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RECORDS OF REVISION

Model No. : L.S021B7DD02

SPEC No. DATE hh\;bw SUMMARY NOTE
v

Specification's First edition

Note 6-3-1"" was modified for typographical error
29 Rename ""Note 6-3-1"" to ""Note 6-3-2""
LCP-2619052A | 2019/12/2 A 53 Added : Explanation of ""Note 6-3-1"" 1s
described.
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(FEHEREOSRYHRWREUVARSOEHERICH->TOIE)
INOTICE]

HERHEOHEFEE Precautions))

a)

d)

e)

AEHREBEBRHOEFMEECHIDLIABTLEENTLETO T, VIEWIIE+2ICTEFEIACERIZ, Rit4k
EOARBFTZHAICEBRTRELGWVWID. FBVVBLETET . Fz. F=FICH L TR IEREZEBMTHRLE
L&D BRRVLEBRLLETFET,

This publication 1s the proprietary of SHARP and 1s copyrighted, with all rights reserved.

Under the copyright laws, no part of this publication may be reproduced or transmitted 1n any form or by any
means, electronic or mechanical for any purpose, 1n whole or 1n part, without the express written permission of

SHARP. Express written permission 1s also required before any use of this publication may be made by a third party.

AEHREBICHBESATWAGAEBIE, B AZE KRR EHEZRBATLH-ODLDTHY . K{EHE
[CEOTIEMBHE. TOMEFRDOERICKH T ARAEZ[EEFEIEDIFFEZITOLDTEDBYFEE A

Fl . BHEMRZERALIECEICKY . F=BEIXFFBEFICHMADLSBBENREL-EES . BHEMADHEE.
EICEEMDOALDOLUNIDZFELTE—UVTOEFZAVFER A,

The application circuit examples 1n 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 EICREB SN AR MDOEAFRGEPEALOZFESFRFZRBRLTERASNSEFICSER T HEFIC
ELTHHAI—UZTORAEZRAVEEA,

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 1n this publication.

BUHET AL LLIEEEREZONLO AHKE. F1E. FH. B TOMRORABICONVTENGELTER
TAGENHYET . AR GAOERAANIICE R OEHRE R AICTHRBWIZZFEFTIOEMNEBLET.,

SHARP reserves the right to make changes in the specifications, characteristics, data, materials, structures and
other contents described herein at any time without notice 1in order to improve design or reliability. Contact SHARP
1in order to obtain the latest publication before using any SHARP's device. Manufacturing locations are also subject

to change without notice.

B IIRBEOEERICIHOTELEBFICOLWTE—YIOTEZRAVFELE A,
ARBIETERDEDE—MRGEFRIEF I EASN SO/ TNET,

Observe the following points when 1n using any device 1n this publication. SHARP takes no responsibility for
damage caused by improper use of the devices.

The devices 1n this publication are designed for use 1n general electronic equipment designs, such as:

IN—YFIaAE A —R— Personal computers

B Office automation

R{EHERE Telecommunication equipment

AT RS Test and measurement equipment
FERBEES Industrial control

 AVHEZR Audio visual and multimedia equipment
KEREILHE M Consumer electronics

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



SHARP SPEC No. MODEL No. PAGE

LCP-2619052A LS021B7DD02 2

) AEGZLTOIIGHFMERAT IS BULGEGTEIVRLNGRIIZERL., EBE-T2ETZEER
ICTHRITAIIICERVLVELET,
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. aireraft, trains, automobiles, ete.)

S 5H Traffic signals

- 73 A A 0D ¥ 05 o (Gas leakage sensor breakers
T o—LxBE Alarm equipment

BT ERELE Various safety devices etc.

g) AMUBIFILTOLIHUBOHTEHIMEEM - TL2HEINREBELINIAE~ADFERAZEHLTRYEFAD T, A
oD AFEICIIERICESELNT TS,

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

FERUVFHEERS Military and space applications

JRF D HIEEE RS Nuclear power control equipment
FonfERFICh DL EREER Medical equipment for life support
MZETFEER Aerospace equipment

RS Trunk line communication equipment

h) AEGICOETFAGRAHYFELZL, FRICHFHARFTEROFTTIERIAZ T T IOEMNELET,

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

) AERMZEHHMNHERTIARUNTIERASNAGGS (X, FRICHEHARFTEOFTTIERIAZTET LOHML
BLET,

Contact a SHARP representative, in advance, when intending to use SHARP's devices for any “specific”

applhications other than those recommended by SHARP.

) AAFREBICRBENELEZSSE RNADITERICIYBRRTLILDELFET,

[f 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.

k) AVRBBIEMEDOEREHYFEL A,

The ozone-depleting substances are not used.

) AHGIERoHS EU/2015/863IZEDINNTHEYET , ROHSHRB DM HPLIER/NTT/VDERMNLZER EHYELEA.
The device in the production 1s based on RoHS nstructions EU/2015/863.

And RoHS 1nstructions materials and chlorinated paraffin are not included intentionally.
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(RYFLVEEEIR)

[Precautions for handling]

(1) EVa2a—ILORYIFEWMITEZESRYEBIZEODIZWMRIBIZTIT T TS,

Treat LCD module 1n dustless surroundings.

(2) FPCZANARIRIHBIRT AFF I T EDVA— AN THERCIESZOFFICLTMLIT2TTF LY,

Be sure to turn off the power supply when remove the plugged FPC.

(3) FPCOBREBLEFICIEZED 2a—ILAID BB POFPCIZEWL AD MO SLENEIINTEELTTSLY,
RO EMAREGARREMENHYET .
Be careful not to give any physical stress onto the circuit of LCD module when vou plug a FPC.

Physical stress will cause a break or worse connection.

(4) NFIILERADRAREEOZEZVDT, BNLDPREHRFIGEELDTRA2IZYLGENEDBRYFELMIIE+2EFELT
Ty

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

(5) LCO/ARILIEAZANZENTLD O BT OHRTENATLEIGESEAHBYET,
BICHFEWLIIEERELTTSL,
Since the LCD panel 1s made of glass, 1t may break or cerack if dropped or bumped on hard surface.

Always handle with care.

(6) EEZH<T=O ., LCONARIILD TV AR ICTIEEELTLZEL LEINTLFESTH JFFTIEMNLGULT TS,
Be careful to handle this LCD panel 1n order to avoild injury yourself as this panel 1s made of glass and have
sharp edge. When the panel 1s broken, do not touch the glass. Although the panel 1s difficult to be scattered,

touching the broken part may hurt vour hands.

(7) KBFNREFHABITAEERPLIZORBICEYET DT, §CICHREMRHINVNEIZONMNMFTIHENM-T
TaLy,
Since a long contact with water may cause discoloration or spots, wipe 1t with absorbent cotton or other soft

cloth immediately.

(8) AR MIICGSZEATHRYZET . BUYIIRER M RESMLELET .

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

panel and its electrical circuits.

(9) RIS PENMRIADES Sz KBS THRITEWOIDICEHERTILY,

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

(10) LCOMBARLI-I5 S BaMBNDREMENHYFET AR >TAPLBICEMLIZIGE | HEDSZITE PN
IKTHULGRL Tz,
Liguid crystal contained 1n the panel may leak if the LCD 1s broken. If LC material should accidently come 1n contact

with the mouth or eyes rinse with water as soon as possible, following the instructions of the appropriate MSDS.
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() RERLOIZEI BEXNRISFESNAFTAMEIT7HFON2TO-TRERIELTT LY,
INRIILERENBENSE L, BREBMHAINNEIEZoMNHFTHER->TT S,
FENAELSEEXIPAAMYTOELTLIA—) EFE>TEREAEZEGHEFM->TTELY,

Fiz, LCONR LG FRIEERMEZEALTVET . CORRDITHERBRLAODVET ESIEDODRALELLGYET
DT, RYFLWIZIET+2FBELTLZE0, T, BEBETHRNAGOTZELY,
i FERDEREAITOMRE, BRAEMBHAINEEROMNHTAEFIRMOTTELY,
Use N2-blower such as 1onized nitrogen has anti-electrostatic when vou blow dusts on Polarizer.
To clean LCD panel surface, wipe clean with absorbent cotton or soft cloth.
If further cleaning is needed, use IPA(isopropyl alcohol) and wipe clean lightly on surface only.
Do not use organic solvents as it may damage the LCD panel terminal area which uses organic material.
Also, do not directly touch with finger. When the terminals cleaning are needed, those should be wiped by a soft

cloth or a cotton swab without directly touching by hand.

