SHARP

No. LCP-0620031B

DATE 01-Dec-20
REV. 21-Dec-22

4 N\
DEVICE SPECIFICATION
FOR
. CD Module
. J

wooee o, LS014B7DDO01

These parts are complied with the RoHS directive.

= This document is a reference specification.

CORPORATION.

*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

DEVELOPMENT DIVISION
BUSINESS UNIT VI

BUSINESS UNIT

SHARP DISPLAY TECHNOLOGY CORPORATION




i]EfF RECORDS OF REVISION

Model No : LS014B7DDO1

SPEC No. Date REV No SUMMARY NOTE
PAGE
AR
LCP-0620031 | 2020/12/1 - ~  |Specification's First edition
; B3 : Table 3-1
LCP-0620031A | 2022/4/19 A 15 [Updatod Table 3-1
17 B3 : Table 4-2

Updated:Table 4-2

B3 : Table 6-3-2

22 Updated:Table 6-3-2

BB : Table 6-7-1(7H % FEHAE)

36 Updated:Table 6-7-1(Current consumption value)

BN : 9. 2R S AL (PRAEHH])

43 Added:9.Display Qualities(Warranty Period)

BN Tablel1-1-1

47 | Added:Table11-1-1

T 12-118

48 Updated:Section12-1

T T : Figure12-2-2

50 Updated:Figure12-2-2

Added a note of caution

LCP-0620031B | 2022/12/21 B 18 ” The absolute maximum rating is the limit value.

2

20 |Updated Figure 6-2-1

22 |Added Note 6-3-3

Remark in thhINTB was corrected due to a typo.
Remark in tIhINTB was corrected due to a typo.

29 |Updated Figure 6-5-3

39,42 |Added Note 7-7

50 |Added Section 12-2

54 |Update Figure 12-3-2

©Copyright 2022 SDTC All rights reserved



SHARP SPEC No. MODEL No. PAGE

LCP-0620031B LS014B7DD01 1

(FEHRBOERMYHEVOEVEBROEHERICL->TDIE)
[NOTICE]

KFEH EDOEE Precautions>>

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.

REBRECBB SN TODERANIE., B RRBEFE-RERWGECRBIZGRATH-HOD0LDTHY . KMEHxRE
[CEOTIEAMBEHE. TOMEFIDOREMEIIH T HRAFIIRBHEDFHEZITILDOTEIHYFEE A,

T BHEGEERALECEICKY . BB EIXAEFICHIDOLIBENRELGE . B EHADHEIE,
HEICEEMNDDDILDLUMNMIDEFFELTE—UZOEEZEVET 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 TCERAINSILEFISERT HIEFIC
BALTELE—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.

BRETHAOLLIERMERED O HARIE. FiE. 8. BR. TOMDABTITOVTEMBLTER
TRBEAHYET . ARGOFERAANICERFTOEREEHA 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—YOEEZAVEEA,

AHBETEREDEIIGE— B EEFEBIFEASNS-OICHISINTOETS,
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.

AHEGFUTORIGBHOTEIMEER - 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) ABRIOETFAGRANHYFEL =0, BHICEHRFEROFT TOERREETT OESMOELET,

i)

k)

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

AYUSZBEANHERTLIARLUNTIERSINSGZE 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.

AEFREZICREVELEBEIE NADITEEIZIVRRTHLDELET,
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.

TUUBHRENEDOFERIHYEEA,

The ozone-depleting substances are not used.

AREFIFRoHS EU/2015/863I2E DN THEYET . RoOHSIRIE DM HPIER /ST DERMWEER EHYFEE A
The device in the production is based on RoHS instructions EU/2015/863.

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

[Precautions for handling]

(1) BED2—IILORYFEWIITESLRYERDDIEWNREICTITO>TTSLY,

Treat LCD module in dustless surroundings.

(2) FPCEANARY R IRT BBF(E. T EDA—ILICA N T HERPIEBTZOFFIZLTHSIT>TTRILY,
Be sure to turn off the power supply when remove the plugged FPC.

(3) FPCOIREELEFICIEED 21— )LAIDE R ERAOFPCITFELA A IO SENKSITERLTTFELY,
IR OEMTREGDAREEAHYET,
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.

@) NFIVKREDRARIEOEZVDT BNLOPHALGLD TEYLGNRSEYFENIZE+2EELT
T

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

(5) LCONRJLIFAZANEEN TSSO BT PERTENTLEIZENHYFET,
EIZEIRWIZIETEELTT LY,
Since the LCD panel is made of glass, it may break or crack if dropped or bumped on hard surface.

Always handle with care.

(6) BEZFH<CT=H. LCOARIILD Ty R AT FRELTZEN LLEINTLFESTH. RF TRHANLGNLTTEL,
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 KFENRFEABETIEEBOCIIORRAIAYVET DT, ICICKRERHLIVEERLSNMNAETIHER ST
TELY,
Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft

cloth immediately.

8) AEMIFICGSEEATHEYFET . BUILGHERMRESBELHMLET,
This module contains CGS. Please use appropriate anti-static protection methods for all contact with the LCD

panel and its electrical circuits.

(9) RIEGAACENMRADESF A ERIRE D THRITEVESICEHER TSI,

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

(10) LCOMBEIELT-I5E . BERMNRNASAIREMAHYET . RRERMNBROTOOLBITEMUIIGEE . HEHFZITEOMIC
KTHULGRL TS,
Liquid crystal contained in the panel may leak if the LCD is broken. If LLC material should accidently come in contact

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

©Copyright 2022 SDTC All rights reserved
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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—ILOHBEFIDBYFIFIFLS RETEEDOBNAAHYET,

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

(EXEHRF DI EFH)

[Precautions for Set-design]

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

(2) IRV EITHEENTT — bR SANF UIRILRTEFUMNBRESN TV SEIRE) £RUVEITEST L EE
[CEMELGWVATREME N HYET DT, LCDED 2—ILERE T AR ¥ — bR SANEER T LA IR ETT,
FLCDNARIVEIEIZKEGAFE DBV LD BHEEINSENARILVFEDHILIZ DALY | RRBLENMETTEHEN
HYET LCO/ARIVEIEZESL S K IREHTHEELFZELY,

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.

() AZREITHELLLDIE AAMHSEORLCD/ AR L X FIT+HERELTTEL,
FYERVRDEEITEVNT. RENFEDRARL AN MO LA VREREL TTELY,
Support for the LCD panel should be carefully designed to avoid the outside of stress specification on glass

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

warp or twist.

(4) FPCOANFRE IS ZAYF)—FDHHZENHYFT T OT, EEIMMEEMLEVRSITEE TS,

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

(6) ELa—ILERHEICER—EDENLIINEERTLT . RRTFRGEDRRALLGYETDTE D 2a—ILEEE
EBTELIGHEEICIELENTTIL,
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) NRFILRAICRERFEZDTDESFEEZSILIELIEDENEIITIELTTIL,
In case of attaching a cover glass or touch panel to the front surface, use appropriate measures to avoid degrading

optical performance.

