SHARP

No. LCP-0620032D

DATE 01-Dec-20
REV. 07-Jul-23

4 N\
DEVICE SPECIFICATION
FOR
. CD Module
. J

wooee v, LS021B7DD02

These parts are complied with the RoHS directive.

= This document is a reference specification.

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

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

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

DEVELOPMENT DIVISION

MOBILE , IA BUSINESS UNIT

BUSINESS UNIT

SHARP DISPLAY TECHNOLOGY CORPORATION




WETEFE RECORDS OF REVISION

Model No : LS021B7DD02
REV
SPEC No. Date No |PAGE SUMMARY NOTE
E31]
LCP-0620032 (2020/12/1 - — |Specification's First edition
LCP-0620032A | 2022/7/8 A 40 |Update Section 9 (add "Warranty Period" )
46 |update figure 12-2-1
Added a note of caution
LCP-0620032B | 2022/12/21 B 18 ” The absolute maximum rating is the limit value. ”
20 |Update Figure 6-2-1
22 |Added Note 6-3-3
29 |Update Figure 6-5-3
35 .
38 Added Note 7-7 and Figure 7-5
46 - 48| Added Section 12-2
49 |Update Figure 12-3-2
LCP-0620032C | 2023/6/21 C 50 |Modified Table 13-1-1.
LCP-0620032D | 2023/7/7 D 15 |Updated Table 3-1
39 Updated “Section 6-7 Current Consumption”

Update description of Current Consumption

Changed from power notation to current notation.

Corrected incorrect description.
Corrected Table 6-7-2 to Table 6-8-1
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(FEHRBOERMYHEVOEVEBROEHERICL->TDIE)
[NOTICE]

KIER EDOEE Precautionsd>

a)

b)

c)

d)

e)

AEFRZFBELOZHEEITHIDINBTLEENTLEIT OT, MYKRWICE+RITTERIACE KT, R
EQANBEHLICEMTHEELLZVES. BBEVLWBLETFET F-. F=FICHL TR EHRELEN THRRLA
W& BREAVBELEITFEY,

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.

RERECBB SN TODERANIE, B RRBEFES-RERWGECAGIZHRATH-HODLDTHY . KMEHxRE
[CEOTIEAMBEHE. TOMEFIDOREMEIIH T SRIAFIIRBHEDFHEZITILDOTEIHYFEE A,

T BHEGEFERALECEICKY BB EIXAEFICHIDOLIBENRELGE . B EHADHEIE,
HEICEEMANDDILDLUMNMIDEFFELTE—UZOEEZAEVET A,

The application circuit examples in this publication are provided to explain the representative applications of
SHARP's devices and are not intended to guarantee any circuit design or permit any industrial property right or
other rights to be executed. SHARP takes no responsibility for any problems related to any industrial property
right or a third party resulting from the use of SHARP's devices, except for those resulting directly from

device manufacturing processes.

REBKREICRBSNIFAHAOFEAFHOERLOIEFTEFLEGEL TCERAINSGILEFISERT HIEFIC
BALTELEE—UZT0EEZEVEE A,
SHARP assumes no responsibility for any damage resulting from the use of the device which does not comply

with the instructions and the precautions specified in this publication.

BRETHALLIERMERED O HRIE. FiE. 8. BR. TOMDABITOVTEIMGLTER
TRBENHYET . AR GBOFERANICERFTOEREEHA I TRV EEET IOEMOELET,

SHARP reserves the right to make changes in the specifications, characteristics, data, materials, structures and

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

in order to obtain the latest publication before using any SHARP's device. Manufacturing locations are also subject

to change without notice.

B T GERICE S TELEBEICOVWTE—YIOEEZAVEEA,

AHBETERDEIIG— B GEFEBIFEASNS-OICHISNTOETS,
Observe the following points when in using any device in this publication. SHARP takes no responsibility for
damage caused by improper use of the devices.

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

N—YFJ)aE1—4— Personal computers

‘B Office automation

CREHER Telecommunication equipment
-EHRIEEER Test and measurement equipment
-ERMES Industrial control

- AVHEZS Audio visual and multimedia equipment
-RERELHER Consumer electronics
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f)

g

AEREUTOLSIGHBIERTIEE . BULGERARLURITRALEREL, EHEE-T2MEEERK
[CTHERTALICERVLELET,
The appropriate design measures should be taken to ensure reliability and safety when SHARP's devices are used

for equipment such as:

EEHBOREEE (RITH. EE. BBIELLE)

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

B Traffic signals

A RIBA D IR AN B W Gas leakage sensor breakers
TS5 —LEE Alarm equipment
RIETEHRTE Various safety devices etc.

AHEGFUTORIGBHOTEIMEEE - REUNDELSNIARNDERAZERLTEYELADT, K&
mECNLDARICIEERAITELLENTTSLY,

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

-BEERUVFTHBEKSS Military and space applications

- [RF A E4E ER Nuclear power control equipment
-EMHFICHOI DO EEESR Medical equipment for life support
T EERR Aerospace equipment

BRI EERES Trunk line communication equipment

h) ARERIZOETFALRNHYELL, FRNICEHARFEEOETTIERBSETT SOBBOELET,

i)

k)

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

AYUSZBEANHERTLIRARLUNTIERINSZE L. ERICBHREEOFTF CTERIBSET OB
BMLET,
Contact a SHARP representative, in advance, when intending to use SHARP’s devices for any “specific”

applications other than those recommended by SHARP.

AEFRZICREBVELEBEE. NADITEEIZIVRRTHELDELET,
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.

TUUBHRENEDOFERIHYFEEA,

The ozone-depleting substances are not used.

B M IERoHS 2011/65/EUIZEDNTHYET , RoHSIRIE DI IR R/NF TV DERMLGERIHYEE A,
The device in the production is based on RoHS instructions 2011/65/EU.

And RoHS instructions materials and chlorinated paraffin are not included intentionally.
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(IYFLEEFIR)

[Precautions for handling]

1) ED2—IILORYFEWITESRYEERDDLEWVIREICTIT>TTSLY,

Treat LCD module in dustless surroundings.

(2) FPCEA DRI AIZIRIRT BB L. BT ED2—ILIZA DT HERPIESEOFFIZLTMBITOTTELY,
Be sure to turn off the power supply when remove the plugged FPC.

(3) FPCOIREHELEFICIEED 21— )LAID E B EAOFPCISFALA A SIENKSITERLTT LY,
IREOEMTREGDAREEAHYET,
Be careful not to give any physical stress onto the circuit of LCD module when you plug a FPC.

Physical stress will cause a break or worse connection.

4) N"FILREDRFEARIZEZEIEHLD T, BOEDOHFAGEDTE =Y LGENESEYFNZIF+2FEELT
Ty

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

(5) LCD/ARILIFASAMNEEN TS O ETOEHERETENATLEIGELHYET,
BICEIRWIZIEEELTTEL,
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) RFEZE<CT=O. LCONRRIILD Iy EAITITFRBL TSV £ELEINTLFESTH FF TIEAMNGELTT S,
Be careful to handle this LCD panel in order to avoid injury yourself as this panel is made of glass and have
sharp edge. When the panel is broken, do not touch the glass. Although the panel is difficult to be scattered,
touching the broken part may hurt your hands.

(N KEENRFEMETSEERPLIIDORERICGEYFET DT, TCICKERDIVEZRONNAETHER->T
Ty,
Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft

cloth immediately.

(8) KHAILCGSEBATHYFT . BUIGHER I RESREVBLETS.
This module contains CGS. Please use appropriate anti-static protection methods for all contact with the LCD

panel and its electrical circuits.

(9) KIBAACENMRADEH A ERIRE D THRITEVESICEHER TSI,

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

(10) LCOAEIELI-I5E . BRERARNATAREMUAHYES , REMNROTAPLHITHEMLIZIBE | HESFZITE LA
KTHELRLTZELY,
Liquid crystal contained in the panel may leak if the LCD is broken. If LLC material should accidently come in contact

with the mouth or eyes rinse with water as soon as possible, following the instructions of the appropriate MSDS.
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A1) EARLEDOTII. BERARISESNI=AFT LI T A ZEON2TO—THRERILLTTILY,
NPIILKRENFENZE . RERHIVEELSHVDAFTHERSTTELY,
BNAESZAIZIPA(MYTOE LT La—L) EFE>TREAZEHEMoTTSL,

Ff=, LCD/ARILIHF IS A M EFERALTOET , COBAHEBHAINET EREORRELYET
DT, BMYRNIITHEBL TSN, F-, BEEETHALNTTZE,

IR FEDFBREITORIE. RIERHDIVEROANHATAZTIMOTTEL,

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

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

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

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

Also, do not directly touch with finger. When the terminals cleaning are needed, those should be wiped by a soft
cloth or a cotton swab without directly touching by hand.

(12) REABANDL—ILOHKBEFIDBYFFIFLS . RETEEOBNAAHYET,

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

(EXEHRF DT EFH)

[Precautions for Set-design]

(1) WEDCREELGYET DT RLTED2—ILEFRELGL TR,
Disassembly of the LCD panel in any way voids the warranty and may permanently damage the LCD panel.

