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(FEHREBOSRYFZNWRUARGOBERICH-2TODEE)
INOTICE]

HERHEOHEFEE Precautions))

AERBIIBHOEEEICHIIDODIABTLEENTVETOT, BYEWIIE+RICTEFEIALER I, RiT4k
EORBTZHAICEBTEIELEVWES. FBRLVBLLETET . F-. F=FITHLTEREHREZZEETHRLE
L&D, BRRLEBLEITET .

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.

AEFRZBITBESNATWSERIE, BHRSKZF-RKIRALZIGAHZRBTH-HDLOTHY . KiEHE
ICEO>TIEAMBHE. TOMERDOERICKHT ARMEZEEZEHEDIFFEZTITOLDTEDHYFEL A

F BHRAZEALLEIECKY . FE=BEIEXMBEFICHNIDOLIBENREELIZS S BERADEE.
SEICEEMNMDDOALDLUNIDEFFELTIEI—UVETDOEFZALNFEEA,

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.

AR EICREH SN AFA N MDEAFRAEPEALOZIFESFTRFEZRRLTERASNALFICSER T H8FIC
ELTHEHAEI—UZTORAEZALEEA,

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.

BHIIT AL LI EEEREZ OO AHKE. FH1E. 8. #Bl. TOMROARFICOVVTRMGELTER
AN HYET . ARMOFERAAICIERFTOEEELZE A CTHEWNIZEFFTIOEBNELET,

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.

BT BEYGERICI D TELEZBFICOVWTIE—YUOEFEFZEVFEE A,
AEMBETRDEVGE— R EFHESE ERASNS=DITERZETESNTLET,

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:

IN—Y)F LA EA—~B3— Personal computers

B REs Office automation

B Lt Telecommunication equipment
s Test and measurement equipment

E R AR Industrial control

- AVHEZS Audio visual and multimedia equipment
FKEAEIERE M Consumer electronics

N s T a1 T a1 =" & Wi L] i &
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ARBEUTOIOIGHBITERTHIHE I, BULGEAB LUV RDGRAZRIEL ., FHEME-TEHEEEF
ICTHERT HIIIERNELET,

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

for equipment such as:

EERAE PR ERE (RITH., €8, BRELGLE)

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

S 5H Traffic signals

1 A E AN D AR E0 5 B i Gas leakage sensor breakers
T o—LExB Alarm equipment
BT LE Various safety devices etc.

ARBIILUTOEIIEEBOTEIMEENE TN DBELESNIAE~DFEHAZEKLTRYEZFBEADT, AR
oD AFEICIIERICESIELNT TS,

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

BERUTFEHHEER IS Military and space applications
JRF N IR 25 Nuclear power control equipment
At EFICOh DS EEERE Medical equipment for life support
MZEFEHER Aerospace equipment

PR {S A Trunk line communication equipment

ARGITOSTFALG RN HYELZL . BRIICHFARTEEOFTTIERIAZE T IOSBLELET,

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

ct

ARBEHANHERT OIARUNTIEHASNAEG S, FRICEMARTEOFTIERIATET LOBMML

BLET,

Contact a SHARP representative, in advance, when intending to use SHARP ' s devices for any “specific”
applications other than those recommended by SHARP.

AEHFREBIIRBAEL-BSEX AADITERICKIYRBRTLIEDELET .
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.

AV BHRIEMEOEREHYEE A

The ozone—depleting substances are not used.

A B FITRoHS EU/2015/863[ZRDNTHEYET , RoOHSIRIBOM HPIER/N\STVOERNGEREIHYEL 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.

N s T a1 T a1 =" & Wi L] i &
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(RYFLVEFEFEIR)

[Precautions for handling]

(1) EDV2—ILOBRYRWMITESRYEZRDDGVMRIBIZTIT>TTFS,

Treat LCD module in dustless surroundings.

(2) FPCZE ANOARIZIIRIRT AT, T EDA—ILICANT AEBIRCESZOFFICLTMSTo>TTF LY,
Be sure to turn off the power supply when remove the plugged FPC.

(3) FPCOREBLEFIZIZED 2a—ILAID ERIERERAFPCIZE LV ADMH SN FAITFELTTELY,
RIBPEMAREGLSAREMADHYET.
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.

(4) NPFIIEREDRARIEEZOEZHLVD T BOEDPRHRFGEEDTELTZYLGNEDBYFENIE+7EELT
a0y

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

(5) LCO/NRILIZASAMNEENTLS O BTOHETENTLEIBENHYVET,
BITHIRWLIIEEFELTTSEL,
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) FEZH<T=8 . LCONARILD IV E R ITILFE LTS, ELEINTLESTH,. FFTIEMNGLT TS,
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.

(7) KBFNRFFHEMBETEHIEERLIVIDRAICEVETOT, I CICIKREMRDOINNEIFLONANHMFTIHEMST
Ty,

Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft

cloth immediately.

8) AHMIICGSZEATRYZFET . BUITHER AN RZEMNELET .

This module contains CGS. Please use appropriate anti—static protection methods for all contact with the LCD

panel and its electrical circuits.

(9) KIBFPENRIEDES Sz KM S THRITEWLIDISEHER TS,

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

(10) LCOARIRL =156 . R@MNBNLHAIREMEAHYET . BaHA RO TAPLEICEMLI-GS . HEDZITEDPHNIC

IKTHELGRL TS0,
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.

N s T a1 T a1 =" & Wi L] i &
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1) RFAERLOIZUET., BEAELEENT-AAMETT7THOZEON2TO—THRERIELTTELY,

INRIILEENBENZISEIL, BREMRHAINEIERSNANAFTHERS>TT LY,
FENNEZRAEEEXIPAAVTOELT L= EZF>TREZHEGEHEM-OTTELY,

F1-. LCONRILIGFEITIAHMZFERLTWET . CORAICHEHBRNAINVET EHREORAELGYET
DT, RYEWIZIE+2FE LT ZE0L, £, BEEETHRNAGLTIZEL,

i F R DB ETITIRE, BREMRHOINNIEZo NN TAFEO>TTFELY,

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) RAERAND L —ILPRHEBFFIOBYMFIELS RRFESOEBRNAHYET .

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

(RETBFDFEEIR)
[Precautions for Set-design]

(1) MEDREEGYET DT, RLTEDA—ILZDBRLEWNTTSLY.

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

(2) N\RIVEICHRENT=2T — b TANF ARV RTBELSMNIEBEESN TS EIBER) 2RV EICSHT EER
ICENMELZEWRIBETENBHYFET DT, LCOEDVA—NZRT AR, T —hroM N\ EATHRGANBETT,
FLCDNARILAIFEIZKBE A F DR VNN BH SN LENARILFIEDLIEIZOAEHAY  RTRMBUNMETTLHLEH
HYFET , LCONRIIAIEZE AT 5K IXET [THECEZS0Y,

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.

) ASAEIIKRELULDGAMNMHSLELMRLCD/ ARV ZF T+ EELTTSLY,
FrERVRDERFTICEVWT. RUNFOACL A MO S WLEEEL TTFSELY,
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) FPCONHImEICIIAVF ) =ENBHAHZENHYFET DT, FE M EERLGENIO2TEFE TS,

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

5) EVA—ILRAICEF—EOENNIMINDERTLI, RRABRGEDRAEGYET D TE A —I/ILEEE
E BT AEIEEEICIILGELTTSELY,
[t 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) N\RIILEAEICRERFZ DTGB HEZR LS EABTOE NI IEFELTTSL,
In case of attaching a cover glass or touch panel to the front surface, use appropriate measures to avoid degrading

optical performance.