©Copyright 2022 SDTC All rights reserved
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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—IAEBEREBRAZRDOADESOEM, LIEFICOWTIE, KAEFREOER-ESEETDI—7 U XI(C
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— LB EROEREBRRERZEE R TIL,

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

(11) EDa—ILOBMYFEWR AR IELTEHBIEHFELZEETEA RGP TORBRELLIC. ChoDHRE
RETHRE. BH.BER. HEZEOMHOFERAIBREOCERDRRIZGLIENHYET DT, O L%
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—IEM-TEYFET DT, RESIR—FERIALTITFERALZILY,
i?‘:—EZ%IJ75\L,7‘_1%ax7~7~—l~(iﬁﬂ£") FIF LG TLIZELY,
RESIRA—FZEBUVREYR T TREERET 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, MBI R N R ICEYRRICHENHIENHYFET Al EINYIBLELZE DRI RA
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.

©Copyright 2022 SDTC All rights reserved
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(14) AZZEETRUOKRTFAREHLE, BOAEMBIFERASNSIITRF 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—IVIZBANGEEREAELGTNKIIC, REMZEEL-MBREE - RAZHELOLET,

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) AHRIZEESKEREEALTOET OT, AR OBRVDEIZEITHEESR(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
EEENEIZTDOITEHKRR. BY. FRENMEZEY (FAOV. RITFLY . TLEFQOHEZY) DHE. AKX
ICHESNFTETIRNLAHYETOT. HEST KRR (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 BIAILEHE. A7 BEH. FAS T, Iy XS,
BRF)IIHEINRLETOIBNIHYET OT. HEIR K (FHEHEM: 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
RIFABOBEM -BRENOREL-FHERERET S LTREGERIZHLET . RMAHREY (E 0 FH#.
TLF)DIGE. LIZOAZAFROERBOHBESNREETICHEET BN HYET O THERR XK
(B ES 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.

©Copyright 2022 SDTC All rights reserved
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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
Ef-REEZOTA(FEECHE CKUERORBRFO—ILFOREMBINFTELLY., F-ARKE
ICHEL-RERFICIYFEFTEFEECIBNAHYFET O TREMBZFILHER A EKEITOT
Ty,
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.

(BNERDEERR)

[Precautions for operating LCD module]

(1) RYH/aR7z O FERIEEEZIZEN, LCDO/NARIIL QAR FERICEEBEEZ DERHANKELET,
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) BMEERGEBERNICTHERALTTIL,
COHEFAZBABE . ENEAERRATH> THLHEFRIESNFEE A,
Be sure to use LCD module within the operating conditions. Operating module out of the range is not guaranteed

even if it is in the absolute maximum rating.

(@) LCD/ ARV IFHHEDREN TRESELVTTSWN, HEDRELLGYFET,

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

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

proper picture quality.

(5) FLEERRIE. 2EEUA(EER. 88 L. TN LULEDZE XTIy aieE AN TERENFELELVRIC
BEEL TLZaLY,
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) LODES 2 — LABERAFNIBE . RFRAAEMEHTES . RRCHENLET. ZOBEET—40
BEZAAZITOTTEL,
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.
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(1) BRTROCEBANHIRTOR. NEBAEICKYBLANILNENIZEDLLIELAHBYET I, TIIEHETLTR A
THHYFEE A,

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

source of light).

(8) AEFEICREIN TV A RARER (T BT FoTIZEN, ChEBATHEALIGE. BBR DB - IR
PRHEDLIEDBNAAHYET  BEEEPLCANES LY. ERBRDNTVXFHFLEZRED L X FKERE
BAGRODEIITEHRELTTEL,

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

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

9) EDaA—IWABREBEAZDAHNESTOENM., UIFIZOWTIE, RMEFEDER-EFTEED—7 U RIZH-ST
Ty,

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

after power on of LCD module.

(10) SESET TORKEFERSINIG S BENRNIDEIZBEYET,
The prevention of dew condition is necessary when LCD is used for long time under high-temperature and

high-humidity

©Copyright 2022 SDTC All rights reserved
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(REFDOIERR)

[Precautions for Storage]

(1) SRR, EF AR OEBOVEMETITHRELGZOTTEWD, BULMERRICRELTTEL,
After opening the package, do not leave the LCD panel in direct sun or under strong ultraviolet ray.
Store in the dark place.

(2) ERREFEREUT TRERMHENREL . ERREFREULTIFSMMEDRAKLLY ., TORKREIZRSLL
BEGENHYFET, CEALETERMIETOREZEBMVOLET . FLEEDEWVEHICRELET L. FHAIR
BEPUWAYRITAILLNE A—DEZITES, TELETERTETORELSBELLET,

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) REAHE Keeping Method

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

b. LA SO THREFRTICRE TS,
b. Keeping in the tray under the dark place.

-
. ¢
s | ~g§
Z /
/// ’?\s\\
LA ST H oS
>
R AT BT T2
: R PR TRETTER ,
S~ \\" ’,‘-l‘"'l’:'
SEFZ AL X 0
, X757
. )L
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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.

NPIVKRAICIIFARDGERYF TN TOET L, ABOKRBIEEIMRICKHLTHIELET 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—ILESELEWLT TS,
Disassembling the LCD module will cause permanent damage to the module.

Do not disassemble the module.

LCD/ARILAIEL-IEE . FOBRBEODRIZANGNTZEN, BR@EMNF R KRFIZFHWEZE (.,
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. FEMEHLLHERERETOLEETIEICRUVTODS(FHEZOY, HE/ 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) EDP2—ILOBEEIZOVTIE, A BRKICKYRHEZ T HIEENHYFET,

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 ($100mg) T, /ARIILHEINTHIR
NETDHIFE ZE2HHF HEFBEE (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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(RELRDIESFH)

[Precautions for Rear Polarizer]

ZRAROKRAICETEER LIV LEFERLTEYET,
PR DL LIKEBRRBEAFREELOT N A, RYRDICIFTERIZEL,

Brightness enhancement film is being used for rear polaraizer surface.

This film is easy to delaminate during layers.

DAHGOETE ., REF. REICEVTRAEBRDIHEANFE., RO ADNEHSLEONEIITLTTSELY,
BRI DOE oM TG LAIREMELHYET

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.

DRFARDRET I LERIBET DRI TRDORITSEELTTSL,

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

a) RETAILEZFET G EFICRARFBRICENEDOHFLELDEH THELT TSI,

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

b) RETILLDRIBEILIET—TEEFEL . B-POL-1D A" DA MIZHIFEL TTELY,
Please peel off a protect film with adohesive tape.
At that time, peel direction is “A” in Figure POL-1.