(2) IRV EITHEENTT — bR SANF IRV RREFUMNBRESN TV SEIRE) £ UVEITEST L ER
[CEMELGWVATREME N HYET DT, LCDED 2—ILERE T AR ¥ — bR SANEER T LA IR ETT,
FLCDNARIVEIEIZKEGAFE DBV LD BHFHEINSENARILFEDHILIZ DALY | RRBLENMETTEHEN
HYET LCO/ARILEIEZESL S S K IREHTHEELIZELY,

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.

() ASRBEITEADIMHOSAEVERLCD/ ARV IF T+ AEBLTT S,
FrERVRDERETITEVNT. RCNEDX L AD MO SELREREL TS,
Careful consideration should be given to the LCD panel support to avoid stress on the glass surface.

Be sure to design the cabinet so that the module can be assembled without any extra stress such as warp or twist.

(4) FPCONIREICIFAYF)—FAHLEENHYET DT, EBHMEEMLEVEISTEETSL,

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

(6) EPA—IILEAICEHR—EOENNIINLERTLT RRFBRLGEDRRELGYFETOTED2—IILEEE
EBTH&ILGBEICIHLENTTSELY,
It causes an irregular display and the defective indication, etc., when always put constant pressure on the back of

the module. Please do not make the structure to press the back of the module.

6) NRILKREICRERFZOTIEEFEEEZSLSELIEDENLITELTTSL,
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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() KEFEITRESN TV S RRER (T BT FoTIZEN, ThEBATHEALIGE. SR DB - IR
PRHEDLIEDBNAAHYET  BEEEPLCANES LY. ERBRDNTVXFHFLEZED L BN FKERE
HBAGRWLKIITEEFLTTEL,

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) HEEEFHEERNICTHERALTTELY,
COEEZHEA-IGE . BMRRKEBNTHOTLEMEFRIESNELE 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) EL2—IABEREBRAZRDOADESOEM, LIEFICOVWTIE, KAEFREOER-ESEETDL—7 U XIC
HESTTELY,
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on-off input

signal after power on of LCD module.

(10) EYrDFERAFHICEDLE T BV 12— LBEROEREBRRERZEE R TIL,

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

(11) EDa—ILOBMYFEWR AR IELTEHBIEHFEEETEA RGP TORBRELLIC. ChoDHRE
RETLHRE. BH. BER. HEZEOMHOFERAIBREOCERDRERIZGLIENHYET DT, ZOLI%
BRIETCIEALGZLTTEL,

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) BEDa—I)LREITEHLELTRESIR—IEMOTEYFET DT, RESIR—IFERALTITFERAZILY,
i?‘:—EZ%IJ75\L,7‘_1%ax7~7~—l~(iﬁﬂ£") fFIF LG TLIZELY,
RESIRA—FEBUVBEYR T TREFRET HE. RARKANEZEL. RRTREELHFAREAHYET,
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/NFRILIE, BMBIR ML R ICKYRRICHENHIELHYET . Al HIAYIHLELZE DAL AN
MHLENERICTEE EISERELTTSL,
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.
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(14) AZZEETRUORTFAREH L, BOQEMBIFERASN ST RF RG-S )V EBEFIDLCD/ARILA
DFLFLEDTD . BRARIILOEE-HEITOEATHOSNIHHOBEBREERERL 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) EDa—IVIZBANGEEREAELGNEIIC, REMZEEL-EREE - R ZHBUOLET,

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

(16) AHE I, BiK-BIEEHRTEHYEE A,

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

(17) AERICZEESKBEREEALTOET OT, ARILOBRVEIZEITHEFESR(200VELDIZFZFED L, FiE
DABZEHERE TS,
As this LCD module is composed electronic circuits, it is sensitive to electrostatic discharge of 200V or more.

Handle with care using cautions for the followings.

® {EZ3E/Operators
EEENEIZTDOITEHKR. BY. FRENEEY (FAOU. RITFLY . JLEQOHEZY) DHE. AKX
ITHESNFTETIRNLAHYETOT. HEST KA (BRESRSLEMIR) ZFALTTIL,

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

®  23#f-ERX{E/Equipment and containers
BRI OME. BEZHF ORM. . BEZ BAILEHE. 2OAT7 BEH. FAS T, Ty XS,
BRF)VITRHEINRLETIBNIHYET OT. HEIR K (FHEHIEM: 100MQ) ZTo>TTELY,
Process equipment such as conveyer, soldering iron, working bench and containers may possibly generate
electrostatic charge up and discharge. Equipment must be grounded through 100Mohms resistance.

Use ion blower.

® [K/Floor
RIFAROBEM -BRENSREL-FHERERET O LTREGERIZHLET . RMAREY (E 0 FH#.
JLF)DIGE. LIZOAZAFROERBOHESNREETICHEETIBNNHYET O THERR XK
(BES M 100MQ) ZToTTELY,
Floor plays an important role in leaking static electricity generated in human body or equipment.
If the floor is made of insulated material (such as polymer or rubber material), such static electricity may
charge. Proper measure should be taken to avoid static electricity charge (electrostatic earth: 100Mohms).
There is a possibility that the static electricity is charged to them without leakage in case of insulating floor,
so the electrostatic earth: 100Mohms should be made.
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® EE/Humidity
EEXGORE L. HEXREVAROREENICERLTEYBEHLICKELEDLYEFLET,
IREMNORRFEIRSEME S ARDOBHESHIEMIENMZIBEALTEZRET 4. IBEZ40%LLEICRD
FRICLT TSV FIZSIR— 2R TEOCANDFNINET A ITEEFE. EEZS0LLEICRE, BORE
JOo7—%&HERATEL
Humidity in work area relates to surface resistance of the persons or objects that generate electrostatics,
and it can be manipulated to prevent electrostatic charge. Humidity of 40% or lower increases electrostatic
earth resistance and promotes electrostatic charging. Therefore, the humidity in the work area should be
kept above 40%. Specifically for film peeling process or processes that require human hands, humidity should

be kept above 50% and use electricity removal blower.

® Y7/ Transportation
Eif-REIXZTOTA (BERORE ICXVBRFORARFO-ILEOREMBNTELLY . F-AKE
ICHEL-RERFICIYFEFTEFEECIBNAHYFET O TREMBFILHER A EKEITOT
TELY,
Containers and styroform used in transporation and storage may charge electrostatic (from friction and
peeling) or electrostatic charge from human body, etc. may cause containers and styroform to have induced

charge. Proper electrostatic measure should be taken for containers and storage material.
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(1

2)

(3)

4

(5)

@)

(8)

(9)

(10)

(BN{ERr D EEEIR)

[Precautions for operating LCD module]

R)/OO7z O ZERIEEEZLLZESV, LCD/ARIILDARIIEBRICHEEZE R DIEFRHANRELET,
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.

EESHEBEMNICTHERALTTSILY,
COEFAZBA-BE . BAFAERATHOTHEERFRIISNFEA,
Be sure to use LCD module within the operating conditions. Operating module out of the range is not guaranteed

even if it is in the absolute maximum rating.

LCD/ARILIFHHREDREN THHESELRVOTTEV, BEDQRELLYET,

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

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

proper picture quality.

BHIEERRE. 2BELUA(FE. 88 L. TNRULDBEIX) Iy 2 EEE AN TRIEHNESELVERIC
BLEL TLZELY,
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) LCDEV a— LABEINRNIEZE . RRAATINRBETEY . RRICEENHETS . TOBEET 20

BESTAHEITOTTSL,
If LCD module takes a static electricity, as the display image which is written into pixel memory might not be

displayed, Data update should be executed frequently.

ERTOLEBAIDNHLIRTOBR. SHMEBRICKYRLANILAENCEDLIENHYETH. ThIEHETLFEH
TLHYFEEA,

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

source of light).

AEKREBICRESA TV SN ERERE, BT FoTEN, ChEBATEMALIISS . BADHRE - IR
PRHEDLIEDBNAHYET  BEEEPANESLEY. ERBRDONTVFFELZED L, N EKERE
BAGROKIITERETLTTEL,

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.

EVA—IUABREBRARDAAESONM, tIERICOVTIE, KAEHEEDER-EEEXTD— U RIZH-T
TELY,
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on-off input signal

after power on of LCD module.

EimeiE F CORKBFERSNDGSF. BEXNRNIDEIZGYET,
The prevention of dew condition is necessary when LCD is used for long time under high-temperature and

high-humidity
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(REROIEER)

[Precautions for Storage]

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

(2) ERREFREUTTRERMHENREL . ERREFREULETIFAMMEDREKLLY ., TORKREIZRSLL
BRGEENHYET . TESLTERMETOREFEZESBVOLET . FLEEDTWBFICRELET L. FHER
BEVUVAYRITAILLDT A—TEZTET, TELEITERMATOREESELLET,

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) BREAHE Keeping Method

a. BESTAXICIEBTHELTTSILY, b. FLAIZHD THEFTICIRE TELY,
a. Don't keeping under the direct sunlight. b. Keeping in the tray under the dark place

DONT DO

=~

-,

7 >
T
,/"‘ A o
LR X' s
*';‘\s'o'/:’ "4‘ A
o .
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(1)

2

(3)

4

(5)

(6)

(thDEFEHEIE)
[Other Notice]

AHERTEEN TOTFEA, REEVLOIRET DTITRBEVNET,

Operation outside specified environmental conditions cannot be guaranteed.

BIR(VDD-VSS)DAVE—F L RAETIF THERAY 5 4. LCODED 21— L DEEHNGELIZ
NARIAVERBALTTSLY,

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

NPIVKRAICITFARDGERYFTONTOET L, ABOKRBIEEIMRICHLTHIELET DT,

EST B ACRNVEMEOLETRERIRELGUVDEIICLTEELY,

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.