N s T a1 T a1 =" & Wi L] i &
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(1) AEHREZBIZRESATO SN BRRKERIE, BT FHoTLIEZEW, ChEBATHERALEG S, SimD6tE - RiX
PHEDSIEOENADHYFET . ABERECANEEED. ERFMD/N\TVUFFLEFTRO L BXEXERZ
BAIENKDITERETLTTF S0,

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) HRBERGHHARNICTEALTTSLY,
COBHZEZT=150 ., BXIRAXEBATH > TOLIMEEXERLESNEE 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) EVA—ILANEBRIEAZOADESOENM, VIEFIZOWTIE. REEEOEBR-ESEBED—T XIS
ﬁ?‘CTEL‘-&
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on—off input

signal after power on of LCD module.

(10) tYbrDFERAEHIZEDLE T . EDA— /LB EFOERRBRERLEBEEZRIT TS,

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

(11) EDZa—ILOBRYFENR VA AAIRLTERIEEFLZEEXEAAPTORBREELLIC, CNoDHRAE
RETLHHAE., BH. EA5F . BHEFOMHOERIERYCERDRREICHELIBAHYEIT DT, COLIL
IRIR T TIXEALGZWLTTSULY,

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) EVa—/IFZEICEHLEELTRESER— PR >THEYFET DT, RESTAR—FZRINLTITHERLIZELY,
F-—ERIAL-RESTAR—FIBREYFHTLGULNTLIZELY,
RESZAR—FZ2BURYM T TRERIRFI AL BABRRANZEEFL. REFARZELLSFRERENADHYFET,
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, BHBHIARLRIZKY R RICEENHAIBFHNAHYET . U INYIBLEGEDARL AN
MHLECMRICER EIZRELTTIY,
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.

N s T a1 T a1 =" & Wi L] i &
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(14) XFZREUETRURTABRZHIE, BOAEMHRIZERINLITARFEIE- ) aUEFHIOLCD/ARILA
DERHIED-O . BR/NANRILVOEE-HEF7OCATHIVONAMHEOERMEEFHEZEL TS,
To prevent reduction in optical quality and abnormal display, avoid exposure and contamination of the LCD panel
from epoxy resin {(mine system curing agent) that comes out from the material and the packaging material used
for the set side, the silicon adhesive (dealcoholization system and oxime system), and the tray blowing agents

(azo—compound), etc. Please confirm LCD panel compatibility with materials employed in your manufacturing and

ShippINg processes.

(15) EDaA—IVICHBAAERERIENELGZNEDIC, BRAEZEZEL-BMECE - 252 HEROLET,

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

(16) ZXE M, PhK-HEBIHETEBYFEER A,

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

(17) AEGICITERBIREZFEALTVWETOT, /ARIILOBREWLEICE F55FERQOVELDIZITFED L, T
DARBEZHEE T LY,
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.

® {E3FE/Operators
EEEBNFICDOITAEKRR. BY. FRENEBEYM (/O RYIFL2 . JLEFDHREY DIFEES. AR
ICHERNFTETOAENAHYEITOT,. FEINEM(BEIGUEMNMI M ZFHALTTSELY,

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

® 3Z3M 5%{®/Equipment and containers
FEEOREHOEE. HEEZzF OFM. . BEFHIAETEDHHE, A7 . BZER. FHIT. Iy XS,
SHH) IBBRLRETHBIABYESOT, BELAEMHELLOED: 100MQ EFT>TFEL,

Process eguipment 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
RITAEPSEH EEILREL-BERZTRRITLHILTRZLERIZHELET . KM REYD (&2 FH.
JLF)DFZE. LICOAZARPCEBOFEINRECTICFEITIENLAHYFETOTHEI R
(B ERAVIER - 100M Q) #1ToTTFELY,
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 1s 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.

N s T a1 T a1 =" & Wi L] i &
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® EE/Humidity
EEEXBOEEZ. HE[SEEYAROZEIENICEAFELTRYFEHLICKEFLEADLYZFLET,
i DMK BICEAEVAR RO ER[NEMIENZIERALFEZRET LA, BEZINLLLIZED
BRICLTT S FICSIR— 3R TIECADFLANAETHAIIEF(E. BEZ0NLULIZHESL, BEDORE
JO7—%ZERAT 0N

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 90% and use electricity removal blower.

- i/ Transportation
B REIXTDTAE(BEECREH ICKYERBORBAFO—IIWNFOREMHENTELIZY., F-AKSFE
IR EL - ERF LY EFEFZRECI BN AHYEFTOTHREMHAFITLRERNREITOT
Taly,
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.

(BERDETEREIR)

[Precautions for operating LCD module}

(1) R0z OZERIEBEZEALTZEN LCONAR L DAR I I RICHEESZDEFRHANRELET,
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) BEEHEHEBRICTERLTTELY,
CHFEHFHZFTEA-SE. BN BRAEBATHDTEHEIIRESNFEEA.

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) LCONNRILIEHREDOREN THESELEVLWT TS, BEDREELGYET .

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

(4) KEREBLEHRODACAAZIVTIZHDO T ITERASNSERTARDRAELELYET,
Do not use the LCD panel under outside of specified driving timing chart. Otherwise LCD panel may not have

proper picture quality.

5) FRLEEERRIE.2ZHELUR(BER. B2 EL. TNLULEDGSIE) Ly aEZ AN TRENERLLGELVERIC
B L TSI=20ly,
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) LCOEVA—ILAFESINANI-BES . RTAATINRETEY . ZRICEENEHFET . TOBEET—3D
BEZIAAZTITHOTTFEL,
[f 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.

N s T a1 T a1 =" & Wi L] i &



SHARP SPEC No. MODEL No.

LCP-3719009 LS012B7DDO06A

PAGE

(7) BRERTPRASHDLIRTOR. AEPEICEYRBLANLIMENMNIEDLIBEHAHYFETH, TNIEHETLAR M

TOLHYEE 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

source of light).

(8) AEHEREBITHESNTVSMEHRAERIE, T FHoTLESW, ChZEBATHERALZISE . SO BHE - BRI
PREDZILOEBNALHYET  HHEECANESED. EXRBAD/N\FZVYFFLFTED L, I EKERE

BATFNKDITERETLT TS0,

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) EVA—IABREARZRODANESODM, VIERIZOWTIE, KEHEOEBR-EEEXED—7 U XIZHST

Talv.

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

after power on of LCD module.

(10) SEEiz FTORFEERSNSEGSIX. BEARNLEICGYET,

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

high—humidity

N s T a1 T a1 =" & Wi L] i &
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(REFFOIEER)

|Precautions for Storagel

(1) BERFAFRIE, EFAXCLRBOVEMRTICTHNELZOWT TS, BWMERFIZERELTTELY,
After opening the package, do not leave the LCD panel in direct sun or under strong ultraviolet ray.

Store in the dark place.

(2) ERARFRELLTTERaMANEEL. ERARFRELULTIEIFAREORAELLGY ., TOREICELEL
BABGENHBYET, TEAZITERTATORFZEBLINLET . FEEOSLEFFICIRELET &£, IRILER
BEUOUWHYRIAIW LI A—DFRTET  TEAEITERATORFEZEBLIWLET,

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) REAE Keeping Method

a. BSTEXICIEXHTELTTEUY, b. FLAIZHABH THERATIZRE TS,
a. Don't keeping under the direct sunlight. b. Keeping in the tray under the dark place.