-
100~30° 0°

T\ S
SN

\

-
Figure POL-1 Peel direction of protection film(Rear side up)
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c) HEEEATORDMBET—TDRIBEAEIX180° ITHEVAETITOTTALY,
FIBEAE TRIEITIDEIRLEMRMARELOILYET,
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 Rear protect film
OK NG
I 90°
180°
_—m
-

Figure POL-2 Peel angle
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1. A% Applicable Memory liquid 64 Color crystal display
CGUaAVEENS VO RIZERAW B AR DABNT—AE)RETAATLATT,
AERIER14-11RLTOET,
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. BEFE Overview
c WEBEAHT—/AR)L
- EEYAX1.39E R 280 x 280E &
* Bbit/ \SLILEFIZXR DR R
- 1ERDRFICRGBE2bitZ ALNTEY ., 64B RO AT HE
- NIRRT —REIBADAE)—2RNE
- B/ ORMERANVER - B8OV N\ IMIED 1L
- BIEHEBATFT/ARIL
- RIFLRITHCHLSR
- FPCIZ&BHE#:E
- Reflective active-matrix with slightly transmissive panel of Color.
1.39” screen has 280 x 280 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 8-1-1)
3. B AIEHR Mechanical Specification
Table 3-1 ##A/EHEER Module mechanical specification A A
Item Specification unit
E@EYA4X Screen size 1.39” inch
BAMITRI)T  Active Area ®35.28 mm
Ry &R Dot configuration 280 (H) x 280 (V) Dot
RKykEyF Dot pitch 0.126 (H) x 0.126 (V) mm
B R E 5 Pixel Array HEANSAT
Stripe Array
TRE—F Display mode Normally Black
STk Outline Dimension 38.08 (W) x 38.78 (H) x (0.91) (D) mm
B= Mass 2.4 (max)
FRELIE Surface treatment(Top POL) HC (Hard coart treatment )

[Note] EEMANETEDOLAEIR14-1251E

Detail dimension and tolerance are shown in Figure.14-1
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4 ANmFRFHEUVEEBE 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 — 7 FAN—RER . .
Power supply for the Vertical Driver

2 — - - Open (No connection)

3 GSP Input NoPull | 5—FRSA/\DRE—MES Start signal for the Gate-Driver

F—hRSA/\DIBYIIES

4 GCK Input | Nopun | 2 HEZIROZAVIES
Clock for signal for the Gate-Driver

5 GEN Input NoPull | #—kMRx—TIILES Gate enable signal
INAFN/ =S DNEES

6 | INTB mput | Nopun | /VTTV/TTHESANOMEMILES
Initial signal for Binary/Gate-Driver
LCODRIEFERE
VCOM &[] S1#8 M Signal / Duty =50% D]

7 VB Input - .I_”_L*E ena Y e Note 4-1
Black signal voltage of LCD
Inphase signal to VCOM / Duty=50% Square wave
LCDODRERERE
VCOM&E#: s 8 D Signal/ Duty =50% DA 23]

8 VA Input - . f."'ﬁﬁ*ﬁ s 'O\ i el Note 4-1
White signal voltage of LCD
Opposite phase signal to VCOM / Duty=50% Square wave
NAFVRESA\— &EBEIRAEVER

9 VDD1 Power — ! R I_I%_ JEiR ) .
Power supply for the Horizontal driver and the Pixels mem

10 VSS Power - GND
INAFYRSAIRDREI—NMES

11 | BSP Input | Nopul |17 2F7T &
Start signal for the Binary-Driver
INAFVESAN\DIBYIES

12 BCK Input NoPull 7 7{ | < {71 = .
Clock for driving of Binary-Driver

13 R [0] Input NoPull | FHEFROHKES Red signal for odd Pixels

14 R [1] Input NoPull | BHEROHKES Red signal for even Pixels

15 G [0] Input NoPull | FHEFRDEES Green signal for odd Pixels

16 G [1] Input NoPull | BHEROXFES Green signal for even Pixels

17 B [0] Input NoPull | FHERDFES Blue signal for odd Pixels

18 B [1] Input NoPull | BHEZROEES Blue signal for even Pixels

19 — - - Open (No connection)
LCODIEVIHFERE / Duty =50% DAWIK

20 | VCOM | Input - 7 FRIE /Duty =50% D7 Note 4-1
Common terminal voltage for LCD / Duty=50% Square wave

21 (NO) - - Open (No connection)

NoPull : FIWT7yT . TIULEFIUEELTHEL
Neither Pulled up nor Pulled down.
Note 4-1: HNEBDO M AFIHEBICEEZEDLA>TEYETOT, HESR. YVTILENNAIENGNLIITER

LTTFELY, VBIZVCOMERILIES TY . VAIKVCOMVBD RERIES 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
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Table 4-2 ANAEBL AL Input Signal Level AA
Signal B 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 0/83.2 ov ov Hi/Lo ov
GCK Input CLK 0/83.2 ov ov CLK ov
Pulse Signal
GEN Input Hse Sigha 0/3.2 ov ov Hi/ Lo ov
/ Hior Lo
INTB Input Pulse Signal 0/3.2 ov ov Hi/ Lo ov
VB Input R 0/3.2 oV oV 0/3.2 0/3.2
Square pulse
VA Input et 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 0/83.2 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 0/3.2 ov ov Hi/ Lo ov
G [0] Input Logic Signal 0/3.2 ov ov Hi/ Lo ov
G [1] Input Logic Signal 0/8.2 ov ov Hi/Lo ov
B [0] Input Logic Signal 0/3.2 ov ov Hi/ Lo ov
B [1] Input Logic Signal 0/3.2 ov ov Hi/ Lo ov
VCOM Input e 0/3.2 oV oV 0/3.2 0/3.2
Square pulse

[Genaral Note ] TBEILVSS(GND=0V)ZEH#ELLI-ETT,

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

BEEERIEE OtyplEDEE
Above each Voltage value is typical.

BT
Boot

WMEE
Initial

T—REH

Data Update mode

T—RRE
Hold mode

BRIRAR
When just input Power
BRIEAR, ES AR

: Between PowerON and Input Signal.
RRT—EADEZTHRALTENR
: Updates data in pixcel memory.
T—AEHBEL TR MR

Maintains memory internal data and maintain current display
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SHARP

SPEC No. MODEL No. PAGE
LCP-0620031B LS014B7DD01 18
5. #xEAKEI 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 3 a0 w0 | | Moetes
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 | EIEILVSS(GND=0V)ZE#ELLI-ETT,
Above Voltage value is a value based on VSS (GND = 0V)
VSS=GND=0V

[Note 5-4] VA,VB,VCOM®High-Level EE(ZVDD1LLT T 5,
The Hight Level of VA/VB/VCOM must be below VDD1 voltage.

[Note 5-1] EXa—ILDULAESEA AL THEREREBILOEIICTLTTEL,
Do not exceed this temperature in any parts of module.

[Note 5-2] JBREIX95% GBEA0E) ETELTT W, FLHERICITFELTTIL,
RAEEGEEIICUTICL, EESEHRLTTAL,
HBELEBES. BRI —INRELAEHREBRELEWVSEELHYET,
Humidity 95%RH Max.(Ta =

wet bulb temperature is 39°C or lower. No condensation is allowed.

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

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

[Note 5-3] EBNMEREFEMEDHERIT HREETHY. AVIFRAMGERE - TOMORRHAICEALTIE
Ta=+25°CIZTHIEZEITLET
Operating temperature is the temperature that guarantees only for the operation.

Condensation will cause electrical leak and may cause the module to not meet this specification.
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6. EXRBFE Electrical characteristics
6-1) TFTi&REAA/\RILEEEIEE TFT LCD panel drive
Table 6-1-1 BEE)%# Operating Condition
VSS(GND)=0V, Ta=25C
Ttem Symbol | Terminal MIN. Typ MAX. Unit Remark
VVDD1 VDD1 3.1 3.2 3.3 v
FSAN—EREE
ZAN—RIRBE vVDD2 | VDD2 4.85 5.0 5.15 v
Power supply voltage
VVSS VSS 0 0 0 v
GSP
GCK
High Level VIH GEN | VDD1—0.1 3.2 VDD1 v
ANEBER INTB
Input signal BSP
voltage BCK
Low Level yi, | RI071] VSs 0 VSS+0.1 | v
G [0:1]
B [0:1]
t -1-
VCOM,VA,VB VA ore
. Note 6-1-2
terminal voltage Low Level VCOML VB VSsS 0 (VSS+0.1) | v

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 : VCOM&EVBIEEHE. VAIXFERMHDEST ELYET,
U A—BEPEIA(ZIV T DAL FEELENKSHREFEVET,
VBIZVCOMERILIES T . VAIZVCOMVBD 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 E £ [FVDD1ATET B,
The Hight Level of VA/VB/VCOM must be below VDD1 voltage.
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MODEL No.