HWEDRRLELGYFET DT RLTED2—ILESELELT TS,
Disassembling the LCD module will cause permanent damage to the module.

Do not disassemble the module.

LCD/ARILAIEL-IEE . FOBRBEODFRITANGNTZEN, B@EMNF R . KIRFIZFHWEZE (.
ELIZARRTHLVEELTZELY,

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.

AERF. FEMEHLLHERTERETOLEETIEICRUVTODS(FHEZOY, HFE/ N,
1-1-1k) 704y  MEERR)Z—VIFEALTOER A -, BATEYFEE 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.

(M) EDP21—ILOBEEIZOVTIE, A BRKICKYRHEZ T HEENHYFET,

FNFNOBEBEREIHE->TEELTTEL,

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

(8) Zfth, BEEFEHMIIHT HEEFETEFLTIZS,

Observe all other precautionary requirements in handling general electronic components.
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(LCDESA—ILOEFEIEEIE)

[Discarding liquid crystal modules]

LCDEDA—ILEWEIT HHEEIEILUTOEITEELTTILY,
Follow the regulations when LCD module is scrapped.

The government you stay may have some regulationsabout it.

LCD/ SR JL o ASRBELTUEEL TS,
ALCDE A—ILDEFEEMEIEIHYFEE A,
LCD/ARILICIE. BIR-BEEMEFEFATEYEEA.
LCD/ARILIZEFNDREM AT, S<HE ($9100mg) T, /ARIILHAEINTHIR
NETDHIFE ZE2HHF HEBEE (LD50) =2000mg/ke.
ZER M (Aims test) : 2% (Negative) DM HEBATHEALTEYET,

LCD Panel ¢ Dispose of as glass waste. This LCD module contains no harmful substances.
The liquid crystal panel contains no dangerous or harmful substances.
This liquid crystal panel contains only an extremely small amount of liquid crystal
(approximately 100mg) and therefore it will not leak even if the panel should break.
Its median lethal dose (LD50) is greater than 2,000 mg/kg and a mutagenetic
(Aims test: negative) material is used.
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(RRARDIEER)

[Precautions for Rear Polarizer]

ERABROREICITIEER LTI LEFERALTEYET,
PEER EDVLASERRIBNREELLT VA RYBRNIZEITERLLZS,
Brightness enhancement film is being used for rear polaraizer surface.

This film is easy to delaminate during layers.

DAHBOETE. FKEF. REICEVTRARDIHBAEFE ., BOASEHSLENOEIITLTTEL,
BRI DOE oM TG LAIREELHYET
Do not have an impact or put on a high stress on the edge of rear polarizer because it has the potential to become

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

DRFHIRDIRET IV LERIBES DRI TRORITERELTT S,

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

a) RETAIVLZRIEET DEEFICHARGRICENLOOHFLGLDEHTENTTSLY,

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

b) RETIILLDRIBIIIET —TELEL . B-POL-1D A" O A MAIZHIBEL TTSILY,
Please peel off a protect film with adohesive tape.
At that time, peel direction is “A” in Figure POL-1.

10°~20°

HI
O Y

I
(
| _
b
== _| ..... . —
I
i A
3
I
TN

/\_/

Figure POL-1 Peel direction of protection film(Rear side up)
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c) HBEEATORDMET—TDRIBEAEIX180° ITEVLAETITOTTALY,
FIREAEI TRBIIDIIRLEMRBAREELOIRYET,
Please peel off the peel angle by about 180°.

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

Adhesive tape

N

OK

180°

Rear protect film

e

I 90°

NG

Figure POL-2 Peel angle
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1. WA Applicable Memory liquid 64 Color crystal display
CGUaAVEEN SV RAERWNMERE Q4B HS— ATV RBTAATLATT,
HERIER14-11ZTRLTOET,
This TFT 64-Color LCD module is a reflective active-matrix with slightly transmissive
memory liquid crystal display module with CG silicone thin film transistor.
Module outline is indicated in Figure 14-1
2. #BEE Overview
- WEBAEAT—/IARIL
- BEYARX213% fHEE 240 x 320E R
* Bbit/ \SLILEFIZXR DR R
- TEHROKRRICRGBZ2bitZALVTHY ., 64 RITAAIRE
- NRILABICT—RRIEBEAD AT —ENE
- B/ ORMERANVER - B8OV N\ IMIED 1L
- BIEHBEBATFT/ARIL
- RESLRITHCEHR
FPCIZ &
- Reflective active-matrix with slightly transmissive panel of Color.
2.13” screen has 240 x 320 resolusion.
+ Display control by 6bit parallel data signal communication.
1 pixel has RGB each 2bit, the pixel can display 64 colors.
+ Internal memory for data storage within the panel.
+ Thin, light-weight and compact module with monolithic technology.
+ Super low power consumption TFT panel.
Front polarizer surface is HC treatment
- With FPC (Applicable connector : Ref to recommended connector on Table 8-1)
3. BHWAYEHE Mechanical Specification
Table 3-1 #MA9E#HZER Module mechanical specification AD
Item Specification unit
BEY 14X Screen size 2.13” inch
BAMTRIT  Active Area 32.4 x 43.2 mm
Ry R Dot configuration 240 (H) x 320 (V) Dot
KykEyF Dot pitch 0.135 (H) x 0.135 (V) mm
B R E 5 Pixel Array AN
Stripe Array
TRE—F Display mode Normally Black
YASIRBA Outline Dimension 35.4 (W) x 48.6 (H) x (0.91) (D) mm
= Mass 3.5 (max)
= L Surface treatment Fromt Pola.rizer : HC (Hard coart treatment )
Rear Polarizer : With APCF -

[Note] EEMANETEDOLAEFIR14-1251E

Detail dimension and tolerance are shown in Figure.14-1
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4, ANIEFRIHEBEUBEEE Input terminal names and functions
Table 4-1 #HF5£#l Pin description
Pin Cofigur
Symbol /0 . Function s &
No ation
F—hRSAN—ER
1 | vDD2 | Power — 7RRIANTRR _ ,
Power supply for the Vertical Driver
2 (NO) - - Open (No connection)
3 GSP Input NoPull | #—kRSA/\DRE—HMES Start signal for the Gate-Driver
F—hRSA /DI BYIIES
4 | ek Input | Nopun | 2 HEZIAQZAVIES
Clock for signal for the Gate-Driver
5 GEN Input NoPull | #—kAR—TIILES Gate enable signal
INAFV/TF— RSO NEIES
6 | INTB Iput | Nopull |/ \TTW/TTHESAOUEMERS
Initial signal for Binary/Gate-Driver
LCDDRESER
VCOMERIHI#8 M Signal / Duty =50% DK Note 4-1
7 VB Input — .
Black signal voltage of LCD (Note 4-2)
Inphase signal to VCOM / Duty=50% Square wave
LCOOHEFERE
VCOM & ¥ {57 #8 0 Signal/ Duty =50% D A4
8 VA Input — . .1“5141‘5 i b OB Note 4-1
White signal voltage of LCD
Opposite phase signal to VCOM / Duty=50% Square wave
NAFIVEZANR— &ERAEVER
9 VDD1 Power _ AFIVESA4 I_I$. ) &R . .
Power supply for the Horizontal driver and the Pixels mem
10 VSS Power — GND
INAFVESAINDRE—MESB
11 BSP Input | NoPull TIEZ AL
Start signal for the Binary-Driver
NAFIRSA DOy 9ES
12 | BCK Input | Nopun |/ STTUEIAOIEVIES
Clock for driving of Binary-Driver
13 R [0] Input NoPull | FHERDHKES Red signal for odd Pixels
14 R [1] Input NoPull | BHEROKES Red signal for even Pixels
15 G [0] Input NoPull | FHEFRDEFES Green signal for odd Pixels
16 G [1] Input NoPull | BHEROXFES Green signal for even Pixels
17 B [0] Input NoPull | FHEFROEFES Blue signal for odd Pixels
18 B [1] Input NoPull | BHEROEFES Blue signal for even Pixels
19 (NO) - - Open (No connection)
LCDODOEVIHFERE / Duty =50% DA
20 | VCOM | Input - ~IFRIE / Duty =604 DL Note 4-1
Common terminal voltage for LCD / Duty=50% Square wave
21 (NC) - - Open (No connection)

NoPull : FIT7yT . TIULEILEELTHEL
Neither Pulled up nor Pulled down.