P =T (I e s T a Tl a1 TS a1 a1 & Wi L] i &
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(hDFTEEIR)
[Other Noticel

(1) EHRERELEAN TOTEAL, REWLMRETOTITHRBLET .

Operation outside specified environmental conditions cannot be guaranteed.

(2) BIR(VDD-VSS)DAVE—FRETFTIFTERAT S5, LCDED A—ILDIEEAGELIC
INAOAZH B ALTTFSELY,
As power supply (VDD-GND. VDDA-GND) impedance is lowered during use, bus controller should be inserted

near LCD module as much as possible.

(3) NRIIFEIZIZRARDEVSTTFoNTNET A, RSO BRRIEZENMRICKHLTHIELEFT DT,
ESTAXPRVNVENRDLETREFBBMELGEWNEDICLTIZE,
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.

(4) BIEDRAEGYET DT, RLTEDA—ILERRBLEWT TS,
Disassembling the LCD module will cause permanent damage to the module.

Do not disassemble the module.

(5) LCONRILAEIBLIESES . POBRBZODPICANGNTLZSL, B@ENFE. KIRFIZFHAULHE L,
EbLICAETELVEELTLIZELY,
If LCD panel is broken, do not ingest the liquid crystal from the broken panel. If hand, leg or clothes come in

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

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

(6) AR BIX. EHHEIN SR ATRETOLEETIEICRLNCTODSEEZOY  BE/ O,
1-1-1k)200IT2> MGERFT)Z—UERALTOWERA. F-. SATEYEE 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.

(7) EDVA—ILORRFICOVWTIE MG HBRICIYRHZRTOZENHYET,
ENENDOBEBHRHICH-OTERELTTILY,

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

(8) T, BMEEFEMmISH T OEERIAILETL TS0,

Observe all other precautionary requirements in handling general electronic components.

N s T a1 T a1 =" & Wi L] i &
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(LCOEDa—IILDORFEIEEIR)
[Discarding liquid crystal modules]

LCOEDV A—IILEBETHAEEITLUTORISEELTTELY,

Follow the regulations when LCD module is scrapped.

The government you stay may have some regulationsabout it.

LCD/\A)L

LCD Panel

- e Tl BT =10

i A S P & Wi L] i &

HZ2ABELTIEEZL TSN,
AKLCDEDA—ILDEFEEEFEMEEIHYFER A,

LCO/ARIVIZIK, Bl BFEVHIESENTEYEEA.

LCD/ARILIZEENS BRI, T<MWE ($9100mg) T, ARILMWAETINTHR
N TLKAHHFRITE], TE2HLFHAEIE = (LD50) =2000mg/kg.

ZEA™ (Aims test) : [E1% (Negative) DM EZ ZATHERALTRYET,

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.
[ts median lethal dose (LD50) is greater than 2,000 mg/kg and a mutagenetic (Aims

test: negative) material is used.
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(BRARDIEEIR)

|[Precautions for Rear Polarizer]

BRAMOEREICITEER LEI/IILLEZFERALTEYET,
R LDV LAIXBREFBENREELLT VA, RYBRWIZIXITEE LS,

Brightness enhancement film 1s being used for reae polaraizer surface.

This film 15 easy to delaminate during layers.

DARBOBEE., &RF. ELXICBEVWTRARDIGIANEE ., 52OV AN EHMN LKL TTELY,
EREIRIBEDE>MTFTIZESRREENHYET,

Do not have an impact or put on a high stress on the edge of rear polarizer because 1t has the potential to become

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

VBRI DFRE DA IVLZRE T AFIEITERORITSEELTTE,

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

a) RET1ILLZREET D5 FITIRARINIBITIRN LD PRHRFGELDZH TENT TS,

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

b) RETAILORIEIIFE T —TFEFEL, I-POL-1D"A"DARIZHIEEL TTFELY,

Please peel off a protect film with adohesive tape.
At that time, peel direction 1s “A" 1n Figure POL-1.

N s T a1 T a1 =" & Wi L] i &

Figure POL-1

Peel direction of protection film(Rear side up)
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c) REEZITOIEDMET—TDORIBEAREIX180° [THEWLWHETIT>TTSLY.

XEEAEI TR ITHADEIRLEMRABESARELLIBYET,
Please peel off the peel angle by about 180°.

Do not peel off the peel angle by about 90° because the angle 1s easy to delaminate during layers.

Adhesive tape Rear protect film

\

I 9()°
180°
——

Figure POL-2 Peel angle

N s T a1 T a1 =" & Wi L] i &

i
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N s T a1 T a1 =" & Wi L] i &
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1. EAHSEE Applicable Memory liquid 64 Color crystal display
CGUAVEBEMSI VD ARZRAN-MEBR D4BNT— AT ) RETAATUATY .,
NHEZRIEE14-11ZRLTUOVET .
This TFT 64-Color LCD module 1s a reflective active-matrix with shghtly transmissive
memory liquid crystal display module with CG silicone thin film transistor.
Module outhine 1s indicated 1n Figure 14-1
2. BIE Overview
» B BRI AT —/ IV
- BEEYAX1198 BRRE 240 x 240 F
+ bbit/ \TLIAEF I K DR R
- 1BIFRDERTICRGBE2bitZ ALNTHY ., 64 KT A HE
- INRIILABIZT —FERERAD AT —ZNE
- BV ENERW SR -BE - QN IMIEDV A ILHIE
- BIEEEEANTFT/ARIL
+ RIFAMRIIHCIEH
+ FPCIZ &bt
+ Reflective active-matrix with shightly transmissive panel of Color.
1.19" screen has 240 x 240 resolusion.
+ Diasplay control by 6bit parallel data signal communieation.
1 pixel has RGB each 2bit, the pixel can display 64 colors.
+ Internal memory for data storage within the panel.
+ Thin, hght-weight and compact module with monolithic technology.
Super low power consumption TFT panel.
Front polarizer surface 1s HC treatment
- With FPC (Applicable connector : Ref to recommended econnector on Table 8-1)
3. BHAY{EHR Mechanical Specification
Table 3-1 #MAYMIHRE Module mechanieal specification
_ Item _ Specification unit
E@EYAX Screensize = 1.19" inch
EHRTIUT  Active Area $30.24 | mm
R 8RR Dot configuration 240 (H) x 240 (V) Dot
FyhE T Dot pitch 0.126 (H) x 0.126 (V) [ mm
| B F=AS] Pixel Array fERARZAT
Stripe Array
xREt—F Display mode Normally Black
AR IR Outline Dimension 33.04 (W) x 3394 (H) x 0.890 (D) mm
(=i Mass 1.6 (max) :
< [ AL Surface treatment HC (Hard coart treatment ) -