LS014B7DD01

SPEC No.

LCP-0620031B

P

S

TR —4 >R Power supply sequence

6-2)

J[OB[ USRS [[8 LI
HYREOL—LdEET d-T1

aouanbas }JO-IaMmod aouanbasg uo-1amod 3or[g U99.DS [[B 93LIM
[ HUREOE—LOCIEET V-3
I TANEE o W@ 4 BSHTST Wi
| | s e | % (voresdo puion) o s | oo | 200 |# | v woneaado
T 1 ——
d-13 V-1
AN £ (1 . ~ O
uonezleRUl-4O CBH_WEH_-& (nze) oy
(S /L ¢ ~ [Tolg 2
) [N ol g
[Toly 3
7/ 2
(nee)
{ [ L [4
LN Y /[/]/ e s g
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7 dso g
GL ]
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17
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X Power supply sequence AB

R —

N
4

=2}
B

6-2-1

Figure
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[ON Sequence]

T1: VDD1M EIFRR(ICIZ& ). HBIRISILH LAY DEBVWERFFERALENVTTEIL,
: VDD1 rise time(depend on IC). Please not use extremely slow power source

T2 : VDD23 L IFRR(ICIZ& B) o MBIRICILH LAY DEBVWERFFERALENVTTEL,
: 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.

T5: BIRAEVAOVHLE (EEEEREREEEZAA) LET T5: T3 & R+

: Pixel memory initialization(write all screen black). T5: same T3
T6 : VA,VB,VCOMAIL T [R5 T6 = 30us
: VCOM,VA,VB fall time T6é = 30us

T7 : VDD23 6 FIFBR(ICIZ L B) » BT ETAY DBVEREFEALZVTTEL,
DEICHLT A RAFr—VRIBEBHL TT SN,
: VDD2 fall time(depend on IC) . Please not use extremely slow power source
If necessary use discharge circuit.
T8 : VDD1Z 5 FIFHM(ICIZL B) o MBI ETAY DBVEREFEALZVTTEL,
BEIZHLCTA AFr—PRBEEHLTT S,
: VDD1 fall time(depend on IC). Please not use extremely slow power source

If necessary use discharge circuit.
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6-3) 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 18.5 Hz
vertical period tV 53.98 55.55 — msec

Table 6-3-2 AC %% 1 Input Signal timing Parameters 1 AA AB
VDD1=3.2V, VDD2=5.0V, VSS=(GND)=0V, Ta=25C
Signal Item Symbol Min Typ Max Unit Remark
Rising time trINTB — e 50 ns
Falling time tfINTB — N 50 ns
Pulse width Hight level thwINTB 53.79 54.61 55.42 ms Note 6-3-3
INTB Pulse width Low level tlIwINTB 190.08 192.96 195.84 us
Setup time (Hight level) thsINTB 23.76 24.12 24.48 us INTB to GSP
Hold time (Hight level) thhINTB 308.88 313.56 318.24 ps | GCK(563) to INTB
Hold time (Low level) tIhINTB 23.76 24.12 24.48 HS | GCK(567) to INTB
Rising time trGSP — | 50 ns
Falling time tfGSP — — 50 ns
GSP Setup time Hight level thsGSP 47.52 48.24 48.96 us
Setup time Low level tlsGSP 47.52 48.24 48.96 us
Rising time trGCK > — 50 ns
Falling time tfGCK — - 50 ns
Setup time 2 tsGCK2 0 (335) — ns GCK to BSP
Setup timel tsGCK1 19.1 - - us GCK to GEN
Hold timel thGCK1 19.1 - - us GCK to GEN
GCK 95.04 96.48 97.92 ps Duty 50%
GCK width Hight level thwGCK 10 _ _ s Note 6-3-1
Duty 50%
95.04 96.48 97.92 ps Duty 50%
GCK width Low level tlwGCK Note 6-3-1
1.0 — — ps
Duty 50%
Rising time trGEN — — 50 ns
GEN Falling time tfGEN — - 50 ns
Pulse width Hight level thwGEN 29 - - 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
0.5 30 66 Hz Duty 50%
VCOM frequency fVOOM Reflective mode
VCOM Note 6-3-2
VA 54 60 66 Hz Duty 50%
VB Transmissive mode
Rising time trVCOM - - 100 ns
Falling time tfVCOM — — 100 us
(Duty cycle) (tdyVCOM) 48 50 52 %
Rising time trBSP - = 50 ns
BSP Falling time tfBSP — = 50 ns
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) ACHASUJ 4R Signal Timing
0% - ' 90% 90% |, . 90%
i ' i i
BSP 10w ¢ ! 1N 10% GSP 1w £ | PN 0%
] ] ]
- e e e e
trBSP tfBsP trGSP tGSP
_ thwGEN N
1 7l
90% , 90% i i
R [0:1] ' . i 00% 90% -
G [0 1] 1 | 50% : : | 50%
B [0:1] 10% H 1Y 10% GEN 10% ! PN 10%
| ! ! | | ]
L e o e e >l
trRGB tfRGB trGEN fGEN
.. twGCK ... thwGCK . ) .
0% 90% 1 o i ¥ GCK Duty is 50%
1 H 1
\ N 50% Y c00 ' 500
GCK 10% i i \_ 10% '
i N
trGCK G CK
00% ' tiwBCK =i< thwBCK »!
0% o i l % BCK Duty is 50%
! N\ 50% _1/50% | 50%
BCK 10% i i :10%
e e
trBCK tfBCK
1 tiwINTB i thwINTB i

| :4_ > 54—
trINTB fINTB
N\ fVCOM g
if g
90% 90% ! i
i 1 H !
VCOM % /i PN 10 /- 100 /- 10%
[ [ \ 1
H-» trVCOM i tFVCOM
. fVCOM g
e >
| 1
0% o 90% ! i
. 1 1 | :
vB 0% i i 10% : 10% 10%
1 1 1 ] 1
H-» trVCOM > tTVCOM
~ fVCOM R
. >
1 1
90% i 90% i
i o 1/ :
VA ! 10% 10% ' — 10%
1 ] 1 1 1
>t tVCOM > trVCOM

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

¥ fVCOM (VCOM/ VA /VB): Dutyis 50%

Figure 6-3-1 AC timing 1
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6-3-2) EEH AC AAIV Y HMEBE Vertical Signal Timing

5 S

INTB 50%— 50%3‘: 50%7Z| >

thsINTB i<-+ i . i thINTB
w thhINTB | e\
% 50% > 1
GSP : ! < ~/ %
thsGSP <o —>, #—> tisGSP

'567.(568.-. 12 w34

~
I

R T

(560) (580 (Ba a3

/

(5643 (&

\

o [\ Lo Y O\ Y )