Note 4-1:

LTT&EL, VBIXVCOMERLIES TY . VAIZVCOMVBD RERIEFT TY .
Because of direct connecting to internal common electrode,

Please don’t be static electricity/ripple/etc applied.
VB is the same signal as VCOM and VA is the inverse signal of VCOM and VB

RNE DX A FHEBICEZEDOGA>TEYETOT, HES. YVTILELMAIENAENELSITER
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Table 4-2 AHAEBLAR)L Input Signal Level
Signal FEElis WHE TR TR
Symbol 1/0 Voltage o
(type) Boot Initial (Update mode) ( Hold mode )
VDD2 Power DC Power 5.0V 5.0V 5.0V 5.0V 5.0V
GSP Input Pulse Signal 0/3.2 ov ov Hi/ Lo ov
GCK Input CLK 0/3.2 ov ov CLK ov
Pulse Signal
GEN Input Hse signa 0/3.2 ov ov Hi/Lo ov
/" Hior Lo
INTB Input Pulse Signal 0/3.2 ov ov Hi/ Lo ov
VB Input TR 0/3.2 oV oV 0/3.2 0/3.2
Square pulse
VA Input AR 0/3.2 oV oV 0/3.2 0/3.2
Square pulse
VDD1 Power DC Power 3.2V 3.2V 3.2V 3.2V 3.2V
VSS Power GND ov ov ov ov ov
BSP Input Pulse Signal 0/3.2 ov ov Hi/ Lo ov
BCK Input CLK 0/3.2 ov ov CLK ov
R [0] Input Logic Signal 0/3.2 ov ov Hi/ Lo ov
R [1] Input Logic Signal 0/5.2 ov ov Hi/Lo ov
G [o] Input Logic Signal 0/3.2 ov ov Hi/ Lo ov
G [1] Input Logic Signal 0/3.2 ov ov Hi/ Lo ov
B [o] Input Logic Signal 0/3.2 ov ov Hi/ Lo ov
B [1] Input Logic Signal 0/5.2 ov ov Hi/Lo ov
veoM | mmput VeR 2 0/3.2 oV oV 0/3.2 0/3.2
Square pulse

[Genaral Note ]

VSS=GND=0V

X TBEMEIIEZIEEOtypEDTE

Above each Voltage value is typical.

Boot

X WHE

Initial

X THEH

Data Update mode

X T—ARE
Hold mode

BIRIRARF

BEIFXVSS(GND=0V)EHELLI-{ETT,
Above Voltage value is a value based on VSS (GND = 0V)

When just input Power
BREA®%Z.ES AN

- Between PowerON and Input Signal.
RNT—HDEZTMZEE

: Updates data in pixcel memory.

TREHELTRTHMES

Maintains memory internal data and maintain current display
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5. ¥R KTEHE Absolute Maximum Rating
Table 5-1 ##EX®JRAEH Absolute Maximum Rating VSS(GND)=0V
Item Symbol Terminal MIN. MAX. Unit Remark
V_VDD1 VDD1 -0.3 5.5 A%
~ZAN—FERE
FoAN—RREE V_VDD2 VDD2 0.3 5.5 v
Power supply voltage
V_VSS VSS 0 0 A%
. GSP,GCK
High Level VHI GEN.INTB V_VDD1 A%
AQEFTERE BSP,BCK
Input signal voltage R [0:1]
Low Level VLI G [0:1] -0.3 A%
B [0:1]
QAEVIHFERE High Level | VH_VCOM VCOM — 3.4 [Note 5-4]
VCOM,VA,VB VA \Y%
terminal voltage Low Level VL_VCOM VB -0.3 N
i Note 5-1
RERE e & a0 w0 | | Metes
Strage Temperature [Note 5-2]
B{ERE (N\RIILRERE) [Note 5-1]
Operation Temperature Topr — -20 70 C [Note 5-2]
(at panel surface) [Note 5-3]
¥ : The absolute maximum rating is the limit value. AB

[Genaral Note ]| EEILVSS(GND=0V)ZE#LLI={ETT,
Above Voltage value is a value based on VSS (GND = 0V)
VSS=GND=0V

[Note 5-4] VA,VB,VCOM®High-Level EE(ZVDD1LT T 5,
The Hight Level of VA/VB/VCOM must be below VDD1 voltage.

[Note 5-1] ELa—ILDWAEEEDIZBAL TEREREBERALNELIICLTTEN,
Do not exceed this temperature in any parts of module.

[Note 5-2] iREEIF95% CRE40E) FTELTTEW, FHERITIETFELTTELY,
RANRHKBEEIICUTICL, BEEIELHVTTIL,
RBELEEE. EX)— IR RELAEZKEBRELGWMEELNHYET,
Humidity 95%RH Max.(Ta = 40°C) Attention should be paid to static electricity Maximum
wet bulb temperature is 39°C or lower. No condensation is allowed.

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

[Note 5-3] BMEREIIBIMEDAERIAT HRETHY . AVFSAM EERE - TOMORRAMIZELTE
Ta=+25°CICTHIEZITLES
Operating temperature is the temperature that guarantees only for the operation.
For contrast, response time, and other display quality determination, use Ta=+25C.
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6. ESHEE Electrical characteristics

Table 6-1-1 BEE)%# Operating Condition

6-1) TFTi&&/\RILEEEIER TFT LCD panel drive

VSS(GND)=0V, Ta=25C

Ttem Symbol | Terminal MIN. Typ MAX. Unit Remark
VVDD1 VDD1 3.1 3.2 3.3 Y
RSAN—BRETE
7 iy yvDD2 | VDD2 4.85 5.0 5.15 v
Power supply voltage
VVSS VSS 0 0 0 Y
GSP
GCK
High Level VIH GEN | VDD1-0.1 3.2 VDDL | V
ABESTERE INTB
Input signal BSP
voltage BCK
Low Level yi, | RI01] VSS 0 VSS+0.1 | v
G [0:1]
B [0:1]
VCOM,VA,VB VA ore
. Note 6-1-2
terminal voltage Low Level VCOML VB VSS 0 (VSS+0.1) | Vv

VSS=GND=0V

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

Note 6-1-1 : VCOMEVBIEEHE., VAIXERMHDEST ELYET,
T A—BEPFIAIZIVT DAL FEELENKSHREFEVET,
VBIZVCOMERILIEE T . VAIZVCOM VBD REZEETY .

VB is in-phase with VCOM. VA is opposite-phase to VCOM.
Please design not to be occured deviation of Center voltage / Signal timing.
VB is the same signal as VCOM and VA is the inverse signal of VCOM and VB

Note 6-1-2 : VA,VB,VCOM®MHigh-Level EE[EVDD1LTET B,
The Hight Level of VA/VB/VCOM must be below VDD1 voltage.
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AB

6-2) BIR—4 >R Power supply sequence

J[OB[ USRS [[8 LI
HYREOL—LdEET d-T1

aouanbas }JO-IaMmod aouanbasg uo-1amod 3or[g U99.DS [[B 93LIM
([ HVREOG— LB IEET V-T1
BSAL ST Tk ok BEHTST Wt
Ko | uomns mﬁm\m&mﬂ%m S_uwwﬁ_um;.c_ /f (uonessdo fewioN) NO M\u:m \dﬂm%\/ uopezienul-.T 100G | wo 93e)g uoneradQ
) 1 Y
q-19 V-13
AN £ (1 . ~ O
uoiez|enIu-40 CBM_M__TWEHT& (Aze) o
(S /L ¢ ~/ [Tolg 2
’ [N Y ol g
[Toly B8
]/
(nze)
{ [ L C
LN Y /[/]/ e s g
dsa M99 S
7] dso 5
GL 2}
] (f 5 " E
QD
ﬂ / v (z'€) aLNI =
17
K—> <—>
oesw() S SO[O40 IDD =2
(AZ'€) VA
%II$IIIIL|
ST ORI .m¢_| (Az'e) an
{ E— _ I I _ _
2 o .f _ (AZ'€) WOOA
E@AVA NODA JJ0-Uniod 3se[ ) (AVATNOD A U0-Unio) 3511y )
— 008 711 0€ 1OYV : 9L, 9987 0€ 1YV : L
(Az'e) Taan
TAdA J° %66 o
« « « a g
)7 )7 )7 B
8L 09SWIT U J9SWT UIy LL mu
(A0'S) ZAaA 3
SAAA 30 %66 |
d d 4 o
LI &= AN
A

r> X Power supply sequence

R —

N
4

=2}
B

6-2-1

Figure
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[ON Sequence]

T1: VDD1MX EIFRRI(ICIZ&L ). MBIRIZIL S EAY DBVERIIEALLEVTTELY,
: VDD1 rise time(depend on IC) . Please not use extremely slow power source

T2 : VDD23 L IFRR(ICIZ& %) »  HWBIRICEBEENY DBVERIIEALGEVTTELY,
: VDD2 rise time(depend on IC) . Please not use extremely slow power source

T3: BRAE)AONHL (BEEAEEREEAH) LFET T3 =2 17L—AL
: Pixel memory initialization(write all screen black). T3 = 1frame

T4 : VCOM,VA VB3 % EAVY) BfA T4 = 30us
xR HIEHBERD T v F RO ML Z BRI 51O DERE
: VCOM, VA, VB rise time T4 = 30ps

Release time for initialization of the latch for common control.