(12) RAERAND L —ILPRHEBFIOBYMTIELS RRFESODENAHYET .

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

(BEBEDEEEIR)
[Precautions for Set-design]

(1) BEDREEGYET DT, RLTEDA—ILEDBRLEWNTTSLY.

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

(2) NIV EICHRENTZT — e ZANF NRIILRTRBLSNIEBESN TSR FBER) 220V EICSHT & ER
ICEHMEL7ZEWRIREMEDBHYET DT, LCOEDV 22— NZRWT ABR. T —h-SAM N\ ZEXTLHBRANBETT .
FLCDNARILAIEIZKBE A F ORISR SN SENARILFIEDLIEIZOEHAY  RTRMBUNMETTLHLEH
HYFET , LCONR I BEZE AT DR IERET ITHIECESIZSY,

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, ete. from light 1s

required when mounting the LCD module.

(3) WZAAIZTHRELL LD ANMDHLGELMRLCDNARIILZFIE+7EELTTELY,
FrERVPDEREFTICEVWT. RECNFOACL AL MhoELMREEL 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 go that the module can be assembled without any extra stress such as

warp or twist.

(4) FPCONMZIREICIEAYF)—EABHBALAEENHYFETOT, EEIHNMEEBMLLGNEIS3TEFETEL.

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

5) EVA—IILRAICEF—FEDENNMINEGERTLS . RRARGEDRALGYETOTEVA—I/ILEEE
BT DK IEHEEITIEILENTTSULY,
[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) NFILEKEICHRERFZOTAGSIEIEBEZALILSELFTDE NI IFELTTSL,
In case of attaching a cover glass or touch panel to the front surface, use appropriate measures to avoid degrading

optical performance.
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(7)) REKRZBIZRESNATOSIERAERIE, BT FoTESWL, ChEFBATHERALIZS S, SiM D58 - IRE
PREDSIELOBNALAHYET . AREECANESED. EXRBMD/N\FZVFFLFTRO L, XEXEHZ
BATEWNKDITERETLT TS,

Be sure to follow the absolute maximum rating 1n the specification.
The design should consider the surrounding temperature, the fluctuating input signal, and tolerance of the electronic
parts. Exceeding values 1s possible to cause worse characteristic such as burn and/or broken of the parts on LCD

module.

(8) HRUMFRHILHERNICTERALTTSUY,
COBHZEZT=150 ., BXIRRXEBATH O TOLIMEEXERLESNEE A

Be sure to use LCD module within the recommended Electrical Characteristics and Timing Characteristies of
Input s1ignals conditions. Operating module out of the recommended range 1s not guaranteed even 1f 1t 18 1n the

absolute maximum rating.

9) EVA—IANBRIEARODAHESODM, VIEKFICOWTIE, KEHEEZBOER-EEEBEND—47 XIS
ﬁ?‘CTéL‘-&
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on-off input

signal after power on of LCD module.

(10) EYrDERAEFHICELE T, EVa— /LB ERFOERRBIBAREEBEZXRET TS,

According to the using application, power circuit protection i1s recommended at module failure.

(11) EDZa—ILORYFEWERUVHAAAITRELTERIEEFRZEEXEAAPTORMRRELELIC,. CNoDH A%
RETLHAE. BRI ES5H . HEFOMHOERIIFREYLERDREICEAIENABYEIT DT, CO LI
IRIBETTIXERALGWLTTSLY,

When handling LCD modules and assembling them into the cabinet, please avoid long-term storage 1n 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—ILEFTEICEBHLEELTRESER—IZH THEYETOT, RESZTR—IFZRIALTITERLIZSLY,
F-—EXIAWL-RESA—FIBRRYAITLEWNTIZE0L,
RESTR—FZBUVBUYTTTRERREFET AL RARKRENZEL. RRFARZELLHAIRERESADHYFET.
Protection film 18 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 1onized
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 1n quality and 1t may cause display non-uniformity issue.

(13) LCD/ARILIE, BEMAIAM L RICKYRRICEENHSIFENAHBYFET . Rl @AYVBLIEGE DAL AN
MhoZUVMRICER EICERELTTELY,
Panel 1s 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, ete.

N s T a1 T a1 =" & Wi L] i &
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(14) XEGTETRUERRABRZHILE. BOAEMBIZERINAITARFEE- )2 EEFOLCD/ARILA
DBEZRHIEDT=8 . BE/NARILDEE-HE7OCATHWNWONALSIMHOBEBRMEEREEL TS,
To prevent reduction 1n 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 (dealeoholization system and oxime system), and the tray blowing agents
(azo-compound), ete. Please confirm LCD panel compatibility with materials employed in your manufacturing and

shipping processes.

(15) EDaA—IVICEMAERERIENELGZNEIIC, BRAEZEZEL-BMECE - H5tZ2HEROLET,

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

(16) AEmIE, PhK-HEBIEHRTIEBHBYFEE A,

This product 18 not water-proof and dust-proof structure.

(17) AEBIZITERBRZFERALTOWETO T, ARILOEIRWNEICEITAFFERQ00VELD)ICITFED L. F&C
DARBEZHEE T 0,
As this LCD module 1s composed electronic circuits, 1t 18 sensitive to electrostatic discharge of 200V or more.

Handle with care using cautions for the followings.

® {EZ%3 /Operators
EEEBENBIZDITAEKRR. BY. FRENBEY (F1/O2 . RYIFL ., JLEDREY DIFE. AK
[CHEINFTRILAENAHYEI DT, FEIAXNEM(PFERHLENIS) ZEFHLTTSELY,

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

® M :%1®/Equipment and containers
FEECREEOEE, B2 OV . BEFBIZEEHR, A7  BER. FHIT. Iyb FXS.
BHE) IBBAHRETIBAABYETOT, BEANE HERMED: 100MQ ET>TTEL,

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 10n blower.

® [K/Floor
RIZABRPEM ZEINREL-FHERZTRBI LS LTARELUERIZHELET . KMV IEEYM (S0 FH.
JdLF)DFES. LICOAAARPCEBOFERNBREITICFRILAIEBNAHYEFIT D THETXE
(P EAIEH - 100MQ) Z T TTFELY,

Floor plays an important role in leaking static electricity generated in human body or equipment.

[f 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 1s charged to them without leakage 1n case of insulating floor,

s0 the electrostatic earth: 100Mohms should be made.

P =T (I e s T a Tl a1 TS a1 a1 & Wi L] i &
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® ERE/Humidity
FEESOREX. HE[IEEVYVROXREENICEFRLTEYFTERLEICKELZELYEZELET,
Ak FE D0 R CE DR R D ER N EMENZIRALFTEZRET A EEZINLLLIZRD
FRICLTTFSW, FICTSIARA—2XBETECADFNNEIAIEFIL. BEZ0NLLLIZRERS, HDORE
207 —ZER TS0
Humidity in work area relates to surface resistance of the persons or objects that generate electrostatices,
and 1t can be manipulated to prevent electrostatic charge. Humidity of 40% or lower increases electrostatic
earth resistance and promotes electrostatic charging. Therefore, the humidity 1in 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.

. i/ Transportation
B REIXTDITA(ERECRE ITKYER LR AAFO-IWFOREMHLFTELZY., FL-AKFE
ICHFEL-AERFICIYREFEFERECIBNADYEFTOTREMEFITLHERNEZT-T
ISP
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.