N s T a1 T a1 =" & Wi L] i &

[Note] FFHIZESMZTEPAEIH14-1ZS5

Detail dimension and tolerance are shown 1n Figure.14-1
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4. ANImFAMBRUBEEE Input terminal names and functions
Table4-1 UmF&sE#l Pin description
Pin _ Cofigur
_ Symbol [/O | IFunction W &
No ation
T—hrSA 1\ —&]
1 VDD2 Power — & _ |
| Power supply for the Vertical Driver
2 . — — Open (No connection)
3 GSP Input NoPull | #—FFrS4/\DRAE—MES Start signal for the Gate-Driver
T—hES4 D709 91E
4 GCK Input NoPull | % |
| Clock for signal for the Gate-Driver N\
5 GEN Input NoPull | 5—kR—TILIEE Gate enable signal
INATN)/T—RRSA\DONPIEES
6 INTB Input NoPull o , N _
| Initial signal for Binary/Gate-Driver
LCDDREFTEE
VCOMER] I 4H M Signal / Duty =50% D AWK Note 4-1
7 VB Input - |
Black signal voltage of LCD (Note 4-2)
Inphase signal to VCOM / Duty=50% Square wave
LCDDB{ESEL
VCOM&E 51 48 D Signal/ Duty =50% DA 2K
] VA Input - MNP Jignal/ Duty Note 4-1
White signal voltage of LCD
Opposite phase signal to VCOM / Duty=50% Square wave
INATNETA41V— &EBIFEAT)ER
9 | VDD1 | Power = 7 R Rm! |
| Power supply for the Horizontal driver and the Pixels mem
10 VSS Power — GND
INAFTVESAINDAEZ—MME
11 BSP Input NoPull _ , Ll _
Start signal for the Binary-Driver
4 | bl <2 :
INATI)ESA D709y 14E
12 | BCK e | Nopull |21 el
Clock for driving of Binary-Driver
o~ Y s
13 R [0] L Input NoPull | BHEZDOFRES Red signal for odd Pixels
14 R [1] Input NoPull | BHEZROKRES Red signal for even Pixels
15 G (0] [nput NoPull | HHEZEDOKES Green signal for odd Pixels
16 G [1] Input NoPull | BHEFRD#HIES Green signal for even Pixels
17 B 0] Input NoPull | FHEZEDOFTES Blue signal for odd Pixels
18 B [1] J Input NoPull | BHEFEDOFTES Blue signal for even Pixels
19 . — — Open (No connection)
LCODIEIHFEIE / Duty =50% DAHK
20 | VCOM | Input - ~ATR / g Note 4-1
| Common terminal voltage for LCD / Duty=50% Square wave
21 (NC) — — Open (No connection)
NoPull : TILT7VT . TIEF 2 ELLTHAL

Neither Pulled up nor Pulled down.

Note 4-1 . REND X R F|HEBICEEILEN>THEYEITOT. BHER. VYT IILELHNAISNGENEISITEE
LTTFELY, VBIZVCOMERILIES TY . VAIZVCOMVBD RER{E5 T,

- Because of direct connecting to internal common electrode,

- e Tl BT =10

Please don't be static electricity/ripple/ete applied.
VB 1s the same signal as VCOM,and VA 1s the inverse signal of VCOM and VB

i A S P & Wi L] i &
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Tabled-2 ANESL AL Input Signal Level
Pin Signal C Bl B {8 T—REE T—3EF
Svmbol 17O Voltage
No (type) Boot Initial (Update mode) ( Hold mode )
1 VDD2 Power DC Power 5.0V 5.0V 5.0V 5.0V 5.0V
S
3 GsP Input Pulse Signal 0/39 )Y Y Hi/ Lo Y
1 | GCK | Input CLK 0/39 oV OV CLK OV
Pulse Signal L
5 | GEN | Input Wiee Blghia 0/3.2 oV OV Hi/ Lo Y
/ Hior Lo
6 INTB Input Pulse Signal /39 Y Y Hi/ Lo Y
- VR Input AR K 0/3.2 OV OV 0/3.2 0/3.2
Square pulse | ) ]
] VA Input el 0/3.2 )\ OV 0/3.2 0/3.2
| | Square pulse | | | LN T o~ |
9 VDDI1 Power DC Power 3.2V | 3.2V 3.2V 3.2V 3.2V
| | | )
10 VSs Power GND OV ' Y - AY oV Y
11 BSP Input Pulse Signal 039 Y Y Hi/ Lo )Y
12 BCK Input CLK 0/39 Y Y CLK Y
13 R 0] Input Logic Signal | 0/39 Y Y Hi/ Lo Y
14 R [1] Input Logic Signal 0/39 | 0)\Y 0\Y Hi/ Lo 0\Y
15 G (0] Input Logic Signal 0/39 ov Y Hi/ Lo Y
16 G [1] Input Logic Signal | 0/39 - )Y Y Hi/ Lo )Y
17 B (0] Logic Signal | 0/3.9 Y Y Hi/ Lo )Y
18 | BI1] Logie Signal 0/3.2 | )Y OV Hi / Lo Y
19 -
ﬁﬂ"’riﬁ QR ¢ ¢ ¢
920 VCOM Input 7 0/3.2 OV OV 0/3.2 0/3.2
Square pulse
21 (NC) —
X BEEFEIEE OtyplEDGEHK
Above each Voltage value 1s typical.
i 1 )] - BRIEAFR
Boot . When just input Power
X #ERE - BIRERAR.ES AN
Initial . Between PowerON and Input Signal.
X T—RER . RIRT—ADNEZHRZIZER
Data Update mode : Updates data in pixcel memory.
X T—RRE . TARAEHEL TR

Hold mode - Maintains memory internal data and maintain current display

N s T a1 T a1 =" & Wi L] i &
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5. #XIEHAKTER Absolute Maximum Rating
Table5-1 #¥mxKEH Absolute Maximum Rating VSS(GND)=OV, Ta=25C
Item Symbol ‘ Terminal MIN. MAX. Unat Remark
V_VDD1 VDD1 -0.3 5.0 V
A I\—H;
RO/ —RARE V_VDD2 VDD2 0.3 5.5 Y
Power supply voltage
V_VSS VSS 0 0 V
High Level VHI GSE,GOR V_VDDI1 V
e GEN,INTB -
ANEFTEX BSP.BCK
Input signal voltage R [0:1] ‘
Low Level VLI G [0:1] 0.3 V
Blo:l) | | {4 |
JEViIRFEE High Level | VH_VCOM — 3.4 [Note 5-4]
VCOM terminal VCOM l—I V
voltage Low Level VL VCOM "
VA terminal voltage Low Level
FFEnE Note 5-1]
Strage Temperature Note 5-2]
P{ERE (\R)LERERE) Note 5-1]
Operation Temperature Note 5-2]
(at panel surface) Note 5-3]

|Genaral Note | BEIXVSS(GND=0V)ZE#ELL_LI-{ETT,
Above Voltage value is a value based on VSS (GND = 0V)

(Note 5-1] ELa—ILOWLWNERE A IZBEL TEAEREFEBALLNESICLTTELY,

Do not exceed this temperature 1n any parts of module.

[(Note 5-2] BEEE95% CREAE) FTELTTEL, FLHERICIIEFELTTELY,
RABEREEICLUTICL, BRI ELELTTEL,
L =HE . B[N )— I8 RELERIRZBELGEVWGEENHYFET,
Humidity 95%RH Max.(Ta = 407C) Attention should be paid to static electricity Maximum

wet bulb temperature 1s 39C or lower. No condensation 1s allowed.

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

(Note 5-3] BMEREIIBEDAZRILTHARETHY. AVFSAMBERE - TOMORRMEIZCEALTIX
Ta=+25CIZTHIEZ1TLVET,

Operating temperature 1s 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®High-Level BIEIZVDD1LITET B,
The Hight Level of VA/VB/VCOM must be below VDD1 voltage.