BHENS) 0 AR

Duration of normal driving.

| 5. ERATUROMME (EELKEREEAS) LET 15 T3LAR

i : Pixel memory initialization(write all screen black). T5: same T3

T6 : VA,VB,VCOMIL T I B fH T6 = 30us

! : VCOM,VA,VB fall time T6 = 30us

|7 VDD2u A FHBREI(ICISES) . RIS S TAY OBVERREALALTT N,
i BEICE LT 4 RFvy—SABEEHLTTF S,

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

i If necessary use discharge circuit.

| T8:VDDIM L FHEM(ICIZE3) . BRICIETAYOBVEREEALAVTTEL,
| BEICELT 4 AF v — SEBERBLTFEL,

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

If necessary use discharge circuit.
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6-3) AHEBSDOEEREME Input signal characteristics

Table 6-3-1 EZA% Recommend Operating Conditions and DC Characteristics
VDD1=3.2V, VDD2=5.0V, VSS(GND)=0V, Ta=25C

Item Symbol Min Typ Max Unit Remark
1frame frequency v — 18 18.9 Hz
vertical period tV 53 55.6 — msec
Table 6-3-2  AC %%% 1 Input Signal timing Parameters 1 AB
VDD1=3.2V, VDD2=5.0V, VSS=(GND)=0V, Ta=25C
Signal Item Symbol Min Typ Max Unit Remark
Rising time trINTB — N 50 ns
Falling time tfINTB - N 50 ns
Pulse width Hight level thwINTB 52.87 53.67 54.47 ms Note 6-3-3
INTB Pulse width Low level tIwINTB 163.68 166.16 168.64 us
Setup time (Hight level) thsINTB 20.46 20.77 21.08 us INTB to GSP
Hold time (Hight level) thhINTB 265.98 270.01 274.04 BS | GCK(643) to INTB
Hold time (Low level) tIhINTB 20.46 20.77 21.08 HS | GCK(647) to INTB
Rising time trGSP — — 50 ns
Falling time tfGSP — — 50 ns
GSP Setup time Hight level thsGSP 40.92 41.54 42.16 us
Setup time Low level tlsGSP 40.92 41.54 42.16 ps
Rising time trGCK — - 50 ns
Falling time tfGCK — - 50 ns
Setup time 2 tsGCK2 0 (335) - ns | GCKtoBSP
Setup timel tsGCK1 16.37 - - ps GCK to GEN
Hold timel thGCK1 16.37 - - us GCK to GEN
GCK 81.84 83.08 84.32 | ms Duty 50%
GCK width Hight level thwGCK Note 6-3-1
1.0 B B HS Duty 50%
81.84 83.08 84.32 Hs Duty 50%
GCK width Low level tlwGCK Note 6-3-1
10 a a HS Duty 50%
Rising time trGEN — - 50 ns
GEN Falling time tfGEN - — 50 ns
Pulse width Hight level thwGEN 24.56 - - us

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

Note 6-3-3 : Keep “Lo” INTB signal without communicating.

AB

Not to make a INTB terminal “Hi” when it does not communicate.
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Table 6-3-3 AC#51%# 2 Input Signal timing Parameters 2

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

Signal Item Symbol Min Typ Max Unit Remark
Note 6-3-2
VOOM VCOM frequency fVCOM 54 60 66 Hz Duty 50%
VA Rising time trVCOM - - 100 ns
VB Falling time tfVCOM — — 100 ps
(Duty cycle) (tdyVCOM) 48 50 52 %
Rising time trBSP - - 50 ns
Falling time tfBSP — — 50 ns
BSP Setup time Hight level thsBSP 330 335 340 ns BSP to BCK
Setup time Low level tlsBSP 330 335 340 ns BSP to BCK
Rising time trBCK — > 50 ns
Falling time thBCK — — 50 ns
BCK BCK frequency fBCK - 0.746 0.758 | MHz Duty 50%
BCK width Hight level thwBCK 660 670 680 ns Duty 50%
BCK width Low level tlwBCK 660 670 680 ns Duty 50%
DATA Rising time trRGB — — 50 ns
R [0],R[1] Falling time tfRGB — — 50 ns
G [0],R[1] Data set-up time tsRGB 330 335 340 ns
B [0],R[1] Data hold time thRGB 330 335 340 ns

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

Please evaluate sufficienth when determing the VCOM,VA and VB frequency.
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6-3-1) ACHAASVJ %R Signal Timing

90% | | 90%
[} [}
BSP 1% ¢ ! O\ 10%
- e e
trBSP trBSP

20% ,
1 1
1 1
GSP 1% 7/ | b\ 10%
1 1 1 1

. 90%

> e e
trGSP tfGSP
P thwGEN R

S
-
o
=
©o
o
K
8
X
=
o
X
5
S
=
o
X

fVCOM

i tr'VCOM

<« tfVCOM

<
%

<
<

: .
1
1
1
| 1
90% 90% ! i
1 | 1
10% ! 1 !
VB 0 ! 10% /~ 10% 10%
1
:

fvCOM

»
L

> tFVCOM e tr'VCOM

¥ fVCOM (VCOM/ VA /VB) : Dutyis 50%

90% i 90%
1
0, 1
VA 10% 10% 10%

¥ VB is the same signal as VCOM,and VA is the inverse signal of VCOM and VB

Figure

6-3-1 AC timing 1
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6-3-2) FEE ACHAASUJ BB Vertical Signal Timing
o 5 0 5
INTB 50% : 50%: ; 50A>:
1 ! 1
thsINTB 1«4 i N  hiNTB
1
i , thhiNTB ! :i
50% 50% ¢ »
GSP : : « i ' i/ \ «
] ]
thsGSP |« +—> tisGSP ! !
| | \
(6475 (648N 1 2 2 M3 4 (640} (641 (64271643 {6447 (645 {646 (647, 648) {1 3 {23
a7 SN2 1 540, 4216431644845, 6461 64

50% 7[;?% ~ 50%7[ *

T .

=\ U

Low (GEN : Inactive )

Inactive /(

Control Pulse

! |
: |
tsGCK1i4 $4 thaCKL | i
HE | !
P (SGOKL et thGCK1
b b |
— : l [
GEN Low (GEN : Inactive) /_\iﬂ_f :
|
|
MSB\/1LSB\/MSB MSB\/LSB '
Data 1 A1 A2 320 /\ 320 !
|
|
|
Horizontal

Active x

Inactive

GCK Duty is 50%
Data : R[OLR[1].G

Horizontal Control Pulse :

[0],G[1],B[0],BI[1]
BCK,BSP

Figure

6-3-2 AC timing 2
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6-3-3) JKFEACHRALZV

S4B Horizontal Signal Timing

oK S\ oY

/7

1
!
GEN i
1
1
|
1

BCK

R [0]
0Odd
Pixels

R (1]
Even
Pixels

G o]
0dd
Pixels

1
[}
[}
1
[}
[}
1
1
[}
i
1
1
tsGCK2 :‘T i
50% 50% !
BSP S \ \ I I / \
| | J) ))
thsBSP <-4 bl tsBSP

G 1]
Even
Pixels

B [o]
0dd
Pixels

B (1]
Even
Pixels

BCK rise BCK fall
| 50% 50%
BCK | |
, sRGB | thRGB , tsRGB| thRGB,
[
R[0/1] | [ |
G [0/1] 50% 50% 50%
B [0/1]

BCK Duty is 50%
GCK Duty is 50%

Figure 6-3-3 AC timing 3
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6-4) AHEBLEERERT Input Signal and the transfer method of data.
=S DT—R2EH Example : Updates Gate Line 1

1) RAIZBERDMSBT —4% 1Line D EER. FILEERDLSBT —4%1Line D EELFET
First: Transfer MSB data of 1 line, Second: Transfer LSB data of 1 line

2) COEEZE1Line~3205 1 D& EMHEMIZIRYIRT ETEERDT —FEHFEITIEAHEFT,

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

6-5) ANESDIALIUTF¥—b Input Signal Timing Chart

6-5-1) EEAAMAIVY  Vertical Stanard timing.

p
L 1 Frame o
L (( T
INTB | » | |
GSP | | ( | |—
))
647 648 1 2 3 4 640 641 642 643 644 645 646 647 648 1 2
cok [ L[ ] AN L]
i | | | ' | | |
I I I I I ! | | I |
GEN G]%N : Ina(lztive I GE‘:N : Inacltive | | | |
t ! | | | |
| |
| I A
| oo b
DataLolw | I | I |
| L
| B
| I
Horizontal I I : : : :
| -
Control Pulse Inactive \ Ina!ctive
Data input period of 15t line Data transfer period of 320th line (Internal logic )
N4
Data transfer period of 1st line (Internal logic ) Data input 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) JKEAA=24  Horizontal Stanard timing

[
Transfer Only MSB data of Single line Transfer Only LSB data of Single line
[ ‘I‘ |
i‘ Vi‘ >
GCK ‘
1 ! 1
| i |
| 1 1
[} [} 1
\ 1 1
[} [} 1
| I 1 | |
BSP « <
)) 27
1 2 3 120 121 122 123 124 1 2 3 ,,120 121 122 123 124 1
(e e Y e Y e O A
/ /
Data 6Signal l l l l
R[01A1] . .
Gol1] pixel | pixel pixel pixel | pixel pixel
B[01A1] 1:2] 3:4 239:240 1:2] 3:4 239:240
Pixel_1 ixe 239 ixe -l ixe -3
R(0) (o)
Pixel 2 ixe-240 ixe 2 ixe 4
(1) (1)
Pixel 1 ixe-239 ixe -l ixe -3
G lo)
Pixel 2 ixe-240 ixe -2 ixe 4
6l ot
Pixel 1 ixe-239 ixe - ixe 3
Blo] Blo]
B v 3
—
Transferred(Input) pixel data. Transfered(Input) pixel data.
Transfer(Input) Only MSB data Transfer(Input) Only LSB data
.

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

80-1605 A VN BHDIGE

When 80-160 lines of the image is updated.