(BEROETEER)

[Precautions for operating LCD module]

() A"20a2x0OZEREBEALIZEVN LCONRILDAR I RIS EES ZADERNANRELFET,
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,
COFEHFHZFTEA-GFS. BN BRAEBATH>TEIEIXRIESNFEEA.

Be sure to use LCD module within the operating conditions. Operating module out of the range 1s not guaranteed

even 1f 1t 18 1n the absolute maximum rating.

(3) LCO/NRILIFEHREZEDOHREN TERESEBLWLWT TS, BEDODREAELGYET .

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

(4) REBRBEBRDACEAZIVTICUHDT ICHERASNAERTAIROREALLZYVET .

Do not use the LCD panel under outside of specified driving timing chart. Otherwise LCD panel may not have

proper picture quality.

(5) BLEERTIL. 2ZEELRA(ER. 8B)EL. TNLULDGZEIE)IL Y aiBEZ ANTRENERSELVERIC
AL TLIZSLY,
A still image should be displayed less than two davs, 1if 1t 18 necessary to display still image longer than two hour,

display 1image data must be refreshed 1n order to avoid sticking image on LCD panel.

(6) LCOE VaA—ILAFEINAN-EE . ETAAT)NEREFTET . ZRICEENHFET . TOEHEET—3D
BEZTAAZITOTTSELN,
If LCD module takes a static electricity, as the display image which 1s written into pixel memory might not be

displaved, Data update should be executed frequently.

P =T (I e s T a Tl a1 TS a1 a1 & Wi L] i &
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(7) BRERTPERBOLIDHLIRTOR. HEPEICEYRBLANLIMENCEDLIBEHAHYFETH, TNIEHETELFAR M

TOLHYEE A,

It 1s neither a breakdown nor a defective indication though very slight change 1in black level might be periodically

seen 1n a black part on the black display image according to the source of light (angle of the luminance and the

source of light).

(8) AEHEREBICHESNTOVSMENHRAERIL, T FHoTLZEW, ChZEBATHERALISE . SO BHE - BRI
PREDZILOEBNALHYFET  HEECANESED. EXRBMD/NZVYFFLFTED L, X EKERE

ATV EKDITERETLT TS,

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 1s possible to

cause worse characteristic such as burn and/or broken of the parts on LCD module.

(9) EVA—IABREAZRODANEESOENM, VIERIZOVWTIE, KEHEODEBR-EEEXED—7 U XIZHST

Talv.

Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on-oft input signal

after power on of LCD module.

(10) SEEE FTORFEERSNSEGSIX. BENARNLEICGYET,

The prevention of dew condition 18 necessary when LCD 1s 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 Storage]

(1) BEMBRIE, BEFTABLPLRBOVENMRTICHMELGEWOTTSL, BLMERFICRELTTSELY,

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

Store 1n the dark place.

(2) EBARFRELTTEERRMAMNEEL, EBRARFRELULTIIFAREDRAKELZY ., TOREIZELEL
BRAGENHYFET, TEAETZERTATORFZEMVLWLET . F2EOSWLGFRICRELET &, IRAR
BEUOUDIYRILILLN T A—DFRITET, TEHEITERBATORFEZEBLILET,

In temperature lower than specified rating, hiquid crystal material will coagulate. In temperature higher than
specified rating, 1t will hiquefies. In either condition, the liquid erystal may not recover 1ts original condition.
Store the LCD panel 1n at or around room temperature as much as possible. Also, storing the LCD panel in high

humidity will damage the polarizer. Store 1n normal room temperature as much as possible.

(3) REAE Keeping Method
a. BEFFAXICIZATEWNTTELY, b. LA IO THERRIZERE TSLN,

a. Don't keeping under the direct sunhght. b. Keeping 1n the tray under the dark place

P =T (I e s T a Tl a1 TS a1 a1 & Wi
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(D FTEEIR)
[Other Noticel

() EHRERELRBAN TOTEAE, REEW=LIMRETOTITRBLET .

Operation outside specified environmental conditions cannot be guaranteed.

(2) EIRNVDD-VSS)DAE—F L RETFTIFTERAT 5458, LCDED 2—ILDHEHRGALIC
INAAZEHRALTTSL,
As power supply (VDD-GND, VDDA-GND) impedance 1s lowered during use, bus controller should be inserted

near LCD module as much as possible.

(3) MARIIFREIZITRARMNEYFIToNTNET A, ASBDRRIEFENRIZSHLTHIELEFT DT,
ESBXAPRENENRDLETREFRMELGEWNEIICLTIIZE,
Polarizer 1s applied over LCD panel surface. Lagquid 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) BEDREELGYETDT,. RLTEDVA—IWVZEDBLENT TS,
Disassembling the LCD module will cause permanent damage to the module.

Do not disassemble the module.

(5) LCO/ARILABEBLIZEES . POBRBZODPICANGNTZE0, B@EMNFE. KIRFICHW G SIE,
ELICAEBRTHRLVEELTIZELY,
[f LCD panel 1s broken, do not ingest the liguid crystal from the broken panel. If hand, leg or clothes come 1n
contact with liguid crystal, wash off immediately with soap. If mouth or eyes come 1n contact with liquid crystal,

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

6) AR mIE. RAHMEAICHABTAFETOZEETIEITRULNVTODSHFEZOL . FFE /AL,
1-1-1M) 7002 MIGERR)Z—VIERLTLWERE A, F-. SATEYFEE A,

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

contaimed 1in material or all production processes of this product.

(7) EDVaA—ILORFEIOVTIK, A BEEICEKYRFIZRTHIEENDHYET,
ETNENDOBBEHRHICH-OTERLTTILY,

Follow the regulations when LCD module 1s scrapped. The government you stay may have some regulations

about 1it.

(8) T, BEEFIBMmICHT HEERIAITETFTLTIIZELY,

Observe all other precautionary requirements 1in handling general electronic components.

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

LCOEDA—ILEFBEITAEBESITLTORIZTEFELTTSLY,

Follow the regulations when LCD module 1s scrapped.

The government vou stay may have some regulationsabout 1it.

LCD/\A)L

LCD Panel

- e Tl BT =10

HZ2ABELTAREEL TS,
AKLCDEDA—ILDEFEEEFEMEEIHYFER A,

LCO/ARIVIZIK, Bl BFEVHEILSENTHEYEEA.

LCO/ARILIZEENS BRI, T<MWME ($9100mg) T, \RILNWETNTHR
NHTKAHITE, TE2HLFHEIE = (LD50) =2000mg/kg.

ZFRRAM (Aims test) : [E1% (Negative) DM HE BATHERLTBYET,

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

The hquid erystal panel contains no dangerous or harmful substances.

This hquid crystal panel contains only an extremely small amount of liquid crystal

(approximately 100mg) and therefore it will not leak even if the panel should break.
Its median lethal dose (LD50) is greater than 2,000 mg/kg and a mutagenetic

(Aims test: negative) material is used.

i A S P & Wi L] i &
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(BRABDOIEEIR)

[Precautions for Rear Polarizer]

BRAEBROFRAICITEER L I4ILLEZFRHALTHEYET,
fEER LD IILLIZEBRHRBEARELLTINE, RUBEWLNIIEITEFELZELY,

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

This film 1s easy to delaminate during layers.

DARMDEE., &RiF. RERICEVLWTRIAERDInGRANEHE, 52O NNEBNLIENERIITLTTFSL,
BRIXIBEDS >MTITELRREENHYET

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 DBREIAIVLZRET ARIETERDRITEFELTTEY,

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

a) RETMIVLLZRHEET 2SS FITIRARIRSBISIROD LD PLRFVGELDZEH TEWNT TS,

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

b) REIAIILOFBEIEFTT—THFEZEL. A-POL-1D“A"OFMRIZRIBEL 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) HEEZITORDMET—7DRIBEAEIX180" ITHEVAETIT>TTELY,
HEEAEI TR ITHADIRLEMABEASRELLIBYET,
Please peel off the peel angle by about 180°.