N s T a1 T a1 =" & Wi L] i &
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6. BRI Electrical characteristics
6-1) TFT; & B/ \RJLEEEEE TFT LCD panel drive
Table6-1 BEEIZEH Operating Condition VSSIGND)=0V, Ta=25C
Item Symbol | Terminal MIN. Tvyp MAX.
VVDDI1
FoAN—EIREE
R VVDD2
Power supply voltage
VVSS
GSP
GCK
High Level VIH GEN | VDD1=01 [ VDDL | VDD1 | V
ANESTEX INTB
Input signal BSP
voltage BCK |
Low Level vi, | BRIl ygs 1 yss VSS+0.1 | v
G [0:1]
l% [0:1] _ N _ 1
3 —EE |
1EUBFETE Center voltage VCOMC 1.55 1.60 1.65 V Note 61
VCOM terminal VCOM Note 6-2
voltage RIERR | yeomrpp 3.1 3.2 3.3 v Note 6-3
Voltage swing |
. o A—EBE VAC B — - .
VA/VBinF&E Center voltage VBC VA J J Note 6-1
VA/VB terminal | VR Note 6-2
voltage ’EEEIFE p VAPP VCOMPP vV Note 6-3
Voltage swing | VBPP '

[Genaral Note | BEIZVSS(GND=0V) #HRELL1-{ETT,
Above Voltage value 1s a value based on VSS (GND = 0V)

Note 6-1 : VCOM®D I 3—E X EFRIBETDEAZHEEZLFET .
Match with VCOM center voltage 1s recommended.

Note 6-2 : VCOM&VBIERIME., VARERZBDESELEYVET .
U A—BENPRAZIVTDALIEELLGEWNLIZETELNET .,
VBIZVCOMERILIEE TY . VAIZVCOMVBD REZEBS T
VB 1s in-phase with VCOM. VA 1s opposite-phase to VCOM.

Please design not to be occured deviation of Center voltage / Signal timing.
VB 1s the same signal as VCOM,and VA 1s the inverse signal of VCOM and VB

Note 6-3 : VA, VB,VCOM®High-Level B[ £ (XVDD1LI T ET S,
The Hight Level of VA/VB/VCOM must be below VDD1 voltage.

P =T (I e s T a Tl a1 TS a1 a1 & Wi L] i &
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[ON Sequence)
T1: VDD13Z E(FEFREI(ICIZ L D) XMBIgIZZ 5 LMY OBWNERIZFEALEZWLWTT LY,
- VDD1 rise time(depend on IC) ¥ Please not use extremely slow power source
T2 : VDD2iL LIFEFEI( ICIZ &K D) XKBigIZiiH ENAYDEBWNERIIFEALGZWNWTT S0,
- VDD2 rise time(depend on IC) ¥ Please not use extremely slow power source

T3 :BFEAT)VAOCHNHELE (BEELAEZEEEZAA) LET T3 = 17 L—LA

. Pixel memory initialization{write all screen black). T3 =2 1 frame
T4 : VCOM,VA,VBiL %t EHV Y Bl T4 = 30ps
IR EHERD S v FRBOWMAIE Z /BRI 5 - D DEFR
- VCOM.,VA,VB rise time T4 = 30ps
Release time for initialization of the latch for common control.
[Normal Operation]
1 B T D 2 ]
Duration of normal driving.
[Off Sequence)
T5: BFRAEVAONHEL (BEEEERESEAHA) LET T5 : T3 & R4k
- Pixel memory initialization(write all screen black). TH: same T3
T6 : VA,VB,VCOMAIL FITEFfd] T6 = 30us
. VCOM,VA,VB fall time T6 = 30us

T7 : VDD2I 6 FIFERM(ICIZ &K %) XMWIRICIEETAYDEBVNERIIFEALLGEVWTT L,
WMEICIELT A AFvy—VRIBZEHRLTT LY,
- VDD2 fall time(depend on IC) Y¢Please not use extremely slow power source
If necessary use discharge circuat.
T8 : VDD1iZ 6 FIFHFEI( ICICZ & D) XBIKICIZETAYDEBVNERIIFEALLGWVWTT I,
MEIZIELT A AFr—VEBZEMLTT I,
- VDD1 fall time(depend on IC) $Please not use extremely slow power source

If necessary use discharge circuat.

N s T a1 T a1 =" & Wi L] i &
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6-3) ANESODEXRSFE Input signal characteristics

Table6-3-1 EAX% M Recommend Operating Conditions and DC Characteristics

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

[tem Symbol I Min Tvyp Max Unat I Remark
1frame frequency fV — 30 343 | Hz
vertical period _ tV 30.3 | 33.34 — | msec -

Table 6-3-2 AC %51 1 Input Signal timing Parameters 1

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

Signal Item

Falling time

Symbol

Min

Tvp

L

Max Unit Remark

Setup time Hight level

Rising time

Falling time

BCK period

Rising time rBSP
50
B P - —

s
ns BSP to BCK

_ns | BSPWBCK

BCK

BCK frequency
CLK width Hight level

thwBCK

-

Duty 50%
1.25 MHz

CLK width Low level

Falling time

—_—

tlwBCK

Data set-up time

Data hold time thRGB

200 220
Rising time trGSP - -
- Falling time tfGSP — -
Setup time Hight level thsGSP 10 11
Setup time Low level tlsGSP 10 11
Rising time trGCK - —
Falling time tf{GCK — -
GCK width Hight level 68.89 — Duty 50%
aeR GCK width Low level 68.89 - Duty 50%
Setup time Hight level thsGCK 0 - — s
Hold time Hight level thhGCK 4.0 4.4 — us

N s T a1 T a1 =" & Wi L] i &
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Input Signal timing Parameters 2

VDD1=3.2V, VDD2=5.0V, VSS5=0V, Ta=25C

Pulse width Low level

tiwINTB

‘ Item Symbol ‘ Min Typ Max ‘ Unit ‘ Remark
Rising time trGEN — — 510 ns
o | Fallingtime | weEN | - | - | 50 |[wms |
Pulse width Hight level thwGEN 9.67 10.64 | — s
Setup time (Low level) tlsGEN () — —
 Risingtme | wINTB | — | — | 50 [ ms | -
Falling time tfINTB ns
- Pulse width Hight level thwINTB 33.33 ms

Setup time (Hight level)

COM frequency

thsINTB

fCOM

10 11 y s
10 11 ra S INTB to GSP

Hold time (Hight leved | thbINTB | 62.6% 1 )65.92 | %

Duty 50%

Note 6-3-1

Rising time

Falling time

trCOM
HCOM _

(Duty cycle)

6-3-1) ACAASJ%1ER Signal Timing

(tdyCOM)

Note 6-3-1 : When the VCOM.VA and VB frequency are slower than 30Hz,the flicker might be seen.
Please evaluate sufficienth when determing the VCOM.VA and VB frequency.

N s T a1 T a1 =" & Wi L] i &

90% ! ' 90% 0% | ' 90%
BSP | | GSP |
10% | | 10% 10% | 10%
e s el
trBSP {IBSP trGSP tfGSP
R [0:1) 90% | — 1 0% 90% | | 90%
G [0:1] | | GEN |
B [0:1] 10“{"-: I I 10“{"-: 1(]'}.-";: I 1(]'}.-";:
) > > >
trRGB tfRGB trGEN tfG EN
anx iwGCK thwG CK |
90 % | - I I
GCK I I 0% 5 % 50%
10% | | 10% |
- > €
e e % : GCK Duty is 50%
Figure 6-3-1 AC timing 1
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thBCK tiWwB CK
90%
I 50{'3"& 50{'.-"&
BCK 10% 10%
trBCK ﬁBCK % BCK Duty 1s 50%
«——WINTB . thwiNTB
0% |
INTB 0% o v
[]'::"I:I []{l-"'l:"
trINTEl thNTEi
fCOM .
- - - — >
0% K 0
VeOM 1% /| A
|| )
el trCOM les)  fCOM :
, fCOM
-——————————————»
- 90% X 90
VB - | : : | 10% 10% 10%
|
k= trCOM le— tfCOM
. fCOM '
I :
0 I <
N 90% 7 0%
VA : | 10% - | : 10%
le—! t{COM le—l trCOM
>¢ : VB i1s the same signal asa VCOM, and VA 1s the inverse signal of VCOM and VB
X% fCOM (VCOM/VA/VB): Dutyis 50%