/

! |
' I
1
tsGCK1 H + thGCK1

tsGCK1

N VR

H |
Low (GEN : Inactive ) /_\M W

|
|
GEN : Low (GEN : Inactive ) X
| 3
|
MSB LSB MSB LSB I MS
Data 280 280 ! 1
1
|
|
Horizontal At
Control Pulse Inactive ctive Inactive
GCK Duty is 50%
Data : R[0],R[1],G[0],G[1],B[0],B[1]
Horizontal Control Pulse : BCK,BSP
Figure 6-3-2 AC timing 2
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6-3-3) JKFEACAASUJ MR Horizontal Signal Timing

Gk S\ oY

BCK

R[0]
0Odd
Pixels

R (1]
Even
Pixels

Glo]
0dd
Pixels

1
1
1
!
GEN i
1
!
1
1
tsGCK2 :‘T i
50% 50% 1
BSP S H H (. I / \
! ' ) >3
thsBSP :<—+ HtlsBSP

G 1]
Even
Pixels

B [o]
0dd
Pixels

B (1]
Even
Pixels

BCK :

BCK rise

, tsRGB | thRGB

BCK fall

50%
I

50%

|
tsRGB | thRGB,

R[0/1] |
G [o/1] J< 50%
B [0/1]

I I
% 50% >< 50% >

BCK Dutyis 50%
GCK Duty is 50%

Figure 6-3-3 AC timing 3
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6-4) ANEBLEMEERTR 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) COFEE1Line~2805 1V R EERMICIRY RS ETEERNDT —FEHETOIENHEFTT,

Repeat 1) from 15t line to 280th line, can update full screen.

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

1) EEAAMIY  Vertical Stanard timing.

! 1 Frame
((
INTB | »
GSP | | ()() | |

567 568 1 2 3 4 [_Sﬁ 560 561 562 563 564 565 566 567 568 1 2
|
|

cok [ L[ 1 | |
o | |
|

|
[ N | I
GEN GEN : Inactive | I I I I | GEN:Inactive
1
|
|

L

|
[
o
|
Data * I I |
(6 Signal) Data Loy L
! 1 Ll ’
S N I wse | 1ss | by
| SB | LSB msB | 1sB |
| (Y 1| | 280 | 280 | I I
, N | |
Horizontal I I | I | |
Control Pulse Inactive A \ Ina!ctive
4
Data input period of 1stline Data transfer period of 280th line (Internal logic )

Data transfer period of 15t line (Internal logic ) Data input period of 280th line

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

Figure 6-5-1 Vertical Diagram
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6-5-1) JKEAA=4  Horizontal Stanard timing

/

GCK

-
)
]
|
]
[}
]
i
]
BSP | | « | | <

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

Y

144 1

soK [ Y Y e O O s Y A
Data 6Signal l l l l l

R[0U1] . \

Glo)1] el o - > .

ooVt pelfmsell ) [t prell ol il

Rlo] Rlo]

N—

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

80-16035 1 B EF DB
When 80-160 lines of the image is updated.

1Frame

<
|

1
1
>
1
1
£ £ '
P D)
INTB 50% \ Y d
— | thsINTB

GSP _¢¢ [ «
P

1

|

[}

567 568, 1 2 3 ~ 159 160 161 — — — — — — — — — > 321 322 323 ~562 563 564 565 566 567
1

|
GOK 5006 ! S_
_S
| P .' i

{ f T : ! I I {
GCK type \ NormalGCK a Gcréva X Normal GCK Fast forward GCK Normal G CK| >

/ ! |

1

1
1
1
1
1
1
|
thsGSP K—+ t—a tIsGSP i
|
1
1
1
1
1
1
1

T |
| ! !
| P ; |
| L i |
. . 1 1 .
GEN -6 : Low (GEN: Inactlz:(?) i :/_\—/_\—/_\—/_\—/SW Low (GEN : Inactive ) | g
[} \ : |
I : ! 1
| 1 ! ! |
I ! Line- - : |
| ' = 3 | !
| | |
Data _(( | : | <
) T 1 T
| ! |
| i |
| ; |
Horizontal | |
Control —(,(, T | <
Pulse | |
| |
|
Non-update . . ~ ..
State SN (Static imago) Partial Update of Pixels Non-update (Static image ) |ms
DISPLAY S\ #1 (#1 to #2) #2 \
]

7 I I
| |

Line No =280

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

| t
| | No update
I Line No=80 _|> ) — . .
i Pal"tlal Partial update of 80 to 160 lines
! Line No=160 —> —
| | No update
|
|
|

I
. |
| |
( : |
\ Static image Il Partial Update >1 Static image >S
/

Data : R[0],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

PZIETYIUI S[MPO [HUN (IND) OT dodY ST gA PUB VATNODA : [B0IU]
(AND) O S[euruLId)} [[€ oxBW : 300g

YOR[ U908 [[¢ SIIM : 664 [E1IU]
SOR[E USRS T[e AIIM : O [B1IU]

[ o1 [T [01D 11T [0]Y : Teusts ereq
M09 ¢ dSd : [eusg [04jU0) [BIUOZLIOH

aje:
AA0-10M0 ff (uopesado [eULON) NO ff No-wmog | oWAS o
arepdn, [ e1epdn 21epdn arepdn a1epdn] (( snjejls
uwopnus | [enIu] PIOH ff e1eq PIoH 7 ereq A eea /) eeq pIoH eeq PIoH BIUL | woa | o
cpergy | CEED o | " P | vdcs | ettt | THoTH T# oz owem % e
66# Keldsiqg
Igé .
66# [eniu| » G# abeuw| v# abew | c# abew } z# abew T# abew| [ » 0 [emul . _M”.MA___w
' — — eubi
andy [ eajoey] | Ay [ eangoeu] | SAIRY [ @angoeu] | SAIY [ eanoey] | SARY a2 “O._u:MU
|ejuozuIoH
(C e
: _” ®>EQ®QH U_ : H ®>ﬂﬁUNﬁH H : : : _” ®>5055—‘ U_ : uﬂ@wﬁb.mﬂﬂ U_ : mmo
w‘ I
\ | [eanoeur ] [ eamoeu] | : : [ eaTgoeu] | [ eanyoey] | _\ g.LNI
O G I I I N Y e o
T UU U U U U UL UL e = | e
P INOD
T UUUUUU U U UL
¢dan
S $S
lamod
\ \ Laan
s

6-5-4 Mode Change Sequence

Figure
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6-6) AAHEELEHERTR.S—FS5AVHKTE Input Signal and Display, Gate Line Setting
F—ADEmRTRAE Data position in display[H,V] >

-

P1 P2 P279 | P280
L1 L1 E L1 L1
. pl . .
PL | = s > | P280 P*: Pixels position
P Display X .
L*: Gate line

Side up

ActiveArea

280 x 280 dot

1Pixel = RGB
Pin Signal Data
RGB# 2BI5 T O EH &3 R0l |ReAOFEPixeIAT—5Signal
"\ Area gradation of rach RGB have 2 ddot |// Red signal for odd Pixels
) R[] Red D {B#Pixel - T—4 Signal
\ (64K R) / Red signal for even Pixels
e N (64 color display ) V pas0 G [0l Green®# HPixelAT—4Signal
- Green signal for odd Pixels
P1 P2 [= = P P Y p—y X
1280 | 1280 ngg ngg G [1] GreenD{&#Pixel AT —%4Signal
Green signal for even Pixels
B [0] Blue®Z #Pixel FHT—4Signal
Blue signal for odd Pixels
B[] Blue®{&#{Pixel ;i 7—%4Signal
Blue signal for even Pixels

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

pixel-1 pixel-2 pixel-3 pixel-4 pixel-279  pixel-280

N . bit & Bl R D&
1p|xe|?®§$tt¥ Bit-data Relationship between bit data and pixel
The area Ratio of pixel
1pixel NDBERGBER T2 3% 555,
MSB: MSB MSB-Pixel-Block occupies 2/3 the subpixels
2 out of 3 sub-pixels. of the each pixels.
LSB: 1pixel AN FRGBEIRT1. 3% EH8H 5,
1 out of 3 sub-pixels. LSB LSB-Pixel-Block occupies 1/3 the subpixels
k of the each pixels.