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

Adhesive tape

180°

Ny

o]

o

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

Rear protect film

I 90°

Figure POL-2 Peel angle

| NG
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1. #@FA#B Applicable Memory liquid 64 Color crystal display

CGU)aAVERrS U ARZFEAWNVEMERAR DMABHT— AT BERZTAARATLATY .,
AL 14-112RUTULVET,

This TFT 64-Color LCD module 1s a reflective active-matrix with slightly transmissive

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

Module outhine 1s indicated 1n Figure 14-1

2. BEIE Overview

s BB AT — )L

- EEY A4 X2138  fRERE 240 x 320 F%

+ Bbit/\TLIAE BT KD
1EFRDZTICRGBE2bitZ ALNTHY., 64 KIFH 0] §E
INFILABRIZT —2IERDAE) —ZFNE

- BB MEANER-FE -\ IMIED A IILHEE

- HBIEBEEEATFT/ARIL
F R IR IIHCEHE
FPCIZ kAR

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

+ 2.13" screen has 240 x 320 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 eonnector on Table 8-1)

3. BEHWAY{EPR Mechanical Specification

Table 3-1 #MAIMIHRE Module mechanieal specification

-\ ltem o\ Specification unit
BEYA4X - ___Screen size ____ 2.167 inch
B#JIRIYT  Active Area 32.4 x 43.2 mm
w08 Dot configuration 240 (H) x 320 (V) Dot
FyhEwTF Dot pitch 0.135 (H) x 0.135 (V) mm
| B RACS] Pixel Array 2 NS AT
Stripe Array
xEt—k Display mode Normally Black :
ASIRR Outhine Dimension mm
H= Mass TBD (max) o

7= [ AL IE Surface treatment(Top POL) HC (Hard coart treatment ) -

[Note] FFHIZESMZTEPAEIH14-1ZS5

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

N s T a1 T a1 =" & Wi L] i &
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4. ANIgFRAFBRUBEEE Input terminal names and functions
Table4-1 UmF&5Ef Pin description
Pin _ Cofigur
_ Symbol 1/0 _ IFunction W &
No ation
T—hESA 1\ —&]]
TBD VDD2 Power — & _ |
| Power supply for the Vertical Driver
TBD GSP [nput NoPull | F—krSA4/A\DAZ—MES  Start signal for the Gate-Driver
T—rESA4 30709145
TBD GCK Input NoPull | Lled ,
| Clock for signal for the Gate-Driver
TBD GEN Input NoPull | #—k R—TILEFE Gate enable signal
INAFN)/TF—ERSA I \DARIEES
TBD INTB Input NoPull o | , 1l _
| Initial signal for Binary/Gate-Driver
LCODDREFTEL
VCOM&ER] i 48D Signal / Duty =50% DA HZK Note 4-1
TBD VB Input — |
Black signal voltage of LCD (Note 4-2)
Inphase signal to VCOM / Duty=50% Square wave
LCDOBESEE
VCOM&E ¥ {5 48 D Signal/ Duty =50% DA 4K
TBD VA Input — | | 7 Signs y' Note 4-1
White signal voltage of LCD
| Opposite phase signal to VCOM / Duty=50% Square wave
INATVIESA 1 — &BIFEAE)ER
TBD VDDI1 Power — 7 i_ & | _
| Power supply for the Horizontal driver and the Pixels mem
TBD VSS Power — GND
INATIESAINDAE—MME
TBD BSP Input NoPull _ , ol _
| Start signal for the Binary-Driver
INAFVYRS A N\OOvD4E
sp |  BCK Input DCNobull | -1 WFp 1070278 T
i | | Clock for driving of Binary-Driver
TBD R (0] [nput | NoPull | FREFZEDKES Red signal for odd Pixels
| £ | N -
TBD R [1] Input NoPull | BHEZDOFRES Red signal for even Pixels
TBD G (0] Input NoPull | HFHEZDOKRIES Green signal for odd Pixels
TBD G 1] Input NoPull BYEEZEDRIES Green signal for even Pixels
TBD B 0] Input NoPull | FHEZFDFES Blue signal for odd Pixels
TBD B [1] Input NoPull | BHEZDOFTES Blue signal for even Pixels
LCODAEimFHBIE / Duty =50% DA HZK
TBD VCOM Input — , . ’ . Note 4-1
i - Common terminal voltage for LCD / Duty=50% Square wave
NoPull : ZILT7VT . TIF 2 ELLTHAL

Neither Pulled up nor Pulled down.

Note 4-1 . REND X R F|HEBICEEILEN>THEYEITOT. BHER. VYT IILEHLNHNAISNGENEISITEE
LTTF&LY, VBIZVCOMERIL{ES TY . VAIZVCOMVBD RER(ES TT .

- Because of direct connecting to internal common electrode,

- e Tl BT =10

Please don't be static electricity/ripple/ete apphied.
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 kC B B B T—REE T—3F5
Syvmbol 170 Voltage
No (type) Boot Initial (Update mode) ( Hold mode )
TBD | VDD2 Power DC Power 2.0V 5.0V 5.0V 2.0V 2.0V
TBD GSP Input Pulse Signal /39 Y oV Hi/ Lo Y
TBD GCK Input CLK /39 Y Y CLK Y
Pulse Signal o .
mp | GEN | Input Wise Blgha 0/3.2 oV OV Hi / Lo OV
| / Hior Lo | ' N\ N\ |
TBD | INTB Input Pulse Signal 0/39 Y OV Hi/ Lo Y
73R N :
TBD VB Input . 0/3.2 Y Y 0/3.2 0/3.2
Square pulse £\ A
73R " , :
TBD VA Input ! 0/3.2 1)\Y 0\Y 0/3.2 0/3.2
Square pulse :
™D | VDDI1 Power DC Power 3.2V 3.2V 3.2V 3.2V 3.2V
. . . £ N\ B | —— |
TBD | VSS Power GND OV OV 4 Y Y OV
! | - ! hatt™ N - !
TBD BSP Input Pulse Signal 0/39 Y Y Hi/ Lo Y
{ > - 4 —T— - —_—t — 4
TBD BCK Input CLK 0/39 Y Y CLK 0Y
TBD R (0] Input Logic Signal 0/39 Y Y Hi/ Lo 0Y
. —
8D | R I[1] Input Logic Signal 0/392 | )Y 0Y Hi / Lo NY
8D | G [0] Input Logie Signal 0/39 )Y NY Hi / Lo NY
TBD G [1] Input Logic Signal | 0/39 | oV Y Hi/ Lo Y
8D | B [0] Input Logic Signal 0/32 | )Y NY Hi / Lo NY
TBD B [1] Input Logic Signal 0/39 h Y OV Hi/ Lo Y
ﬁ ;i& Q¢ g q ¢
0 | VCOM |  Input L 0/%42 oV OV /3.2 0782
Square pulse
X BEEEIAE DtypflEDECE
Above each Voltage value 1s typical.
Boot When just input Power
X B BRIRAR. ES5 AR
Initial . Between PowerON and Input Signal.

X T—RER

Data Update mode
X TR

Hold mode

RZRT —ADEBERMAZTER
. Updates data in pixcel memory.