Figure 6-3-2 AC timing 2

N s T a1 T a1 =" & Wi L] i &
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6-3-2) EHE AC AMZ 7B Vertical Signal Timing

0% 50%
INTB | thsINTB thhINTB |
- E . >
| |
| |
50 % 50 % |
GSP |
ri |

GCK

GEN Low (GEN : Inactive)

Low (GEN : Inactive )

Data

Horizon Cotrol

Pulse Inactive Inactive

Active

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

Horizon Cotrol Pulse : BCK.,BSP

Figure 6-3-2 AC timing 2

(I e s T a Tl a1 TS a1 a1 & Wi &  §J a
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6-3-3) JKFE AC ZA/Z T4 Horizontal Signal Timing

: . twhGEN
| | | thhGCK
|
GEN : o N
| g |
| |
| thsGCK tSGEN e
N T |
|
50% 50%
BSP | , |
| | ‘,———-‘—
|
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Figure 6-3-3 AC timing 3
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6-4) ANESLEEER Input Signal and the transfer method of data.
=41 DT—3EFh Example : Updates Gate Line 1

) BEAICEBZEDOMSBT —2%Z 1Line ZER. BILEBFEDLSBT—F%Z1Linen Z{ELET
First: Transfer MSB data of 1 line, Second: Transfer LSB data of 1 line

2) COEMEZ1Line~240514 0w BRI RY RTSETELE RO T —AEHFZITHOHCENHEET .,

Repeat 1) from 15t line to 240t line, can update full screen.

6-5) ANEBDAAZTFv—bF Input Signal Timing Chart

1) EEARAZY Vertical Stanard timing.
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ILine B () — 8% KM (internal logic ) 240Line B O F —4 4z MR (Internal logic )
Data transfer period of 1t line Data transfer period of 240th line
ILineB DT —2 A H R 240Line B DT —% A H AT

Data mput period of 1*" line Data mput period of 260th line

Data : R[0],R[1],G[0],G[1],B[0],B[1]
Horizontal Control Pulse : BCK,BSP

Figure 6-5-1 Vertical Diagram
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6-5-1) KFEARAZ2%  Horizontal Stanard timing
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Figure 6-5-2 Horizontal Diagram
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(TF—AMDE@mESRAE Data position in display[H, V] >

P1
.1

P240

P1 f Display "- [:E;[}

L2

Side up \

ActiveArea :

L120 240 % 240 dot P20 §
Pl 1 piX&I = RGB P240)
L121] L121 )
RGB#& 2[E % TO i P&k A

Area gradation of rach RGB have 2 ddot

(64K )

Pl - » A3 P240)
S ( 64 color display ) i
P 4 pase | P2d0

i " | L240 | L240

L.240

pixel-1l pxel2 pixel3 pixel4

6-6) ANEBSELEEREBER. T—F 714 FE Input Signal and Display, Gate Line Setting

P*: Pixels position

L*: Gate line

Pin Signal Data

Red® & #Pixel 7T —42Signal
Red signal for odd Pixels

Red®{B#Pixel T —2Signal

Red s1ignal for even Pixels

GreenMDHF I Pixel T —4Signal

(Green signal for odd Pixels

Green®D B Pixel T —4Signal

al for even Pixels

Blue® & & Pixel T —%Signal

wnal for odd Pixels

BlueD @& Pixel T —4Signal

Blue signal for even Pixels

pixcl-239 pixel-240

1plmlfﬂj@ﬁtt$ Bit-data
The area Ratio of pixel

Note :
BL., CHIAM A—TRTERED/\RILODBEZDBEEIIEGTVET .,

These pretures are conceptual diagram, go these are different
from real pixel structure in the panel.

<BEAHT—RERRIVT >

<About write data and display area>

P =T (I e s T a Tl a1 TS a1 a1 & Wi L] i &

bit & 183 D 1%
Relationship between bit data and pixel

1pixel NDBRGBEIE T2/ 3%48H 5,
MSB-Pixel-Block occumes 2/3 the area
of the each pixels.

Ipixel NN FERGBEIZET1. 32485,
LSB-Pixel-Block occupies 1/3 the area
of the each pixels.

Figure 6-6-1 Data position 1

BEAAE—FRRT— oA UBMICEDLT . TR ENRBEELGYET,
ERRIVT7THLOTH. T—FFA4IZxLT240 dot DT —REENDLETT,
TR ERTRIVTZADT—REEZER (ZEIBICTEUICNEINET,

Regardless of the write mode and the number of GL the following data transmission 1s required.
Undisplayed area also needs the data transmission of 240 dots to each GL.
In this case, the undisplayed area data 1s appropriately processed 1n circuit.



\
\
: '
\
ﬁx '
b
N,
UL i
*"i..'l._
""l .1.
.

Active Pixel

-

A —

SPEC No. MODEL No.
LCP-3719009 LS012B7DDO06A

PAGE
31

Screen size - R=1.19 inch

BM (Black Mask )

Screen Center
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Table 6-6-1 F PRI A DB F 1 Number of Pixels in Active area 1

[.inc Left Dummy Active Right Dummy LLinc Left Dummy Active Right Dummy
number pi}mlb Pixels Pixels number pixe Is Pixels Pixels

o

4 54 20 ZDU 20
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T e o e i
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Left Dummy Active Right Dummy

Pixels Pixels

Line

number

pixels

101 1 238

102 1 238 1

103 1 338 1

105 1 238 1

107 0 240 0

109 0 240 0

11 0 240 0

113 0 240 0

115

116 240

118 240
240
-_
—
-

340

30

3

J
__
137 | 1 | 238 | 1

38 238

L

-
H

-
el L

238
238
238
238
236
236
23

14.} 6
.36
-
234

__
234

3

O

O

N s T a1 T a1 =" & Wi L] i &

Table 6-6-2 FRMBIEADEFEE 2 Number of Pixels in Active area 2

[ine Left Dummy Active Right Dummy
number pixels Pixels
151 3 234 3 |
152 1 232 4
153 232 4 |
154 1 232 4
155 230 5 |
156 5 230 5
158 5 298 6
159 228 | 6
160 5 298 6
161 226 7]
162 7 296 7
163 7]
164 8 8
165 | 08 ] 224 [ 8
166 [ 8 | 224 | 8
222 9
9
220 10
220 10
__ 11
13 12
175 13
1?; 14
--- :
15
ST T T
16
17
--- T
18
186 | 19 | 202 | 19
__ 20
20
21
22
22
23

--

198 | 28 | 184
__
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Table 6-6-3 F <RI A DE FEL3 Number of Pixels in Active area 3

Line Left Dummy Active Right Dummy
number pixels Pixels Pixels

201
203 32 176 32

205 34 172 34

207 36 168 36

209 Ste 164 38

211 41 158 41

212
214 44 152 44

216

218

220 136

f:.ﬂ f:.ﬂ
] l:}l

I:_,-'l
1
S |

221 5 132 04
222 DO 130 DO

223 ___
225

297 64 112 “
229

231 73

232

'Z.ﬂ 'Z.ﬂ
L'_}I UI

~]
ch

233

234
235 7

84
236 | 87 | 66 | 87 |
238 95 50 95

240 109 22 109

N s T a1 T a1 =" & Wi L] i &
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6-7) ;HE®E N Power consumption
Table6-7-1 ;HE®EN Power Consumption VDD1=3.2V, VDD2=5.0V, VSS(GND)=0V, Ta=25C
Operating Mode Power consumption Min Typ Max | unit Remark
s | TEEFFSEHRL 2EEER)
e Hold mode(no display data update) - 11 180 [Note 6-7-1]