Figure 6-6-1 Data position 1

<EZRAHT—HERTIVT >
EERAHE—ROT—ISAVBMICEHDLLT | T2 EENDELLGYET,
ERRIVTTHOTH, T— ;A UITRLT280 dot 73 DT —REEABLETY
ZOBE. ERTIVTADT—REE S I EBICTEIMEEINFT,

<About write data and display area>
Regardless of the write mode and the number of GL the following data transmission is required.
Undisplayed area also needs the data transmission of 280 dots to each GL.
In this case, the undisplayed area data is appropriately processed in circuit.
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Screen size: R=1.39 inch

Active Pixel

Screen Center

1 : r=0.695inch [ 140 pixel]

A

\ 4

BM (Black Mask )

Screen ® Center

)

Figure 6-6-2 Data position 2
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Table 6-6-1 FRBEEADEZRE Number of Pixels in Active area 1
Line Left Dummy Active Right Dummy Line Left Dummy Active Right Dummy
number pixels Pixels Pixels number pixels Pixels Pixels
1 123 34 123 51 31 218 31
2 116 48 116 52 31 218 31
3 111 58 111 53 30 220 30
4 106 68 106 54 29 222 29
5 102 76 102 55 28 224 28
6 99 82 99 56 28 224 28
7 96 88 96 57 27 226 27
8 93 94 93 58 26 228 26
9 90 100 90 59 25 230 25
10 88 104 88 60 25 230 25
11 85 110 85 61 24 232 24
12 83 114 83 62 23 234 23
13 81 118 81 63 23 234 23
14 78 124 78 64 22 236 22
15 76 128 76 65 21 238 21
16 75 130 75 66 21 238 21
17 73 134 73 67 20 240 20
18 71 138 71 68 19 242 19
19 69 142 69 69 19 242 19
20 67 146 67 70 18 244 18
21 66 148 66 71 18 244 18
22 64 152 64 72 17 246 17
23 63 154 63 73 17 246 17
24 61 158 61 74 16 248 16
25 60 160 60 75 16 248 16
26 58 164 58 76 15 250 15
27 57 166 57 77 14 252 14
28 56 168 56 78 14 252 14
29 54 172 54 79 13 254 13
30 53 174 53 80 13 254 13
31 52 176 52 81 13 254 13
32 50 180 50 82 12 256 12
33 49 182 49 83 12 256 12
34 48 184 48 84 11 258 11
35 47 186 47 85 11 258 11
36 46 188 46 86 10 260 10
37 45 190 45 87 10 260 10
38 44 192 44 88 10 260 10
39 43 194 43 89 9 262 9
40 42 196 42 90 9 262 9
41 41 198 41 91 8 264 8
42 40 200 40 92 8 264 8
43 39 202 39 93 8 264 8
44 38 204 38 94 7 266 7
45 37 206 37 95 7 266 7
46 36 208 36 96 7 266 7
47 35 210 35 97 6 268 6
48 34 212 34 98 6 268 6
49 33 214 33 99 6 268 6
50 32 216 32 100 5 270 5
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Table 6-6-2 RREEHADEZHES 2  Number of Pixels in Active area 2
Line Left Dummy Active Right Dummy Line Left Dummy Active Right Dummy
number pixels Pixels Pixels number pixels Pixels Pixels
101 5 270 5 151 0 280 0
102 5 270 5 152 0 280 0
103 4 272 4 153 0 280 0
104 4 272 4 154 0 280 0
105 4 272 4 155 0 280 0
106 4 272 4 156 0 280 0
107 3 274 3 157 0 280 0
108 3 274 3 158 1 278 1
109 3 274 3 159 1 278 1
110 3 274 3 160 1 278 1
111 3 274 3 161 1 278 1
112 2 276 2 162 1 278 1
113 2 276 2 163 1 278 1
114 2 276 2 164 1 278 1
115 2 276 2 165 2 276 2
116 2 276 2 166 2 276 2
117 1 278 1 167 2 276 2
118 1 278 1 168 2 276 2
119 1 278 1 169 2 276 2
120 1 278 1 170 3 274 3
121 1 278 1 171 3 274 3
122 1 278 1 172 3 274 3
123 1 278 1 173 3 274 3
124 0 280 0 174 3 274 3
125 0 280 0 175 4 272 4
126 0 280 0 176 4 272 4
127 0 280 0 177 4 272 4
128 0 280 0 178 4 272 4
129 0 280 0 179 5 270 5
130 0 280 0 180 5 270 5
131 0 280 0 181 5 270 5
132 0 280 0 182 6 268 6
133 0 280 0 183 6 268 6
134 0 280 0 184 6 268 6
135 0 280 0 185 7 266 7
136 0 280 0 186 7 266 7
137 0 280 0 187 7 266 7
138 0 280 0 188 8 264 8
139 0 280 0 189 8 264 8
140 0 280 0 190 8 264 8
141 0 280 0 191 9 262 9
142 0 280 0 192 9 262 9
143 0 280 0 193 10 260 10
144 0 280 0 194 10 260 10
145 0 280 0 195 10 260 10
146 0 280 0 196 11 258 11
147 0 280 0 197 11 258 11
148 0 280 0 198 12 256 12
149 0 280 0 199 12 256 12
150 0 280 0 200 13 254 13
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Table 6-6-3 FRFRIENDEFRL3 Number of Pixels in Active area 3
Line Left Dummy Active Right Dummy Line Left Dummy Active Right Dummy
number pixels Pixels Pixels number pixels Pixels Pixels

201 13 254 13 251 53 174 53
202 13 254 13 252 54 172 54
203 14 252 14 253 56 168 56
204 14 252 14 254 57 166 57
205 15 250 15 255 58 164 58
206 16 248 16 256 60 160 60
207 16 248 16 257 61 158 61
208 17 246 17 258 63 154 63
209 17 246 17 259 64 152 64
210 18 244 18 260 66 148 66
211 18 244 18 261 67 146 67
212 19 242 19 262 69 142 69
213 19 242 19 263 71 138 71
214 20 240 20 264 73 134 73
215 21 238 21 265 75 130 75
216 21 238 21 266 76 128 76
217 22 236 22 267 78 124 78
218 23 234 23 268 81 118 81
219 23 234 23 269 83 114 83
220 24 232 24 270 85 110 85
221 25 230 25 271 88 104 88
222 25 230 25 272 90 100 90
223 26 228 26 273 93 94 93
224 27 226 27 274 96 88 96
225 28 224 28 275 99 82 99
226 28 224 28 276 102 76 102
227 29 222 29 277 106 68 106
228 30 220 30 278 111 58 111
229 31 218 31 279 116 48 116
230 31 218 31 280 123 34 123
231 32 216 32