T—REEL TR

Maintains memory internal data and maintain current display

N s T a1 T a1 =" & Wi L] i &
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5. X ATER 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 5.5 V
S5 ) N— TS
P4\ —RARE V_VDD2 VDD2 0.3 5.5 v
Power supply voltage
V_VSS VSS 0 O V
High Level VHI GSE.GLA - V_VDDI1 V
e GEN,INTB -
ANEFER BSP,BCK
Input signal voltage R [0:1] ‘
Low Level VLI G [0:1] 0.3 V
Blo:l) | | {4 |
JEViInFEX High Level | VH VCOM VCOM — 3.4 [Note 5-4]
VCOM,VA,VB VA —{V
terminal voltage Low Level VL VCOM VB 0.3 —
JIIEII.'R. _ Note 5-1
AR - 30 80 ¢ | Netedd
Strage Temperature Note 5-2]
P{ERE (\RIILEERE) Note 5-1]
Operation Temperature Topr - -20 70 C Note 5-2]
(at panel surface) I Note 5-3]

|Genaral Note | 'EJ:T:|iVSS(GND=0.V)"é£i‘EtLT:fE"C’£

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

[Note 5-1] EDVa—ILOWWEEEAICBELTEARAEREFEBALLNESIZLTTELY,

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

[Note 5-2] BEIX95% CREAOE)FTELTTEL, FEHBERICIETEELTTELY,
RANEEEEICLTIZL, e\ TTFaLY,
L1588 BN ) — IOV EELAREREFBELEWSENAHYET,

Humidity 95%RH Max.(Ta =

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

40°C) Attention should be paid to static electricity Maximum

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

(Note 5-3] BMEREIIBEDAZRIITHARETHY., AV AMBERE - TOMOXRTRHBAEICEHALTIE
Ta=+25CICTHIEZ1TLNE T,

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

For contrast, response time, and other display quality determination, use Ta=+257C.

[Note 5-4] VA,VB.VCOM®High-Level B IZVDD1LI 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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6. BRI Electrical characteristics
6-1) TFT; & B/ \RJLEEEEE TFT LCD panel drive
Table6-1 BEEIZEH Operating Condition VSSIGND)=0V, Ta=25C
[tem Symbol | Terminal MIN. Typ MAX.
VVDDI1
vl A
BIREL .
Power supply voltage
VVSS
GSP
GCK
ANESEL INTB
Input signal BSP
voltage BCK |
Low Level vi, | RIoAD) & ygg 4 g VSS+0.1 | v
G [0:1]
l% [0:1] _ N 1
Note 6-1
VCOM. VA VB VA
| Note 6-2
terminal voltage Low Level | VCOML vEB VSS 0 (VSS+0.1) | Vv
. - —

[Genaral Note | BEIZVSS(GND=0V) Z&HELLI-{ETT .
Above Voltage value 18 a value based on VSS (GND = 0V)

Note 6-1 : VCOMEVBIXRAE., VAXBFLHDES ELGYET .
o A—BEPRAIVTDAUNFEELLGNESZEITELNET .,
VBIZVCOMERIL{ES T, VAILVCOMVBD RIZIES 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 6-2 : VA,VB,VCOM®High-Level B8 X (ZVDD1LI T ET S,
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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[ON Sequence])
T1: VDDIZ EITERE(ICIZEK D) XMMIgIZIZE LAY DEVNVERIIFERA LEZWTT Y,
- VDD1 rise time(depend on IC) ¥ Please not use extremely slow power source
T2 : VDD2iL LITHRE(ICIZ &K D) XMigIZIZBE LAY DEVNVERIIFERA LEZWTT Y,
- VDD2 rise time(depend on IC) ¥ Please not use extremely slow power source

T3 :BFEAT)VADHNYBEE (BEEELAEZREEEZAA) LET T3 = 17 L—A

- Pixel memory initialization(write all screen black). T3 =2 1 frame
T4 : VCOM, VA VBiL %t EAV Y Bl T4 = 30ps
IR EERD S v FRBOWMIE Z#EBRT 5 - D DEFR
- VCOM.VA,VB rise time T4 = 30ps
Release time for imitialization of the latch for common control.
[Normal Operation]
1 B ) D 2 ]
Duration of normal driving.
[Off Sequence])
T5: BFRAEVAOYNHEL (BEELAEZREEAHA) LET T5 : T3 & R4k
- Pixel memory initialization(write all sereen black). TH: same T3
T6 : VA,VB,VCOMAIL T B¥fd T6 = 30us
. VCOM.,VA,VB fall time T6 = 30ps

T7 : VDD2iZI 6 FIFEREI( ICIC K D) XBIRICAEETNAYDEWNERIIFEALLGZWLWTT LY,
WMEIZIELT 4 AFvy—YRIBZEZEHRLTT L.
- VDD2 fall time(depend on IC) Y¢Please not use extremely slow power source
If necessary use discharge circuit.
T8 : VDD1IiZ B TFITEM( ICIZ X D) XMIFICIIETNAYDENERIIFERALGEWONTTEY,
MEIZIELT A AFr—VEBZEWRLTT I,
- VDD1 fall time(depend on 1C) ¥ 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) ANESODEXRSFY Input signal characteristics

Table6-3-1 EAX%FE Recommend Operating Conditions and DC Characteristics
VDDI1= SZV VDDJ 5.0V, VSS(GND)=0V, Ta=25C

[tem Symbol I Min Tvyp Max Unit I Remark
lframe frequency fV — 18 18.9 Hz
vertical period tV 53 55.6 — msec _

Table 6-3-2 AC %51 1 Input Signal timing Parameters 1 VDD1=3.2V, VDD2=5.0V, VSS=(GND)=0V, Ta=257C

Si1gnal [tem Svmbol I Min ‘ Tvp \ Max | Unait Remark \
Rising time trINTB - — 50 | ns I
Falling time tfINTB — — _ 5b I ns |
Pulse width Hight level thwINTB 592 87 53 67 54 47 ms
INTR Pulse width Low level tlwINTB 163 68 166.16 168.64 | Bs ‘
Setup time (Hight level) thsINTB 20.46 | 20.77 21.08 | ps | INTBto GSP
Hold time (Hight level) thhINTB 265 08 270.01 274.04 | PS8 | GCK(643) to INTB
Hold time (Low level) tlhINTB 20.46 20 .77 21 08 GCK(647) to INTB

Rising time trGSP
Falling time tiGSP ‘

ek Setup time Hight level thsGSP 12.16 | |
Setup time Low level t1sGSP 12 16 s
_tiGCK 50 | ms |

Falling time ) tf{GCK o0 | ns I
Setup time 2 tsGCK2 - | ns GCK to BSP ‘

-~ Setup timel tsGCK1 - | Bs | GCK to GEN

Hold timel thGCK1 - Hs GCK to GEN

GCK 4 39 ps Duty 50%

GCK width Hight level

thwGCK

Note 6-3-1
DU.t}’ 20%

DU.t}’ 20%

tlwGCK Note 6-3-1
1.0

DU.t}’ 20%

Rising time trGEN | ns

GEN Falling time tiGEN ns

GCK width Low level

Pulse width Hight level thwGEN 24.56 | s

Note 6-3-1 : Partial Update mode (non-updated timing ) [ Fast forward GCK | AA

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

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

Note 6-3-2 : When the VCOM,VA and VB frequency are slower ,the fhicker might be seen.

AA

- e Tl BT =10

Please evaluate sutficienth when determing the VCOM,VA and VB frequency.

i A S P & Wi L] i &

Signal
Note 6-3-2
VOOM VCOM frequency ftVCOM Duty 50%
VA Rising time trVCOM - | - 100 s
(Duty cycle) (tdyVCOM)
_--_
Falling time tfBSP
BiE Setup time Hight level thsBSP 340 BSP to BCK
Setup time Low level tlsBSP 340 BSP to BCK
Rising time trBCK _-
Falling time thBCK
BCK BCK frequency (BCK 7D Duty 50%
BCK width Hight level thwBCK Duty 50%
DATA Rising time  tRGB
R [0].R]1] Falling time tfRGB -— _— 510 ns
G fo].R[1] Data set-up time
B [0],R[1] Data hold time 330 33D 340 ns
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6-3-1) ACAASI T ¥R Signal Timing

90% . 90% 0% , 90%
[ |
[ |
BSP 104 10% GSP o w09 £ l 10%
I [ I 1
|

> GCK Duty 1s 50%

BCK

| f\VCOM |
= 0% N 0% E i
veOM 0%/ ! L N 0w L D L o
L-H: trvyCOM E-H-E tiVCOM | |
- fVCOM ;
i i
[~ o0% K, 90% : :
VB i E E 10% E 10% I 10%
E'H'E trVCOM L"E thVCOM I
- fWVCOM .
R 0% é i~ 0% i
VA i 10% 10% E : 10%
:u-n: tiVCOM L—-E trYCOM |

& VB 1s the same signal as VCOM,and VA 1s the inverse signal of VCOM and VB
> fCOM (VCOM /VA/VB): Duty is 50%

Figure 6-3-2 AC timing 1

(I e s T a Tl a1 TS a1 a1 & Wi &  §J a
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6-3-2) EE AC FAI TR Vertical Signal Timing

L=
E;-.