Condition 1
e Display pattern : White display

T—3EHE—F(IHzEF. EEAER)
Al E 152 Data update modewith display update 1Hz
Condition 2 (1fram/sec)

Display pattern : White display

- 33 210 [Note 6-7-2]

T—3BEHE—FQBOHzEF - 2 A FET)
iﬂlli%‘[fFS Data update modewith display update \ =00 1200 | uw Note 6-7-3
Condition 3 (30)Hz (30fram/sec) - | |
Display pattern : White display |

HiEEH Common condition
VDD1=3.2V, VDD2=5.0V, VCOMH=VDD1,VCOML=0V(GND), f{COM= (30Hz)
R6-T-1DHAEBHRICIER6-7-20VCOM VA VBInF+ DS54 D (Fifi[EEE Capasitance~NDFr— | TAAFr—VER) X
SHEEA.
The contents of VCOM, VA, and VB terminals(Equivalent circuit Charge to capacitor,Discharge current)

in Table 6-7-2 are not included 1n the current consumption in Table 6-7-1.

[Note 6-7-1], [Note 6-7-2] [Note 6-7-3]

Power consumption expenditure of module

(Ivddl (1) x3.2V )+ (Ivdd2 (&) x 5.0V)

( Common Note )
CHDEIXEHETHY. T—2EHHEFOPeakBRTIEIHYFELAD T, BRICRBEH-BTTILY,
VDD1,VDD2RIZaVT oY OB #HEHERLET,

This 1s value 1n average, not the falue of peak power at the time of data-update operation.

Some marging for power supply 1s recommended.
We recommend capacitor for VDD1 and VDD2.

N s T a1 T a1 =" & Wi L] i &
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COM terminal Capacitance

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

Signal
VCOM

VB
VA

Symbol Min Tvp Max Unat Remark

Cvcom - . 33 43 | nkF | CLc
Cvb — 36 47 nk CrLc+ Cp
Cva — _ 36 47 _ nk _ CrLc+ Cp

External

- e Tl BT =10

DISPLAY * White

LCD internal

DISPLAY * Black

I_

VCOM

VB O

-
-
i_

External : LCD internal

Figure 6-7-1 COM terminal Equivalent circuit

i A S P & Wi L] i &
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7. RS Optical specification

Table 7-1  FtFR4FM (B BT451E) Optical specification(Reflective mode)

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

[tem I Svmbol | Min. Typ. Max. I unit I Remark
0 21 (40) (60) (—)
RATFIE Horizontal
lewing angle (40) (60) (—) °(degree) [Note 7-1]
range | 011 (40) (60) (—)
CR=9 Vertical 1 i i ‘(
AR AREE 4 |Note 7-2]
Contrast ratio [Note 7-3]
Egﬂ-}: . Y |Note 7-3]
Reflectivity ratio
Black — White
Rise ms [Note 7-3]
e R |Note 7-4]
Response
, White — Black
Time
Fall td (—) (20) (40) ms [Note 7-3]
|Note 7-4]
ISFILERE * Wx | (0.271) (0.321) | (0.371) ~
White
Panel _ Wy (0.297) | (0.347) | (0.397)
chromatiaty | LB ] ©0480) | 05300 | (0.580)
Ry (0.260) (0.310) | (0.360) [Note 7-3]
Gx 0.269) | (0.319) | (0.369) _ K Reference value
GREEN  [resssccccccccsscactoncreccaicccaicscsncee
D 8 Gy | (0.367) (0.417) | (0.467)
Bx ‘ i 91
poe B | 0125) | 0.175) | (0.225)
By (0.173) (0.223) | (0.273)
NTSC Lt B (
NTSC ratio —) (18) (=)

X NRIIVERER, REHETEHYEEA, (BFE)

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

Table 7-2 Yt R4 (B B51E) Optical specification(Transmissive mode)

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

[tem Svmbol Min. Typ. Max. | unit I Remark
125 38 3 T (—) (0.95) (—) %
Transmissivity ratio

N s T a1 T a1 =" & Wi L] i &
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(Note 7-1] fREFADTEE Defintion of Viewing Angle

Normal line

| A 012
I

A, |

- —

6 o'clock direction

Normal hine

6 o'clock direction

Figure 7-1 Defintion of Viewing Angle

[Note 7-2] A S ARLEDEZE Defintion of Contrast Ratio
AURSAREZELUTDRIIZEET S,

The contrast ratio 1s defined as the following.

Reflection intensity 1n black display

-3 1s for response time measurement.

N s T a1 T a1 =" & Wi L] i &

Retlection intensity in white display

[Note 7-3] FLFIFEDBIERET Optical characteristics measurement equipment.
ARZARE RETE NA\RILEEAEEDRIFEIXRHT7-2, [CEEEDBFEIXE7-3ORIE A EZZRALNT.,
BEHOWNIINERFEREICTRELET .,

Figure 7-2 1s for contrast ratio, reflectivity ratio, and panel chromaticity measurement, and

Both are to be conducted 1n a dark or room equipment to a dark room.
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AlFEZF Measurement equipment H|FE#F Measurement equipment
(CM-700D) (DMS-803 )
Normal line
8° Normal line
Sensor
\ Light Source Sensor
[.] Light Source
(D65)
, Integrating
sphere
-30°
LCD panel
LCD panel

Display center

Figure 7-2 Contrast ratio, Reflection ratio,

Panel chromaticity

white or black

BlElLl{ Whlt{_’!‘

Y

Display center

Figure 7-3 Response time

(Note 7-4] ILZ RE(RITEDZEIE) Respons time (Change in reflection ratio)
ARUVBRELLGAESTZANL. TOEOZIXFHHOBRIEILICTEERELET .

It's difined by the time change of optical receiver output when signal 1s input to display

—p| |

10%

Optical receiver output

(Incremental ) \ 4

100%

_ Time

BO 7
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Figure 7-4 Respons time
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8. dwF&IYET Pin Assignment

8-1) ImF&|Y 2T Pin Assignment
XN TiEDFMIEIRE14-112R]RULET,

The outline dimensions are shown 1in Figure 14-1

Table 8-1 Pin Assignment

No. Symbol
1 vDD2
9 A
3 GSP
4 | GCK
5 GEN
6 INTB
7 VB
8 VA
9 VDD1
10 VSS
11 BSP
12 BCK
13 R (0]
14 R (1]
15 | G (0]
16 | G [1]
17 B 0]
18 | B[1]

Display surface 19 -

20 VCOM

21 NC

e
-
.-!-.

T

Rear surface M -

e
-"--l-----

Figure 8-1 Pin Assignment
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8-2) FPC #HTYHITH1E FPC Bend Specification

Table 8-2-1 ORI Recommended Connector

Product manufacturer | Series Part number Contact

MOLEX H03566 503566-2100 Bottom side

FPCZITVHITARRIE. £HN)THRETLAEMEFFHQOTHRELEZRLLETHIFTTELY,

FPCIZASRICHEMULZLMERBELBLET , £ FPCENRILDEESTICIZIAN AE S X AVVEBRELVEBLET,
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.