232 33 214 33

233 34 212 34

234 35 210 35

235 36 208 36

236 37 206 37

237 38 204 38

238 39 202 39

239 40 200 40

240 41 198 41

241 42 196 42

242 43 194 43

243 44 192 44

244 45 190 45

245 46 188 46

246 47 186 47

247 48 184 48

248 49 182 49

249 50 180 50

250 52 176 52
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6-7) HETE|H Power consumption
Table 6-7-1 ;HEE/ Power Consumption AA VDD1=3.2V, VDD2=5.0V, VSS(GND)=0V, Ta=25C
Operating Mode Power consumption Min Typ Max unit Remark
sy | TMEFG—SEHRL 2EAER)
T Hold mode(no display data update) - 3.4 65 | uW | [Note671]

Condition 1
Display pattern : White display

T—AEHE—F(HEH: £EEXKR)

iﬂ'lE%{fFZ Data update modewith display update 1Hz _ 14 106 | uW | [Note 6-7-2]
Condition 2 ( 1fram/sec)
Display pattern : White display
T—REHE—F 18HE#H:  £mAEXRT)
BIE &3 Dat dat dewith displ date 18H
BIEEE ata update modewith display update zZ ~ £ 850 LW | Note 6-7-31

Condition 3 (18 fram/sec)
Display pattern : White display

#E&#H Common condition
VDD1=3.2V. VDD2=5.0V, VCOMH=VDD1,VCOML=0V(GND). fVCOM= (60Hz)
FK6-7-10DHBERICITR6-T-2DVCOM VA VB FDF S/ T (ffiEIBE CapasitanceNDFv¥—2 TARAFv—IBR) [T
EHFEEA
The contents of VCOM, VA, and VB terminals(Equivalent circuit Charge to capacitor,Discharge current)
in Table 6-7-2 are not included in the current consumption in Table 6-7-1.

[Note 6-7-11, [Note 6-7-2] [Note 6-7-3]
Power consumption expenditure of module

(Ivdd1 (g A) x3.2V)+ (Ivdd2 (£ A) x5.0V)

( Common Note )
CHDEFFEHETHY. T —2EHFEDOPeakERTIEHYEFEAD T, ERIZRBEZER-ETTI,
VDD1,VDD2AIZaAV T DIEHEHETLET,

This 1s 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.
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6-8) Electrical characteristics of COM terminals
6-8-1) COMIFEiFANBE 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 — 45 58.5 nF CLc
VB Cvb — 47 61.1 nF CrLc+ Cp
VA Cva — 47 61.1 nF Crc+ Cp
-
DISPLAY * White DISPLAY : Black
' |
|
VCOM o veoM o
|
VB o—.i—o/iI VB o_:i |
I — -1
— | | J—
| 1 |
| =T Cp : Cic : — Cp : Cuo
|
| |
! alol
| $ alo-
' |
' |
I )
External | LCD internal External : LCD internal
.

Figure 6-8-1 COM terminal Equivalent circuit
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7. XZ%TE Optical specification

Table 7-1 FZHIFFM (REH4FE) Optical specification

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

Item Symbol Min. Typ. Max. unit Remark
b 621 40 60 —
RART Horizontal
Viewi 1 0 22 —
1CWIRg angle 40 60 °(degree) [Note 7-1]
range e 11 40 60 _
CR=2 Vertical
012 40 60 -
aAVhSARE
] CR 15 25 3 - [Note 7-2] , [Note 7-3]
Contrast ratio
RETE
) ,1 . R 6.5 8.7 — % [Note 7-3]
Reflectivity ratio
e R; Black — White
3 oth 1 I —_ m
IHERE se T 20 40 b [Note 7-3] , [Note 7-4]
Response }
Time Fall td ms White = Black
20 44 [Note 7-3] , [Note 7-4]
H Wx 2 .31 \ -
INTRIVERE White (0.268) 0.318 (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 9264 314 364 — ¥ Reference value
GREEN (0.264) 0.3 (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 Lk _ _
NTSC ratio - 18 -

X NRLERER. REHETEHYEEA. (B51E)

Panel Chromaticity is not a guaranteed value.(Reference value)
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Table 7-2 JZRI4FME E@45E) Optical specification(Transmissive mode) AB
VDD1=3.2V, VDD2=5.0V, VSS(GND)=0V, Ta=25C

Item Symbol Min. Typ. Max. unit Remark
@51 , T - (1.2) - % [Note 7-5]  [Note 7-7]
Transmissivity ratio
Black — White
Response Time Tor — (40) 150 ms [Note 7-3] [Note 7-4]
[Note 7-5]

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

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

©Copyright 2022 SDTC All rights reserved




SHARP SPEC No. MODEL No. PAGE

[Note 7-1] HREFADEZE Defintion of Viewing Angle

LCP-0620031B LS014B7DD01 40

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

Figure 7-1 Defintion of Viewing Angle

[Note 7-2] A rSARLEDEZE Defintion of Contrast Ratio
AVRSRAMMEELUTOLSIZEEZT S,

The contrast ratio is defined as the following.

Reflection intensity in white display

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

[Note 7-3] F=E4FMEDBIEHEES Optical characteristics measurement equipment.
aVRSAME, REE, NARI)LREBEDBIEIFIRT-2, IGEREDAE FE7T-3OREAEZRLNT,
EEHANIINERFLREICTAELET
Figure 7-2 is for contrast ratio, reflectivity ratio, and panel chromaticity measurement, and
Figure 7-3 is for response time measurement.

Both are to be conducted in a dark or room equipment to a dark room.
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4 N
JAIFE2 Measurement equipment BIFEEE Measurement equipment
(CM-700D) (DMS-803)
Normal line
8° Normal line
sensor
Light Source sensor
Light Source
O | (D65)
Integrating
>
sphere
-30°
LCD panel
LCD panel /
Display center Display center
- AN
Figure 7-2 Contrast ratio, Reflection ratio, Figure 7-3 Response time
Panel chromaticity
[Note 7-4] EEE(REIFENDZEIL) Response time (Change in reflection ratio)

BRUBKRELLGLHESTEAANL. ZOBFOZAF/HNOBEELRIZTERLET,

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

white or black
p

Black :
White
10% A V4
Optical receiver output
(Incremental )
90%
100% P
= , — —
or Time rd
e —

N

Figure 7-4 Response time
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[Note 7-7] BIEERE (E@HHE) AB

RFRHEERFE DAEHEZETRITRLES,

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 ULI1R.

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. #mFE|YHT Pin Assignment

8-1) ImFHIYE T Pin Assignment
X EDFEMIEIR14-1ITRLET .