DISPLAY S\

_______>-<

Non-update
(Static image )

Partial Update of Pixels Non-update (Static image )

NN

! 1Frame i
< >
! |
1
! £ L :
! 2 R 5
INTB 50%
< h
thsINTB
e :
1 1
50% 50%- :
GSP / \ <
1 R 1
= " : < I ! —
1 H 1
thsGSP e i dsGsP i
i i i
| | |
1 1 !
1
647 648 : 1 2 : 3 ~ 159 160 161 — — — — — — — — — > 321 322 323 ~642 643 644 645 646 647 : 648 1 2
1
' i
50% 50% |
GCK ¢ 5
; 1
| Lo ro i [
1 | ! 1 | | | y
t Fast forward \| : : .
GCK type \ Noymal GCK GCK X Normal GCK Fast forward GCK Normal GCK|
J N v [
| : | 1 H
| 1 ! 1 1 |
| b [ |
1
. | ! H 1
I | Low @EN: Inacm?te) i :/_\_/_\_/_\_/_\_/SS_/_\_/_\_L/_\: ¢ Low (GEN:Inactive) ! <
GEN =55 T 24 T 1 | ' > T s
1
| . Do '
[ P b '
1
I | Line8)  Linesl Line160 | ! |
1 Y\ | I
I Lo
I - .‘ ‘ : I
Da ta (( | « IAOW 80 A 80 81 81 160 160 ' h)W ¢ I «
hr); T >y h \ 1 224 P4
! Lo : '
! Lo ! '
| i ' . ! |
Horizontal I Low (Inactive ) < ! Active \Y Low (Inactive ) I
Control 45— & A + &S : 5
Pulse ! 1 |
I b
1
I o I
i |

#1

(#1 to #2) #2

U

| Example |

Line No =1 t
Line No=80 —>

Partial

No update

|
Line No=160 _?

‘ } No update

Line No =320

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

Partial update of 80 to 160 lines

i
|
|
|
1

>

Partial Update Static image

1
1
1
1
1
1
1
1
1
1
1
1
1
[}
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Data : RI0],R[1],G[0],G[1],B[0],B[1]

Horizontal Control Pulse : BCK , BSP

Figure 6-5-3 Patial Update 1
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6-5-4) Power-On/Off and Mode Change Sequence

SZIRTIIUI S[POW [HUN (ND) O dodY ST gA PUe VANODA : [BBIU]
(AND) 0T S[BULWI [[€ SYBW : J00g

o[ U00I0S [[B 9ILIM : 66#4 [BTITUL
Or[{ U00IOS [[B 9LIA : (O [BTITU]

[Tl (0] [11D°[0] DT ‘[0 : [BuSTs eyeq
SOd * dSd : TeuSts [019U0) [eIUOZLIOH

AI0-Temog ff (uonesadp [ewlioN) NO ff NO-TomoJ
ajepdn s1epdn 21epdn ajepdn arepdn] (
umopnys [enul ploH ff eeq PIOH eeq eleq eeq pIoH eeq PIoH [eniul | wog
D i y L
(Perd) 664 G SH—V# V# VH#—C# | CHCH | CH—TH# T# T#—0# (1eelg) o# (omg)
4 w‘ —
66# [emu| K G# abew| v# obew | e# abew | z# sbew| T# obew g O [enu| [
55 5 T
aNIRY [ eanoru] | SAIRY [ eanyoey] | SAIRY [ eanyoey] | SNIRY [ eangoeu] | SAIY
5 S5
: [ eanyoeu] | : [ eangoeu] | : : : [ ea3oeu] | : [ eagory] | :

[ eamgoru] |

[ eangoeu] |

JUU U Uy U

w‘ R
[ eangoeu] | [ eamoRy] | , _\

[ eanoey] |

In
~

[ eamory] |

S S S,

[ eanoey] |

M
<

ajels
uonjesado

snjejs
a|npo

MIIA
Kejdsiqg

jeubis
ejeq

leubig
jo43uo0)
|ejuozLIoH

dsoO

g.NI

VA

an leubis

INOD

WNOODA

¢dan

\ Laan

1amod

6-5-4 Mode Change Sequence

Figure
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6-6) AAEBEELHEHERTR. S—FS5/AVHE Input Signal and Display, Gate Line Setting
F—ADEmRTRAE Data position in display[H,V] >

(
P*: Pixels position
L#: Gate line
Pin Signal Data
R [0] Red® 3 #Pixel - T—%4Signal
Red signal for odd Pixels
R[] Red D{&#Pixel T —%4Signal
Red signal for even Pixels
G lo] Green® 37 #iPixel T —4Signal
Green signal for odd Pixels
ActiveArea G [1] GreenD{B $iPixel T —4Signal
Green signal for even Pixels
240x 320 dot B [0] Blue® 37 #{PixelF§T—%4 Signal
1Pixel = RGB Blue signal for odd Pixels
ixel = B[] Blue® & iPixel i T—%4Signal
Blue signal for even Pixels
Area gradation of rach RGB have 2 ddot
Bit—data |DIEEIROBR
(64 color display ) Relationship between bit data and pixel
TpixelADFHRCGBEIFR T2, /3% i,
MSB [MSB-Pixel-Block occupies 2/3 the
subpixels of the each pixels.
1pixelNDFRCGBEIR T/ 3& i,
LSB [LSB-Pixel-Block occupies 1/3 the
FPC subpixels of the each pixels.
1Line DEV LT —REBERLEFEIZDNT
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
1pixe| COEEL 2= MSB: 2 out of 3 sub-pixels.
The area Ratio of pixel
LSB: 1 out of 3 sub-pixels.
g

Figure 6-6-1 Data position 1
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6-7) ;HEEH GCurrent Consumption AD

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

Operating Display | Power . )
Symbol Min Typ Max Unit | Remark
Mode pattern | Source
AIESEEL ) VDD1 IVDD1_cl - 10.0 83.0
White uA [Note 6-7-1]
i Less than 1.0 -7-
Condition1 | VP | vypp2 | 1vpp2er | - | lessthan 5.0 [Note 6-7-6]
(0.2)
BITEEH2 . DD1 IVDD1_c2 - 13. )
BIE & White \/ A —C 3.0 85.0 UA [Note 6-7-21
Condition2 | VP | vypp2 | 1vppo ez | - 1.0 5.0 [Note 6-7-6]
BIE &S ) VDD1 IVDD1 c3 - 74.0 188.0
A E &4 White -C LA [Note 6-7-3 ]
ispl Note 6-7-
Condition 3 | ¥P | vypps | 1vDD3 s | - 11.0 19.0 [Note 6-7-6]

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

F6-T-1DHEERICILFKE6-8-1MDVCOM, VA, VB FD RS 47 (F{fi[E#E Capasitance~DFr—,

TARFY—EBER) EE&EHFEFA,  AD

The contents of VCOM, VA, and VB terminals(Equivalent circuit Charge to capacitor,Discharge current)
in Table 6-8-1 are not included in the current consumption in Table 6-7-1.

( Common Note )
CHEFFEHETHY. T —E2EHEDOPeakERTIEHYEFEADT, ERIZCRBEZER-ETTIL,
VDD1,VDD2RI[Carv T D& EHREHBLET,

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

[ Note 6-7-1 ] Contition 1 ( BITESEHE 1)
R—ILRE—F (T—2EHEL . EEERT)
Hold mode (no display data update : White display)

[ Note 6-7-2 ] Contition 2 ( BIEZH 2)
FT—AEHE—F (IHzEH : 2EEAXRT)
Data update mode with display update 1Hz (1frame/sec : White display)

[ Note 6-7-3 ] Contition 3 ( BIESZH 3)
T—AEHE—FOSHzEH: EEERT )
Data update mode with display update 18Hz (18frame/sec : White display)
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[ Note 6-7-4] BIEFEHE 1TOERBIEAE
Current measurement method in Conditionl.

P 2 A e e e e T Y e Y s o O

2 [ [ [ I (S
v ST LT LT LT LT LD LT LT T

:< tl_condition 1
‘ T1 > h
Data %S \ :

T1 : All white Display data

Lo

((
))

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

tI_condition 1 : TIROEFAIEEAM .
Current measurement period of power supply.

VCOM (VA,VB)ERASVTHEDE DR EEIHYFELA,
It is not necessary to match the timing with VCOM ,VA and VB .

[ Note 6-7-5]1 BIESMH 2 TOERBEAE,

Current measurement method in Condition 2.

7SS Y e e Y Y Y e O Y O

RSN O T Y e e Y Y o
veow (LML ML ML L L L

1 Hz (1frame/ sec)

bata ‘ T | Lo ‘ T | b T W .
< :

) )

tI_condition 2 T1 : All white Display data

Figure 6-7-2 Current measurement method in Condition 2

tl_condition 2 : TBROERBIEHM  BIERMIL1secTY
Current measurement period of power supply. Measurement time is 1 sec.
VCOM (VA,VB) &RV T HEHEDLEEHYFEE A,
It is not necessary to match the timing with VCOM ,VA and VB .
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[ Note 6-7-6] GBIESEHE 3 TOERAEASE,

Current measurement method in Condition 3.

18 Hz (18 frame / sec )
1

Data %() :‘ T1 ” T1 I\/M T1

TR R T

>

<

tl_condition 3

T1 : All white Display data

Figure 6-7-3 Curren

tI_condition 3 : TIRDETAITE LM

VCOM (VA,VB) &AMy

t measurement method in Condition 3

Current measurement period of power supply.