‘ » \ / <
INTB ke : o0 % .

thsINTB <4 -
: thhINTB , _"" "‘_
GS P ' | ' 20% ! - : : s
I i :
I i | :
thsGSP |« —> tisGSP : :
| I : l
647y (648 1 2 2 w34 (640 (641> (6424643 (644 (645 646 (647 4 648) {13 (2

# | | l
i ' | l
% S0 % 0 o 0 o, 0 50 %
GCK 5'0-'} Eﬂ.-"'n 5'[] ‘0 fﬂ.-"'u 50-& 5{] ."i:'.t

n
G)
X
I S
: 1
5
G)
S «p PRSI -
2

GEN Low (GEN : Inactive) Low (GEN : Inactive )

| )
I
I

MSBVY LSB MSB W
Data 1 1 320 |

Horizontal Acti
Control Pulse Inactive ' & Inactive

GCK Duty 1s 50%
Data : RI[0].R[1],G[0],G[1].Blo]l,B[1] I
Horizontal Control 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) K AC FAZ 7B Horizontal Signal Timing

Wy

=

GEN
: :
tsGCK2 lep E
RSP 50% ' l 50% :
SS—;: :;—‘)‘J_SS—J —
thsBSP > tIsBSP

G === S === I - - ’-' oy - .- - - - - - - - - - - g - - -

(1233 (124300 13 {220 32 {4 5] 119} (120 {121} {122} 1123) {124} 1

e = - - - [ e -_— - L -

e, [ \=F VN F\YA S\ O\
' |

|
tsRGB *—#—> thRGB : :

I
50%s | 50% v,
I |
Odd
[ixels SS

R[1]
Even
Pixels

N

1
i

G (0]
Odd
Pixels

G [1)
Even
Pixels

B [0]
Odd
Pixels

B[1]
Even
Pixels

BCK Dutyi1s 50%
GCK Duty 1s 50%

Figure 6-3-3 AC timing 3
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6-4) ANESLEEET Input Signal and the transfer method of data.
=41 DT—3EFh Example : Updates Gate Line 1

) BEAICEBZEDOMSBT —2%Z 1Line ZER. BILEEBFREDLSBT—2%Z1Linen ZELET
First: Transfer MSB data of 1 line, Second: Transfer LSB data of 1 line

2) COBEZ1Line~32054 0 N EHMMICHRYRTETEERDT —FEMHZITIOIENHEFET .

Repeat 1) from 15t line to 320t line, can update full screen.

6-5) ANEBSDIAZT F+v—b Input Signal Timing Chart

6-5-1) EERMAZY Vertical Stanard timing.

' 1 Frame '
-<t——_ e M N

N LA AT s N e
GSP ‘ ‘ II ——l L

647 648 1 2 3 | 640 641 642 643 644 645 646 647 648 ] 2

I

: . + | | I

GEN GEN : Inactive |  GEN:Ihactive | | |
| I I

L |

l ! | | | |
I I

Data Low I

| Mmsp ! 1sB | l
| 320 ) 320 | |

Horizontal
Control Pulse |

Inactive T,
* -

|
|
|
|
7 |

_. Inactive

Data transfer period of 320th line (Internal logic )

Data mput period of 15* line

Data transfer period of 1:t line (Internal logic ) Data mput period of 320th 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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6-5-2) KFERA4Z%  Horizontal Stanard timing

Transfer Only MSB data of Single line Transfer Only LSB data of Single ine

GCK
BSP | | ’ | | | |
1 2 3 120 121 122 123 124 1 2 3 120 121 122 123 124 1
Data 6Signal l l l J'
R{O}[1]
G[O)/[1] pixel
B[O)/[1] 239:240)

Ixel-238S

o
>
D

/ Pixel 3 pixel-239
Rio] R MSB R MSB
RI[1] Pixel 4 pixel-240
R MSB R MSB

pixel-24C
R LSB

Pixel 3 pixel-239
G MSB G MSB

Gl1] Pixel 4 o pixel-240 ' 4 o
) G MSB G MSB

pixel-239
G LSB

Glo]

pixel-240
G LSB

pixel-239
B LSB

B[0] Pixel 4 pixel-239
| B MSB B MSB

Fixel 4 pixel-240 pixel-24C

2
m

Bl1] .

\ B MSB B MSB B LSB
Transferred(Input) pixel data. Transfered(Input) pixel data.
Transfer(Input) Only MSB data Transfer(Input) Only LSBdata

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

1 Frame

INTB ¢ e 7
£ IerslNTB

GSP - o

& : : .
]

I . i

thsGSP &4 3 tIsGSP .

] [

| ! !

| I [l

| i i

| ] |

647 648, 1 2 : 3~ 159 160 161 = = == == == — — — > 321 322 323 ~642 643 644 645 646 647 ' 648 1 2

l 1

|

[

GUK
-5 i : | |
| I : l ' . |
= N :
il ] '
' ' . |
. :
o - |
o : |
' |
{;[-_‘N—‘, Low (GEN : Inactive ) E E : Low (GEN : Inactive ) | S-
I
|
I

I
I
|
I
Lane- 160 :

1

Luu Rl

Line-80

Data _ss 4 (S Low mu

[
(ontrol -s -
Puls '
| ; i
]
| v
’ i
. N h ale - -
State s&\ H“"I‘EL.“I']’:: e ) Partial Update of Pixels

1}151*1.-&*:'8 #1 T -' (#1 to #2) . H2 SS
P |

' |
| [Example } -------------------- R e A ——— .
& Line No =1

[ \
: l 1 . No update :
| Adne No=8&) —|9 l
| .

: | Par't|a| Partial update of 80 to 160 lmes E
: Lane No=160 =———>> :
| | |
: No update :
| | l
: Line No =320 :
. | .
| |
: 17 ALL Vertical stripe (Red) 2w = Lines (80-160) Partial update | :
: (Back 1s Yellow. Text & Partal (Bluel) | :
| |
: (—— :
| 3 Static image Partial Update m :
| |
| I
\ /

Data : R[0].R[1].Gl0].G[1].Blo],B[1]

Horizontal Control Pulse : BCK , BSP

Figure 6-5-3 Patial Update 1
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MODEL No.

LS021B7DD02

SPEC No.