X (1) FPCHERAITHRIE: ASATVIML 08 mm - 11.0 mm
Z#(2) mN8BFR: ANE 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

YL 2 m—— -

Figure 8-2 FPC Bend Specification

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

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

[Note 8-3] FPCZFF->TLCDEV A —ILZ b TITi=Y, FPCIZEIEZ HZMZ Y LGEWLTLZE0Y,
Do not hang LCD module by FPC or apply force to FPC.

9. Franfi Display Qualities

BERTAARTVAEDA—ILRTGBAUICEHATAIREL, HEREREEICE DL,

Please refer to the Incoming Inspection Standard.

P =T (I e s T a Tl a1 TS a1 a1 & Wi L] i &
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10. 54 57 B8 External Capacitors

VDD2 (5.0V)

VDD1 (3.2V) \

1.19 1inch

1 (9 Logic Signal ‘...‘
— !
—_— VCOM 64 COlOI‘ LCD
VB
GND
(VSS)

Figure 10-1 External capacitor recommendation capacity value

<RI TUOYBEEE Recommended capacity value >

Cl: VDD1-VSS ‘rank B 1.0pF Ceramic capacitor

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

X LREERIBERVEMICONTIEHERBITY .

CHEADREAER AT LEESHZFHETALV - ETERETL TS,
AUT Y EEEETRELIYVLRELGLDZEAT HFILTTEE)
*¢Above circuit and parts are only recommendation.
For actual use, please evaluate their conformity with vour system and design.

(Capacitor value can be larger than value indicated above.)

N s T a1 T a1 =" & Wi L] i &
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1. EDRIAZAE Marking

11-1)14222 xR Displayed by printing. (Ink-jet print)
E11-1CEREIEZRLET .

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

Dispaly contents
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Line1 — i YMDDP
Line2 — | 01234A Qigking Ares
I -~ . Y N é"_é“"
S O
> 9
LXK Ks
90292993
Figure. 11-1 Lot number printing position
Table 11-1  EIFAEEFM# Marking line definition
Line | Marking Description
| SN ——— —
| Single-digit year (Last digit of the year) (0,1,- - 8,9)

M C BLER1HT(1,2-—9.XY.2)
Single-digit Months (1,2,--.9,X,Y.Z)

DD 15 B 2H7(01,—-,31)
Digit of the day (01,--,31)

P s THI—F

| Code of manufacture
o | 01934A 01234 | /") 7 JUNo(5HT)

Consecutive number (Traceabillity number)

A HETa—F
Product revision

N s T a1 T a1 =" & Wi L] i &
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12. 82 HE Packaging form
12-1) h—rRES&HE Carton storage condition
1) Hh—br A LITERE . 8 (max)
Piling number of cartons.
2) 1 Hh—hFULFR{E L - 600 pcs
Pakage quantity in one carton
3) h—boHY4A4X - 578mm x 382mm x 255mm
Carton size (Typ.)
4) |EtE= - 7.0 kg (One carton filled with (600) modules)
Total mass
5 H—hrAREIRIE Carton store environment

~mfE Temperature

0~40°C

B Humidity

60%RHLLTF

ERESEETICEVWTLIEEDLZLE

60%RH or lower (at 40C)

There should be no condensation at low temperature and high humadity.

SR Atmosphere

B, 7IH)FEFHRLRUVERMZELJBRSELAIFEFNANRESNGINE

No harmful gas, such as acid or alkali, which causes severe corrosion on electronic parts

and wiring, are to be detected.

F# Opening the package

HERICELMBEBOTFTE D 2a—ILDKIBEHILT BT,

S0%RHLLEICHRIZ R, BB 7 —AFOHN I RETEL THE TSI,

In order to prevent electrostatic damage to TF'T modules, room humidity should be made
over H0%RH and take effective measure such as use of earth when opening the package.

BS5TB ¥ Direct sunlight

KNG AEICEDSIEZHSCT=OIC BETORENNIN—BNTTRERWLET .

Please keep the product 1n a dark room or cover the product to protect from direct sunhght.

RKAEH Atmospheric condition

BEMOHAPERMEOLDE—RBITRETHABIITEELZELY,

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

F5 5% fH1E Prevention of dew

faeka h<T=8 . BEERKICENT KRERPRAFZUFD LITHh—FZEWNTTSEL,

N YMES D OB EGBRRAZT I8, ELGRELTIZELY,

BEERNIRRRAL. EMoELTRE TSV, BEICEBRIBOFREZTHERELET,
ARMEEEIICEEELTTEL,

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 1n 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.

N s T a1 T a1 =" & Wi L] i &
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¥&E) Vibration
BICIERBLTWWAEMRIZIZERE LIEWLTLIZE0Y,

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

RFHEIE Storage Period
LEREEHTT.6 hAREE

Within above mentioned conditions, storage period 1s about 6 months

12-2) HEBKER Packaging form figure
WA EZRI2-11TRLET .
T a— )UANEERFF TR A VOERERETLTLVET .
The packing condition 1s shown 1in Figure. 12-1
The packaging 1s designed such that the module does not break during transit.

T SHARTS,

electronic Components

| l‘iﬂ&l :

_LEIND- r1T:|EDI1. M X

— Quant ity wr) HCS

I A-T-89

Ve=THRATNTY., |( )«

.-"r.‘- H-\... -
~ e 0
- “‘“-._:‘\-.!__
p- ._‘:\
e
.'F.F"-' ‘_..-"'.'-F‘ . --‘"\-_\_
P iy
- -~ ;
- o .:31/_
__,-"'H _._,.r"" .-“"’
=™ .F-'-d.'
.—-'"’H ,..-f""-’
e
-~
__..--""'
f'ﬂ;.'
-
.-f"rf- ’
-~ g
%f/ -
-
Py
P
I~ -~
'\._‘. \I-H‘h-._ F"—-.
- -_;-'
'x‘:h"._‘-.-[::_- lI'-ll'-dl'__.-""'
o -~
e -~
W o
b W W, "
-, = . " o
'-..\'-...-'J_.,-’
B o

Figure. 12-1 Packaging Form
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13. (R ER S Reliability Test Conditions
13-1) {E#EMERBRIAE Reliability Test Items
Table13-1 RehabihityTest Items
No. Test Item Condition Remark
= m R 1F (GEENE)
1 | High temperature storage test Ta=80C 240h
| (Non operating test)
KR R7F GEENE)
9 | Low temperature storage test Ta=-30C 240h
| (Non operating test) A N\ )
i Tp=40C/95%RH 240h

q | High temperature and high
humidity operating test

(fa5&2 22 1F No condensation )

¢ | Thermal Shock test
(Non operating test)

Eﬁgyj{lﬁ - N ‘
A | | Tp=70C 240h
| High temperature operating test A
N=
i ERENE | Tp=-20°C 2 0
| Low temperature operating test
A% GETE)

Ta=-30C (1h)~+80 C
1h /5 cyele

_ —_— _ =

 BHEWE GEIE)

7 | Electro static discharge test

+200V, 200pF  (0Q)

(Non operating tgst)

Him+: 1A each terminai: 1 time

[Note] Ta= FBHmE Ambient temperature
Tp = /N\:)L:mE Panel surface temperature
HifL

Result Evaluation Criteria

which may affect practical display function.

EERECENT, ARRREEROLEEEA L XB LT LA E S

COBREFFIRIG: BE=15~35C. /B/E=45~75%. [F1 357 /E=86~ 106kPa

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

Atmospheric pressure:86~ 106kpa

N s T a1 T a1 =" & Wi L] i &

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