Assignment

8-1) InFE|YH T Pin Assignment
M TEDFEMIERI14-1ISRLET .

The outline dimensions are shown in Figure 14-1

Table 8-1 Pin Assignment

No. Symbol
1 VDD2
9 _
3 GSP
4 GCK
5 GEN
6 INTB
7 VB
8 VA
— 9 VDD1
10 VsS
11 BSP
¢ K 12 BCK
13 R [0]
14 R [1]
\ 15 G [0]
16 G 1]
222, % B0
18 B [1]
Display surface 19 -
20 VCOM
21 NC

Rear surface 2 -

Figure 8-1 Pin Assignment
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8-2) FPC #TYBHIT4E FPC Bend Specification

Table 8-2-1 #2942 Recommended Connector

Product manufacturer | Series Part number Contact

MOLEX 503566 503566-2100 Bottom side

FPCZITYRIT BRI, S THRET HEMERHQTRELERULTHIFTTEL,
FPCIIAHTRICHEALAVESEELEILE T, Ff=. FPCE/NARILDEESEIZIEIRAN RZEEZ VS ELBLET,
When bending FPC, bend where specified in Condition (1) and the bend R should be more than R specified
in Condition (2). FPC is not to contact glass edge, and there should be no stress to connective area

between panel and FPC.

¥ (1) FPCHEERIFHEE: HASATYYHD 08 mm-11.0 mm
&% (2) H/NMBHIFR: AR R0.45 mm
Condition (1) FPC bend recommended area: 0.8 mm — 11.0 mm from glass edge.
Condition (2) Minimum bend R: Inner diameter R0.45

RQ,A5£\ | !

Figure 8-2 FPC Bend Specification

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

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

[Note 8-3] FPCZHf>TLCDED a—/LZESB TR IFf=Y, FPCITEBEBLZNZEMA Y LR TIZELY,
Do not hang LCD module by FPC or apply force to FPC.

9. ERanfL Display Qualities
BRTAATVAEDA—ILRRGBALICEATAREEL, HARBEREZ(IZE DL,

Please refer to the Incoming Inspection Standard.
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10. 5} 3+ B  External Capacitors

VDD2 (5.0V)
VDD1 (3.2V)
C1 C2 7
Logic Signal
/ 1.19 Inch
64 Color LCD
VCOM
VA
VB
VSS(GND)
1

Figure 10-1 External capacitor recommendation capacity value

<HZEILTUYAB=EE Recommended capacity value>

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

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

X EREAIREVEHRIZDOVTIEHER T,

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

1M-1D14>92 oy R Displayed by printing. (Ink-jet print)

E11-1IZERIGIEZRLET,

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

Dispaly contents

Display

side up

Line1 —{ YMDDP
Line2 — | 01234A Pinting Aree N L] |
SN E— q— ~
2 2
CE 3 ) C
> %
@
Figure. 11-1 Lot number printing position
Table 11-1 EIFARFFM Marking line definition
Line | Marking Description
Single-digit year (Last digit of the year) (0,1,- - 8,9)
M g A1#7(1,2,—9XY,2)
Single-digit Months (1,2,--,9,X,Y,Z)
DD &3& B 2#7(01,—,31)
Digit of the day (01,--,31)
P METHEI—K
Code of manufacture
9 | 01234A 01234 | 17 JLNo(5#T)
Consecutive number (Traceabillity number)
A WETa—F
Product revision

©Copyright 2018 SHARP Al rights reserved




SHARP SPEC No. MODEL No. PAGE

LD-30101 LS012B7DDO06 42
12. @R AE Packaging form
12-1) h—bF o BREEH Carton storage condition
1) Hh—roBEH LT : 8 (max)
Piling number of cartons.
2) 1A—bUURIE R : 600 pcs
Pakage quantity in one carton
3) h—rrH4X : 578mm x 382mm x 255mm
Carton size (Typ.)
4) BEE=S . 7.0 kg (One carton filled with  (600) modules)
Total mass

5) Hh—rREIRE Carton store environment

“;BE Temperature
0~40°C

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

-FFES Atmosphere
B, 7ILDEEFHMRUVEBRMEZE BRIEIFEENANEHINGNE
No harmful gas, such as acid or alkali, which causes severe corrosion on electronic parts
and wiring, are to be detected.

BA#® Opening the package
HERICKIFEBOTFTES 2 —LOHIEEHLETSEMT.
50%RHLEL EIZFRIRE ., 88 E7 —REDF DX REEL CTHRIEBETIL,
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.

‘E5fB Y Direct sunlight
KEHICEDBILEHST=OIZ. BETORENAN—ENTTRERBEWET,

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

KR Atmospheric condition
[BREDARPCERMEDIDE—BICRET HRILTEEL LI,

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

#E8EMHIE Prevention of dew
BELHCT-O. BEERIZENT RKIROREVRD EICA—F U EZELTTELY,
INLYMNERR D DBEGBRK[ZITI-80 . ELEREL TS,
BEERERESKL, BENoHLTRETIV, BEICFHBIBEOREZHELET,
ABEREERIZEFIELTTIL,
Do not place directly on the floor, and please store the product carton either on a wooden
pallet or a stand to avoid dew condensation. In order to obtain moderate ventilation in the
pallet’s bottom surfaces, arrange correctly in the fixed direction. Please place the product
cartons away from the storage wall. Be careful of the inside of a warehouse to ventilate well
and please consider installation of a ventilator. Manage to rapid temperature change under
natural environment.
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-#xE) Vibration

BICIREIL TOBIEATICIZRE LG TS,

Please refrain from keeping the product in the place which always has vibration.
{R7FHIME Storage Period

EREHTT. &K 3 WARE

Within above mentioned conditions, maximum storage period should be 3 months

12-2) HERMER Packaging form figure
WarEER12-11RLET,
EDa—ILAEERITRNGEVDREET L TLET
The packing condition is shown in Figure. 12-1
The packaging is designed such that the module does not break during transit.

i SI=ARFe
Electronic Components
R ..
T I
WTOATE) | |masswer @

Figure. 12-1 Packaging Form
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13. €IS ERSEH Reliability Test Conditions
13-1) {E%EMEERIER Reliability Test Items
Table13-1 ReliabilityTest Items
No. Test Item Condition Remark

=mfRF (GEEE)

1 | High temperature storage test Ta=80C 240h
(Non operating test)
KRR (GEENE)

9 | Low temperature storage test Ta=-30C 240h
(Non operating test)
= 8 =3
I'-Elji/mhﬁé(lei erature and high Tp=40"C/95%RH 240h

3 gh emp . & (#%FE 2 1L No condensation )
humidity operating test
=im e

Tp=70C 240h
4 High temperature operating test P
N=|

5 el . Tp=-20C 240h
Low temperature operating test
BEE GEEIE)

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

=5 o

BEME D) +200V., 200pF(0Q)

7 | Electro static discharge test i e

. LifiF: 1E  each terminai’ 1 time
(Non operating test)
[Note] Ta= [FBEEE Ambient temperature
Tp = /3RJL;EE Panel surface temperature
EaliE-%: 4

OBREBFRE:

RERBICEVT, RTAREFHDOLEEFRA LXFEELGLIEENENE

Result Evaluation Criteria

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

which may affect practical display function.

mE=15~35°C, B E=45~75%. &A% /=86~ 106kPa

normal operation state:Temperature:15~35°C, Humidity:45~75%,

Atmospheric pressure:86~ 106kpa
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