P

/)

LCP-2619052A

JJO-TaM0g

_ C1o®[d)

"EZLRLW npow pun o], daay | A PUR VA N TA @ 1RO
JOFT,, S| EUIUIAS) (B S BUL - J0OE]

( uonelad |[BUUON) NO

PIOH

| v abew m&-mmmE_ “A Z# abew|

\ — JAT]OE E—m_m / N

e

_. JATIOE U] _ ﬁ

]

JTUTTU UL

LT L - ... ------—------r------------------- L |

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

UL

u|

L# abew|

NI USRS [|B MUNN ¢ G | FIIIU]
YIB]§] USROS [JB APLLA

(][O [T]D (O] [T (0] : [eude vied
Wl C dSE] - Pudlg [a1juo)) [BUoZLo ]|

N-TaM0J

(4 | ETIu

_

[ 2anjoeU] |

|

|

_ “ ” _ _ 4 —
[ @AT0B U] ] IAIPY [ @An)0BU] | « OAIRYE [ 2AT108U] ] SAIRY [ @AanjoeU] | |
I o D & | i
— _._ “ “ " - " —S ™
| 2anjoey] | | : y | 9anpoeur] .: : _._ : : " [ @anoeuf | | : | [ @anoeU] | "

InntnhnnnnnnnnnnhRh LGRS

-
[ anioey] | Tﬂ

N1

— JATIOEU] ._

2aje3s
uolnjeiadQ

snjels
2Npow

MBIIA
Aejdsiqg

jeubis
ejeq

leubig
|joijuo)
|ejuozuoy

dS9O

g.NI

VA

aA |jeubis

W02
IWOOA
)
QAN
lamod
LOAA

Mode Change Sequence

6-5-4

Figure
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6-6) ANDESELEBEERRER. S —F745%FE Input Signal and Display, Gate Line Setting
(T—3OEM@mERAE Data position in display(H,V] >

P*: Pixels position

[ *: Gate line

Red D3 HPixclHT—2Signal
Red signal for odd Pixels

Red D{& #HPixe |l T—42Signal
Red signal for even Pixels
Green®EF #PixclBT—42Signal
Green signal for odd Pixels

e ST T ———

Display
Side up

ActiveArea GreenD{& #Pixel T —42Signal
Pl P240 Green signal for even Pixels
— — Blue®F#Pixcl BT —2Signal
. 240 X 320 dot _— . Signs

Blue signal for odd Pixels

BlueM{&%Pixel B T7—%Signal
Blue signal for cven Pixels

Li21 1Pixel = RGB Liz1

Area gradation of rach RGB have 2 ddot

bité 8] 3= D B &

\ ( 64 color display ) \ Relationship between bit data and pixel
P1 P240)
- L1 9 1pixelIDHRGBEF T2/ 3% 585,

MSB-Pixel-Block occupies 2/3 the

Pl P2 P234 P240
[L320 [L320 L320 LL324)

subpixels of the ecach pixels.

1pixe NDFRGBEIFE T 34 &HH.
LSB-Pixel-Block occupies 1/3 the
FPC subpixels of the each pixels.

I‘ N 1Line R DET LI F—REBRHLEIZONT

About Pixel data of 1 line and the area ratio of 1 pixel.

pixel -1 pixel-2 pixel-3 pixel-4 pixel-239 pixel-240

F L
I L]
'i' -
L “
. ~
a#
* ““
.- L
L

MSB : 2 out of 3 sub-pixels.

LSB: 1outof 3 sub-pixels.

Figure 6-6-1 Data position 1
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6-7) ;HEE ) Power consumption
Table6-7-1 HE®EHN Power Consumption VDD1=3.2V, VDD2=5.0V, VSS(GND)=0V, Ta=25C
Operating Mode Power consumption Min Typ Max unit Remark
s | TFEFFSEHRL 2EEER)
e Hold mode(no display data update) - (32) (248) | n W | [Note 6-7-1]

Condition 1
R Display pattern : White display

T—3EHE—F(IHzEB ¥ 2EAEXR)
Al E 152 Data update modewith display update 1Hz
Condition 2 (1fram/sec)

Display pattern : White display

- (45) (272) | p W | [Note 6-7-2]

T—AEHE—FQOHzEF  2EHBET)
Al E =153 Data update modewith display update |
3 (290) | (895 W | [Note 6-7-3
Condition 3 (30)Hz (30fram/sec) - | A (Note 6-7-3
Display pattern : White display ]_

HEEH Common condition
VDD1=3.2V. VDD2=5.0V, VCOMH=VDD1,VCOML=0V(GND), fCOM= (30Hz)
R6-7T-1DHEBHRICIER6-7-20DVCOMVAVBInFDE 547 (Fili[EEE Capasitance~DFr— TAAFy— V&) &
SHEEA.
The contents of VCOM, VA, and VB terminals{Equivalent cireuit Charge to eapacitor,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 )
CHDEIFEBETHY. T—3EFHEFOPeakERTIEIHYEBADT, BRICRBZEZFLETTFILY,
VDD1,VDD2RAIZaVT oY DR EEHEHLTET.

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.

P =T (I e s T a Tl a1 TS a1 a1 & Wi L] i &
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Table 6-7-2 COMifiFANBE
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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 - . 56 73 | nkF | CLc
Cvb — 59 77 nk CrLc+ Cp
Cva — _ 59 77 _ 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 R4 (B 8T551E) Optical specification  (Reflective mode)
| VDD1=3.2V, VDD2=5.0V, VSS_(GND)=0V, Ta=257C
Item Symbol Min. Typ. Max. unit Remark
021
AL Horizontal
Viewing angle 6 22 Note 7-1]
range 611
= Vertical
Ak o A
<k I\tt CR o [Note 7-2] , [Note 7-3]
Contrast ratio {
Eﬂ-‘r$ 1 R Yo [Note 7-3]
Reflectivity ratio
Black — Whit
I 2 Tr ms . .
_l [Note 7-3] , [Note 7-4]
Response 4 |
1 White — Black
Time td ms

[Note 7-3] , [Note 7-4]

INA)LERE

Panel

Chromaticity

[Note 7-3]

> Reference value

BLUE

NTSC kb
NTSC ratio

X NR)IEBEER, RIHETEIHYEERA., (BEE)

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

Table 7-2 89451 GE@451E) Optical specification(Transmissive mode)
VDD1=3.2V, VDD2=5.0V, VSS(GND)=0V, Ta=257C

Item | Symbol Min. Tvp. Max. I unit I Remark
125 18 38
L . T (—) (1.2) (—) %
Transmissivity ratio
‘ Black — White
| Ttr — (200) (500) ms [Note 7-3] , [Note 7-4]
Response Time
[Note 7-5]

[(Note 7-5] EBERUILEREIL, RIHETEHYFELA . (BEFE)

Transmissirity ratio and Response Time is not a guaranteed value. (Reference value )

N s T a1 T a1 =" & Wi L] i &
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- e Tl BT =10

A 011

FPC

/

6 o'clock direction

i A S P & Wi &  §J a

[Note 7-1] SBBEFADFEZE Defintion of Viewing Angle

Normal hine
|

|
R

Contrast ratio(CR) =

A 012

SPEC No. MODEL No. PAGE
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Normal line
A 622 i
A a Mo
| A 21
|

6 o'clock direction

Figure 7-1 Defintion of Viewing Angle

|Note 7-2] aFSAREEDFEZE Defintion of Contrast Ratio
AURSAREZELUTDISIZEET S,

The contrast ratio 1s defined as the following.

Reflection intensity in white display

Reflection intensity in black display

Figure 7-3 1s for response time measurement.

[Note 7-3] XF4FEDBIEHRIF Optical characteristics measurement equipment.
AR ARE, RETE NA\RIILEFREAREDBFEIXRT7-2, ICEEEDBIEIXE7-3D8|IF A EZRLNT,
BEHOWNIINERIFEREICTRELET

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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AlEZF Measurement equipment
(CM-700D)

Normal line
80

sSensor

\[] Light Source

(D65)
, Integrating
sphere
LCD panel

Display center

Figure 7-2 Contrast ratio, Retlection ratio,

Panel chromaticity

BlElLl{ Whlt{_’!‘

HA|7FE2F Measurement equipment

(DMS-803 )

Light Source

-30°

Normal line

SENsor

LCD panel

Y

Display center

Figure 7-3 Response time

[Note 7-4] BB RE(RSTEDZEIL) Respons time (Change in reflection ratio)
ARUVOBRELGAESZANL. TOFOZXFH HNOFREILICTERLET.
It's difined by the time change of optical receiver output when signal 18 input to display
white or black

N

10%

_ Time

Optical receiver output
(Incremental ) \ 4
gﬂl'!“
~..._____________________ /)
100% b Z

Figure 7-4 Respons time
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8.

i F&1Y 2T Pin Assignment

8-1) nF&IY X T Pin Assignment
XK IEDEFEMRIEIR14-112RLUET

The outline dimensions are shown 1in Figure 14-1

Display surtace

SPEC No.
LCP-2619052A

MODEL No. PAGE
LS021B7DD02 37

Rear surface

F e Tl T =TT a1 =" & Wi L] i &

Figure 8-1

Pin Assignment

Table 8-1 Pin Assignment

——— —

VCOM
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8-2) FPC HTYHITH1E FPC Bend Specification

Table 8-2-1 MEORDI2 Recommended Connector

Product manufacturer | Series Part number Contact
TBD TBD TBD | TBD

| TBD | TBD TBD | TBD

| TBD TBD TBD TBD

FPCZITURRITARRIE. FHN)THRETLAEMEFFHQOTHRELIEZRLL ETHIFTTSELY.