TEEDLEDIRVERHYEEA,

It is not necessary to match the timing with VCOM ,VA and VB .
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6-8) Electrical characteristics of COM terminals
6-8-1) COMIFFANBFE  COM terminal Capacitance
Table 6-8-1 COMifFAHNBFE COM terminal Capacitance
VDD1=3.2V., VDD2=5.0V, VSS=GND (0V) Ta=25C
Signal Symbol Min Typ Max Unit Remark
VCOM Cvcom - 56 73 nF CLc
VB Cvb — 59 77 nF CrLc+ Cp
VA Cva — 59 77 nF Crc+ Cp
DISPLAY * White DISPLAY : Black
' |
|
VCOM o— VCOM :
|
|
VB o—:i—o/r 1 VB o—— |
— I I _—
| 1 |
— Ceo | —_— |
: Cp : I -1 Cp I CLL‘,
| | |
VA : o o VA : w _
' |
' |
|
|

External

LCD internal

External | LCD internal

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

Table 7-1 FZRIFFM (REH4FME) Optical specification

(Reflective mode)

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

Ttem Symbol Min. Typ. Max. unit Remark
. 621 40 60 —
RARMT Horizontal
Viewi 1 0 22 -
1CWIRg angle 40 60 °(degree) [Note 7-1]
range 011 40 60 _
CR=2 Vertical
012 40 60 -
aVRS AR
7 . CR 15 25 - — [Note 7-2] , [Note 7-3]
Contrast ratio
}§.§TJ.'4~_~ ) R 6.5 8.7 — % [Note 7-3]
Reflectivity ratio :
Black — White
& Ri —
CEEE 15¢ vt 2 40 8 [Note 7-3] , [Note 7-4]
Response White - Black
1te — ac
Time Fall d — ms
" % 40 [Note 7-3] , [Note 7-4]
R Wx 0.268 0.318 0.368 —
SALEEE | e ©0.268) 0.368)
Panel Wy (0.297) 0.347 (0.397) -
Chromaticity Rx —
4 4 .
RED (0.430) 0.480 (0.530)
Ry (0.261) 0.311 (0.361) - [Note 7-3]
Gx — Reference value
GREEN (0.264) 0.314 (0.364)
Gy (0.384) 0.434 (0.484) -
Bx —
BLUE (0.108) 0.158 (0.208)
By (0.149) 0.199 (0.249) -
NTSC Lt _ _
NTSC ratio B 18 -

X NRLERER. REHETEHYEEA. (B51E)

Panel Chromaticity is not a guaranteed value.(Reference value)
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Table 7-2 Jt2ERI4EME (BB45E) Optical specification  (Transmissive mode) AB

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

Ttem Symbol Min. Typ. Max. unit Remark
FBE
o . T — (1.2) — % [Note 7-5]  [Note 7-7]
Transmissivity ratio
N Black — White
_ Ttr — (40) 150 ms [Note 7-3] [Note 7-4]
Response Time
[Note 7-5]

[Note 7-5] B@BERUVGEREL, RIHETEHYFEEA. (BEE)

Transmissirity ratio and Response Time is not a guaranteed value. (Reference value )
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[Note 7-1] fREFADEZE Defintion of Viewing Angl

Normal line

Normal line
|

A 022

6 o'clock direction 6 o'clock direction

Figure 7-1 Defintion of Viewing Angle

[Note 7-2] AV FSAREDESZE Defintion of Contrast Ratio
AVRSRAMMEELUTOLSICEET D,

The contrast ratio is defined as the following.

Reflection intensity in white display

Contrast ratio(CR) = — > :
Reflection intensity in black display

[Note 7-3] =245 M DRIFE#SES Optical characteristics measurement equipment.
AVMSRME RETE, ARILKREREDBRIEXET-2, [GEREDAEIER7T-3DBIEAEZEALNT,
EEHIWVEINERFTREICTAELES,
Figure 7-2 1s for contrast ratio, reflectivity ratio, and panel chromaticity measurement, and
Figure 7-3 is for response time measurement.

Both are to be conducted in a dark or room equipment to a dark room.
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JAIFE2 Measurement equipment

HIFE2F Measurement equipment

(CM-700D) (DMS-803)
Normal line
8’ Normal
sensor
Light Source sensor
Q Light Source
Integrating
N P
sphere 30°
LCD panel
LCD panel /
Display center Disnlav center
(. V-

Figure 7-2 Contrast ratio, Reflection ratio,

Panel chromaticity

Figure 7-3 Response time

[Note 7-4] BZEEE(REFEMNDZEIL) Response time (Change in reflection ratio)
ARUBIRELLDEEEANL. ZOBOZAB[EHNOBRELIZTERLET .

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

white or black

Blbgl White
<—

—>
10% AN

—| |—
7

Optical receiver output

(Incremental )

90%

100%

Time

W\
1

Td

Figure 7-4 Response time
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[Note 7-7] BIEEXE (EiBfE) AB

BB OREAEZETHITRLES,
BIEZEEIETOPCON# DIEEET SR-3 ULIRTY .

Measurement equipment ( Transmissive mode )

The measuring method of the optical characteristics ( Transmissive mode) is shown

by the following figure.

A measurement device is TOPCON luminance meter SR-3 UL1R.

Photodetector (including lum in osity facter )

Field=1°

Module

< BL

Panel center (©=0°)

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

8-1) g FHIYET Pin Assignment
XA TiEDEMIEIRE14-112RLET,

The outline dimensions are shown in Figure 14-1

Table 8-1-1 Pin Assignment
No. Symbol
1 VDD2
9 -
3 GSP
4 GCK
5 GEN
6 INTB
7 VB
8 VA
9 VDD1
I 10 VSS
() 11 BSP
L 12 BCK
t J 13 R [0]
J 14 R [1]
e 15 G o]
' 16 G [1]
17 B [0]
Display surface 18 B [1]
19 -
20 VCOM
21 NC

Rear surface ~ TTsel_____--

Figure 8-1-1 Pin Assignment
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8-2) FPC #YEIFHtE FPC Bend Specification
Table 8-2-1 #2294 Recommended Connector

Product manufacturer | Series Part number Contact Orientation Remark
ERAE

MOLEX 503566 (503566-2100) Bottom side Note 8-2-4
TRER

MOLEX 503566 503566-2102 Bottom side
TRER

FPCZITYR T HMEE . FH(NTHRE T 2EMERHQOTHRELRULETHIFTTEL,
FPCIEASRICHEMUAVEBBEVRLET . T, FPCE/XRILDESEIZIFRMN REEZLROVESBEVERLET .
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.

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

¥ &H(1) FPCHEREMIFHEE: ASRTYIMS 1.0 mm - 11.0 mm
& (2) H/NEIFR: AR R0.45 mm
Condition (1) FPC bend recommended area: 1.0 mm — 11.0 mm from glass edge.
Condition (2) Minimum bend R: Inner diameter R 0.45

W | |

Figure 8-2-1 FPC Bend Specification

[Note 8-2-1] RIFFARBINFYRIFAZNTTELY,
Do not bend to the front polarizer film side.

[Note 8-2-2] YT HEFIE3EETELTTSLY,
Bend frequency: 3 times or less (Repeat bend condition: 180°~ 0°)

[Note 8-2-3] FPCZ o TLCDEY a—ILZE S FIF1=Y . FPCIZEIEAZ QZEMA =Y LR TEELY,
Do not hang LCD module by FPC or apply force to FPC.

[Note 8-2-4] A—hmm&E(TEEMR, (EATRTEETT)

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

BREBTARATUVAED 21— LR RRMICET HEET, HAREREE(ICE D

Please refer to the Incoming Inspection Standard.

AA

RELEARMITHEFA K YI2hNA & T 5,
X, EAICERY XD LEZHNESGEICEARBEET 5,
The warranty period is 12 months from the month of shipment.

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

10. #23EH| Recommended example

10-1) St EIERB

External Capacitors

VDD2 (5.0V) L
VDD1 (3.2V)
C1 o) Logic Signal (\\ 2 . 1 3 lnCh

VA
VB

GND

(VSS)

Figure 10-1-1 External capacitor recommendation capacity value
<

avTUYREE Recommended capacity value >

C1l: VDD1-VSS :rank B

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

1.0pF Ceramic capacitor

¥ EERRBEUERICDOVTIXHEF T,

CHEADEFER AT LEEEMZFETAL - ETEREL TS,
AVTUHRERRRBIYVIRELLDEFERT ST ATEE)
¢ Above circuit and parts are only recommendation.
For actual use, please evaluate their conformity with your system and design.

(Capacitor value can be larger than value indicated above.)
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10-2) #EEER Recommended Structure Diagram

EARRETRFDFESIE  Precautions for SET design.

T—=)oEMFTEAICRO12OEERTEEEBREOET,
1212 KYBRBANDAFIMZISNT - DREEFHIELET,
1 : Space-1 INYISARERREDOBIZIZRR—REHERBEWNET,
2 : CG TEREOEIICHN—ASRICRBED 21— ILEEATERBNET,
TOVIETIEIAENBGERED 2a—ILERIZRYNEEL, RIRLSHERLETS
AR BYET O TITEERBULVET,

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

F= ERRFTOBRIZEINEICE O TEAFENELELLGNVLIITTHICEEBELES,

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

- o -
—— Adhesive
\ oca

LCD Module

BL unit

Figure 10-2-1  Precautions for SET design

10-3) #ARAATRIZCEITHHEVOLOEEEIER

Handling precautions in the integration process.

D AAF RETRICE T4 TEEIR
NRIILREICRODRANRZMADE RIRFR (LSF) DREICHYET,
HARAHDERIIB N/ ARILREICAR REMREVRICHIDDEEZ ST N\URYVTTEEETH
BELLBREWLLET .
If strong stress is applied to the panel surface, it may cause irregular display (“Mura”,etc) .

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

11-1) A>9PxyhHIR Displayed by printing. (Ink-jet print)

B11-1-1 [CEIRIZEZRLET .
The display position is shown in Figure.11-1 -1

Dispaly contents Display
_______________________ side up

Linel — YMDDPA
Line2 —{ 012345

R N

Printing Area

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

Table 11-1-1 FIFFAZAFFH Marking line definition

Line | Marking Description

1 | Y™MDDPA W SLEF 14T (BRERE)(0,1,--89)

Single-digit year (Last digit of the year) (0,1,- - 8,9)
M fiE B 14#7(1,2,—-9X,Y,2)

Single-digit Months (1,2,--,9,X,Y,Z)

DD &% A 2#7(01,—,31)

Digit of the day (01,--,31)

p HETHFI—F

Code of manufacture

A WETO—k

Product revision

2 012345 012345 /1) 7 JUNo(6#T)
Consecutive number (Traceabillity number)
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12. 8RR Packaging form

1)

2)

3)

4)

5)

12-1) h—roREEH Carton storage condition

H—roEH EIFEE : 8 (max)

Piling number of cartons.

17—k UK {E 1 : 480 pcs

Pakage quantity in one carton

h—boHA4X : 578 mmx 382 mmx 255 mm

Carton size (Typ.)

BEE=S : 7.3 kg (One carton filled with 480 modules)
Total mass

H—rREIEE Carton store environment

-;2E Temperature
0~40°C
<i2E Humidity
60%RHLLT
BEEESEZETICAVTHREOLGNSE
60%RH or lower (at 40°C)
There should be no condensation at low temperature and high humidity.

-FBES Atmosphere

B 7N EEFBRRVEHEMEZ LJERSELIFETARNREEING NS
No harmful gas, such as acid or alkali, which causes severe corrosion on electronic parts
and wiring, are to be detected.

B Opening the package
HERICKIFEBOTFTES 2—I/ILOHEEHLETHEMT.
50%RHUALICFRIR %R, 2B 7 —RZEDBNEXERZHEL THRBT I,
In order to prevent electrostatic damage to TFT modules, room humidity should be made
over 50%RH and take effective measure such as use of earth when opening the package.

‘E5fB Y Direct sunlight
AKEHICEDBILEHSCT=OIC. BETORENIN—BTTRERBLET,

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

- KR&E&EH Atmospheric condition
BEMEODHARPCERMEDIDE—EITRETIHIETEEI L,

Please refrain from keeping the product with possible corrosive gas or volatile flux.
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-#EZE[FIE Prevention of dew
BBREHCO, BEERICEANT RIRPCRZVED EICH—F ZBVTTEL,
NLYNEE D DEEGRK[ETIH. ELGREL T,
BEERNFIRURTL. BN oL TRE TSIV, BEEICABRISBEORELTHELET,
ABREERIZEEELTTIL,
Do not place directly on the floor, and please store the product carton either on a wooden
pallet or a stand to avoid dew condensation. In order to obtain moderate ventilation in the
pallet’s bottom surfaces, arrange correctly in the fixed direction. Please place the product
cartons away from the storage wall. Be careful of the inside of a warehouse to ventilate well
and please consider installation of a ventilator. Manage to rapid temperature change under
natural environment.

-¥&E) Vibration
EBIZIRBILTOAISFRIZIFRELALTESLY,

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

-{R7FHAM Storage Period
EREFHETHORMFFIRET. 6 HARE
X7 W2\ BRYBLI-KETORE TS EREBWLET,
Within above mentioned conditions, storage period is about 6 months.
* Please refrain from storing in the state that it is taken out from the aluminum pack.

12-2) BFRLZE/R Marking of product name  AB

12-2-1) EEFERF Packing box Label

BEEFIC, (1) 24 ( LS021B7DD02) (2) HfFHT 3) EVa—ILEE ERRLEINVEMALET,

Ffo. N—a—FRRBLINIZELET,

The label that displays (1) Model number( LS021B7DD02) (2) Lot number (3) Quantity of module is
stuck on the packing box. Moreover, the display of bar code also applies to this.

#m@%E  (4S8) LS021B7DD02
Bar code ( 1) (1) Module number (LS021B7DD02)
LotNo. : (1T) 2022.11.01 * %

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

Quantiy : (Q)
Bar code ( 3 )

480 pcs

(3) Quantity of module (Pakage quantity )

2 g

A—HF—N—YRBFFLFTHAHEERERKBISLANEINT
WBISEENHYET

User part number or our company control part

Bar code

Y= AT L TY, LSk ok sk sk skosk

\ /X S ——

number might be filled.
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12-2-2) RoHS#R#|xi RoHS restriction.

RoHSHIRHIMIGFICR LTI, MABFEICREZITVET,
$%¢ R.C.(RoHS Compliance) EIZRoHSIERICE S LTSI EEZEKRLET,
LEDa1—/LIE, 18 B XYRoHSTESICRELTEYET,

RoHS compliant products will be marked on the packing box.
% R.C.(RoHS Compliance) means these parts have corresponded with the RoHS directive.
This module corresponds from the first sample to RoHS Directive.

' 2

(R c)

Figure 12-2-1 RoHS Compliance

12-2-3) 4 EE The production country

AEEICOVTITBERDSHARPAI FICREETVLET,
The figure below is written under the SHARP logo of the packing box about the production country.

_______________________________________

OR

<
2>
O
m
=
=
2>
Z
<
>
O
m
=
@)
T
2
>

Figure 12-2-2  Production country

12-2-3) ESDEUEEL 2 RIL<Y—% The ESD Sensitivity Symbol.

‘FLUAIZESDEREMES UARILT—IDRELHYET .
The tray is marked with the ESD Sensitivity Symbol.

i The location of the description i
1 1
\ i differs for each model |
1 I
I 1

Figure 12-2-3 The ESD Sensitivity Symbol. (Tray)
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-H—bUICESDEUEME D URIILT—ODREIHYET .
The carton is marked with the ESD Sensitivity Symbol.

CAUTION carton
OBSERVE PRECAUTIONS

FOR HANDLING

ELECTROSTATIC i
SENSITIVE

DEVICES

ARV

(not to scale)

Figure 12-2-4 The ESD Sensitivity Symbol. (carton)

12-3) #WEBMRER Packaging form figure

WamrEarE12-3-1, B12-3-2 I5RLET,

EDV - ILAEER TERNGOERERETLTLET,

The packing condition is shown in Figure. 12-3-1 and Figure. 12-3-2

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

B e e e e e e e T I e e e

,/ \\
12 modules / tray (12 pcs LCD modules per tray )
120 modules / inside sleeve (10 trays with products + empty tray as cover = 11 trays )
480 modules / carton ( Maximum quantity per a master carton : 12 X10 X 4 =480 pcs )

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

Insert two (2) outside sleeve within a master carton.

- ——— - ——
N o ———————

e e e e e e e e Em e e m Em e e m e Em e e mm e Em e e e Em m e e me e e e Em e mm m e m e e e e e e e e e e e

L

-

i

1\?
ol )
| ]g,l

(==
X

5

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

Master carton

Aluminum pack

Outside sleeve

SlHIARIPs

[ELECTRONIC (COMPONENTS

(2) Bar code

Quantity: (Q) X

(3) Bar code

A-¥-&2F

—
ELET (45) LB0EXEX XX

(1) Bar code

LotNO. : (1T) EHEE . oxx, xx

vy -7RRASAATE,  (

PCs

Figure. 12-3-2 Packaging Form 2

(carton) AA AB
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13. (EFA1EERER S Reliability Test Conditions
13-1) {EEMEAERIE R Reliability Test Items

Table 13-1-1 ReliabilityTest Items AC

No Test Item Condition
Remark
=8
1 i Ta=+ 80 240h | Note 13-1-1
High temperature storage test
i Ta=—30"
o | gempr | EERE a=—30C . 240h | Note 13-1-1
Non Low temperature storage test (#FEZ1t No condensation )
ti .
3 S:;etra | ma Ta= —30°C (1h) ~ +80 °C (1h) /5 cycle Note 13-1-1
Thermal Shock test R
FHEME +200 V., 200 pF(0Q)
4 . w .. . Note 13-1-1
Electro static discharge test ZiH¥F: 1B each terminai: 1 time
mm e 21

Tp=40°C / 95%RH

5 | High temperature and high humidity
(##ZTZ1E No condensation )

240 h | Note 13-1-1
operating test

=R )
6 | High temperature operating test Tp=+70 C 240 h | Note 13-1-1
8 h
byl - PN 240h | Note 13-1-1
Low temperature operating test (T2 No condensation ) ote

[Note 13-1-1] Ta= EBLRE Ambient temperature
Tp = /3RJLRE Panel surface temperature

B aliE-$ 3
FERBICBEVT. RTIABREFHOLEERFRALXELLIEELNENE

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

COBREBEIRE: RE=15~35°C, BE=45~75%. ALK /E=86~106 kPa
normal operation state: Temperature:15~35°C,Humidity:45~75%,
Atmospheric pressure:86~106 kpa
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