FPCIESASRIZHEMUGLMERBEVEBLET , 2. FPCENRIILDIESEICIZAL RES X ELVMESBELVELET,
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.

BICAZAIVOMEIHELLTVES. TREOFEFRZMELTTSL,

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

X EMH(1) FPCHEZRMRIFRRI: HSATyUME TBD mm - TBD mm
% (2) m/NHEITR: AZE RTBD mm
Condition (1) FPC bend recommended area: TBD mm — TBD mm from glass edge.
Condition (2) Minimum bend R:  Inner diameter R TBD

Figure 82 FPC Bend Specification

(Note 8-1] RIRFAAREI~FYEBIFLELNTTE,
Do not bend to the front polarizer film side.

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

[Note 8-3] FPCEHF->TLCOE  A—/ILE AL TIFIzY, FPCIZEIELG HZEMA =Y LENTLIZELY,
Do not hang LCD module by FPC or apply force to FPC.

9. Frmmfi Display Qualities

BRTAARATLAEDA—ILEBTRREUICEATAIRER, HEREREE|IZE 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. 2P| Recommended example

10-1)

VDD2 (5.0V)
VDD1 (3.2V)

i+ EIEEH External Capacitors

C1 C2 Logic Signal :"1. 2.13 lnCh
VCOM 04 CO]OI‘ LCD
VB
GND
(VSS)

Figure 10-1 External capacitor recommendation capacity value

<RI TUOYABEE(E Recommended capacity value >

Cl: VDDI1-VSS ‘rank B 1.0pF Ceramic capacitor

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

X LREEIB R VOEBRICONTIEHERBITY .

CEADOREFAHR AT LAEESHEZFHETRLV - ETERATLTZELY,
(AT BESEERMREIVLKRELGLLDZERT HF(LAEE)

*¢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.)

N s T a1 T a1 =" & Wi L] i &
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10-2) HEREMEER Recommended Structure Diagram

EREITEOFEESEIR  Precautions for SET design.

T—1) 0 %HTAEIRD12OERAZXEREINET,
1,20CkYBR@E~DAGNINZNT =) T DEEZHIELET .
1 : Space-1 INVDDAREERFORBICITIARN—AZHERBELNET,
2 . CG FTREDESICHN—NFRITRBED 22— IZBEERLET
TO2)INEFETIEAENSCRRTED2A—ILERIZTRYNREEL RIRLIONEET S
A EEMENBYEITOTIEERINET .

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

Fl-. EREREORICENEICEDTEAFENRELLGNISICHRICEBENET

And, please design the housing so that distortion / ete. does not occur due to external pressure.

LCD Module OCA

Adhesive

BL rim tape

Figure 10-2  Precautions for SET design

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



SHARP SPEC No. MODEL No. PAGE

LCP-2619052A LS021B7DD02 41

1. EDRIAZAE Marking

11-1)1422 xR Displayed by printing. (Ink-jet print)

E11-11ZENRIIEZR~LET,

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

Dispaly contents (top view not to scale )

Printing Area

e

Figure. 11-1 Lot number printing position

Table 11-1  EIFANEEFM Marking line definition

B BT D e -
' :

| 1 | YMDDP Y

| (0,1,- - 8,9)

I M

|

|

| DD

|

| p

|

| Code of manufacture

| A KET2—F

: | | | Product revision

| 9 019345 01235 1) 7 JUNo(6HT)

- - = e Epareyey. Consecutive number (Traceabillity number)  __ _ _ _ _ _ _ _ _

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—brEHLITERE - TBD (max)
Piling number of cartons.
2) 1h—kALER{EEL - TBD pes
Pakage quantity 1in one carton
3) h—hoH4X - (378 mm x  (382) mm x (255) mm
Carton size (Typ.)
1) BitEE=E . TBD kg (One carton filled with (TBD) modules)

Total mass

5 H—brREIRE Carton store environment

~mfE Temperature

0~40°C

kB Humadaty
60%RHLLTF
ERESEETICEOWTLEEDLGLE
60%RH or lower (at 40 C)
There should be no condensation at low temperature and high humidity.

SR Atmosphere
.7 D) FEFHRBRUVERMZE LBRSELIFFNANRHSNGNE

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

and wiring, are to be detected.

F# Opening the package
HERICEAMBEEBDOTFTE D a—ILDKIBEHILT BT,
S0%RHLLEIZRIE R, BT —AFOH/ NI REEL THE TSI,
In order to prevent electrostatic damage to TFT 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 HICKABILZHT=OIC BEETORENMN—RITTRERWNET .

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

RKAEH Atmospheric condition
BEMEOHAACERERMEDLDE—KICRETHARITEEIZELY,

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

#5e&fhlE Prevention of dew
faeka h<T=, BERKICENT KIRPRAFZUED LICHh—FZEWTTSE,
N YRES D OB EGBRRAZT I8, ELGRELTIZSELY,
BEERNEZRRRAL. B LTRE TSV, BEICEBRIABOHZEZTHELET,
ARMBEEIICEEELTTEL,
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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HRE) Vibration
BICIERBLTWAERIZIZEE LELNTL 20,

RFHEE Storage Period
LFREFZHETHIHORHFFIRAET. 6 HAEE
XTIV BYHELRETOREXTEERBLET .

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

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

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

X Please refrain from storing in the state that it 1s taken out from the aluminum pack.
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12-2) HEFER Packaging form figure

WaEEXRI12-112RLET .,
EUA— )L EERFICIENZOVRERETLTULVET,

The packing condition 1s shown 1in Figure. 12-1

The packaging 1s designed such that the module does not break during transit.

e

-

Slectronic Components

—

- |

PAL1 TINBD1 Y. XX, xX

=

() PCS

III.‘ /} | HnaE:
TC {t || TYPe
Hisn —

Figure. 12-1 Packaging Form
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13. (R ER S Reliability Test Conditions
13-1) EFEMERBRIAE Reliability Test Items

Table13-1 RehabihityTest Items

No. Test [tem Condition Remark
= m R 1T (GEENE)
1 | High temperature storage test Ta=80C 240h
| (Non operating test)
KR R7F GEEE)
9 | Low temperature storage test Ta=-30C 240h

| (Non operating test)

= B8B=
=)/ [S) 4

Tp=40C/95%RH 240h

High t ature and high
3 150 temperature and nig (fags =1t No condensation )

| humidity operating test

= m N 1F e
4 . . 1Tp=T700C 240h
| High temperature operating test
N=
i ERENE | Tp=-20°C -
| Low temperature operating test ~
A% GEEE)

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

¢ | Thermal Shock test 1h/ 5 eycle

(Non operating test)

—_— —_—

| HERE GEBE)

+200V, 200pF  (0Q)
7 | Electro static discharge test p

K=+ 1@  each terminai: 1 time

(Non operating testQ_

[Note] Ta= EB/RE Ambient temperature
Tp = /N )L:mE Panel surface temperature
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Result Evaluation Criteria

Under the display quality test conditions with normal operation state, these shall be no change
which may atfect practical display function.

(OREBFIRE : RE=15~35C. [RE=45~75%. [l /E=86~106kPa
normal operation state: Temperature:15~35C Humidity:45~75%,
Atmospheric pressure:86~ 106kpa
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