The outline dimensions are shown in Figure 14-1
Table 8-1-1 Pin Assignhment

=

No. Symbol
1 VDD2
2 —

3 GSP
4 GCK
5 GEN
6 INTB
7 VB

8 VA

9 VDD1

10 VSS
11 BSP
12 BCK
13 R [0]
14 R [1]
15 G [0]
16 G [1]
17 B [0]

m 18 B [1]

19 —

Display surface 20 VCOM
21 NC

ST

Rear surface Y .-

Figure 8-1-1 Pin Assignment
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8-2) FPC #YEIFHtE FPC Bend Specification
Table 8-2-1 #*J+%%9% 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

FPCEHYHITAMRIL. K THRI IEMERHQTRELRULTHIFTTELY,

FPCIIASRICHEMLAWRBEEULEILET , £ FPCENRRILDEESEIZIZRN AEEZ HROVRBELELET,
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.

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

¥ (1) FPCHEREITHEE: ASRTYUHD 1.0 mm - 11.0 mm
&4(2) &/EHITR: A R0.45 mm
Condition (1) FPC bend recommended area: 1.0mm — 11.0 mm from glass edge.
Condition (2) Minimum bend R: Inner diameter R0.45

g,ﬂ5 — |

R = —

Figure 8-2-1 FPC Bend Specification

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

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

[Note 8-2-3] FPCEH>TLCDEY 2 —/LE SRS T IFFY | FPCICEEBL NEMA =Y LGN TS,
Do not hang LCD module by FPC or apply force to FPC.

[Note 8-2-4] A*—hMEIFERE, (ERAIXTHETY)

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

BRTARATVAED 12— LR TRMICEATIREEL. HEREEEZICE DG
Please refer to the Incoming Inspection Standard.
REEAEEHTAKLYI2ZNAE LT S
X, BAICERY DL LEZHUNEDGESICIERIRGERET S
The warranty period is 12 months from the month of shipment.

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

10. #3324 Recommended example

10-1) HMF(FEIERHI  External Capacitors

-
VDD2 (5.0V) .
VDD1 (3.2V)
cil c2 Logic Signal 1.39 inch
- oom 64 Color LCD
VA
VB
GND
(VSS)
N J

Figure 10-1-1 External capacitor recommendation capacity value

<HEILTUYREE Recommended capacity value >

C1l: VDD1-VSS :rank B 1.0pF Ceramic capacitor
C2: VDD2-VSS :rank B 1.0pF Ceramic capacitor

X ERREBREUVEMEICDOVTIEHERSITT,

CHEAOBIETEH AT LAEESMEFHEBTAL V- L TERETL TS,
AVTUHRERRBBELIVIRELLDEERAT HFILATRE
¢ 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) #tE4EER Recommended Structure Diagram

ERERETEEDEEEIE  Precautions for SET design.

TG %MEIT B AHICRO1 20 MERtEEZEENET,
121K YBRADERIAMZONT T OREEHIELET,
1 : Space-1 INYISAREREREDOBIZIZRR—REHERBEWNET,
2 : CG TREOLSICHN—HSRICERED 12— ILEBEEBEBLET,
FOUINETIERAENBCREBED 12— ILERITRYNEEL, RRLSHEETS
AEEMABYET O TIT EEEBLET,

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 TEAFENFEELLGNLIISHRITEEBELETS .

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

_ z 3
'\ Adhesive
LCD Module OCA

<4—— BLrimtape

BL unit

Figure 10-2-1  Precautions for SET design

10-3) #ARAATRIZCEITHHEVOLOEEEIER

Handling precautions in the integration process.

ERDEARAA . RETRICETHEIEEIR

NPV REISTRODAINREMZSE RRFR (LASF)OREICHEYET,

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. FIBIfZRE Marking

11-1) 4292 xyrHIR Displayed by printing. (Ink-jet print)

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

-
Dispaly contents
Linel —{ YMDDPA|
Line2 —i 012345 Printing Area
o < |
w g |
5 %
> i I
-

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

Table 11-1-1 ENFAREFM Marking line definition AA

Line | Marking Description

1 | Y™MDDPA Y BEF 14T (BRRE)(01,--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 &L& B 241(01,—,31)

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

P fETIHEa—FK

Code of manufacture

A HETa—F

Product revision(A, etc.)

2 | 012345 012345 | 217 JLNo(64)
Consecutive number (Traceabillity number)
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12. S EHEE Packaging form

12-1) Hh—roRESEHE Carton storage condition AA

1 h—hoBHETEH
Piling number of cartons.
2)  1H—kUER{E R : 480 pcs
Pakage quantity in one carton
3) h—boH4AX
Carton size (Typ.)
4) AFEE
Total mass

: 8 (max)

D 578 mmx 382 mm x 255 mm

: 7.2 kg (One carton filled with (480 ) modules)

5) H—hrREIRE Carton store environment
-;2E Temperature
0~40°C
-iEE Humidity
60%RHLLTF
ERESEETICEVWCHLHEDLI\E
60%RH or lower (at 40°C)

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

-FBES Atmosphere

B TIH)EEFRRRVERMZZ L (BRESEIEENRANMRESNG 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
HERICKIFAEBOTFTES 2—I/ILOHIEEHLETHEMT.
50%RHLL EICERIZ R, BT —AFOAD LG KZRL THEE T,
In order to prevent electrostatic damage to TFT modules, room humidity should be made
over 50%RH and take effective measure such as use of earth when opening the package.

‘E5fBY Direct sunlight
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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-#£ZEB5IE Prevention of dew

EEEHCES . BEERICENT RIROCREIVED LIZh—F ZBLTTELY,

NUYMES D DBEEGBETZEITIH. ELGGREL TS,
EEARRUERL. ENoBLTRE TSV, BEICIBSBEOREZTHELET.

RBEERELEICHIELTTSL,

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.

-¥RE) Vibration

BITIRBILTOSBRTICIRE LGN TZEL,

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

-{R7FHAM Storage Period
LEREETHORMAFHIKET.6

KT IWINVIMoBRYELE-RETOREFSZEEVNET .

ARE

Within above mentioned conditions and unopening, storage period is about 6 months

X Please refrain from storing in the state that it is taken out from the aluminum pack.
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12-2) SI@RZFE/R Marking of product name  AB

12-2-1) @EFERT Packing box Label

BEFMIC. (D) B4 ( LS014B7DDO1) (2) HETEAT (3) EVa—ILHE ERTRLIZSNVERFLES,
Fro. N—O—FRFELEINIZELET,

The label that displays (1) Model number( LS014B7DDO01) (2) Lot number (3) Quantity of module is
stuck on the packing box. Moreover, the display of bar code also applies to this.

HRRE (48) LS014B7DDO1

Bar code ( 1)

(1) Module number (LS014B7DD01)

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

(2) Lot number (Date of manufacture)

Bar code ( 2 )

Quantiy : (Q) 480 pcs

(3) Quantity of module (Pakage quantity )

Bar code ( 3 )

2

Bar code

WEEENHYET

X =TTV TE, LS sk sk ok ok ok sk

User part number or our company control part

\ /A D W

number might be filled.

12-2-2) RoHS#R&IxE RoHS restriction.

RoHSHRFIMIGFICRLTIE, MaEICRELITVET,
3% R.C.(RoHS Compliance) &IZRoHSIERICEE LTSI EEZEKLET,
LEDC1—/LIE. 18 B XYRoHSIEESICRELTEYET,

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.

(R c)

Figure 12-2-1 RoHS Compliance

A—H—N—YREF-FLEHEERENANEINT
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12-2-3) 4 EE The production country

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

OR

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

_____________________________________________________________________________

Figure 12-2-2  Production country

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

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

The location of the description

differs for each model

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

*H—bhUICESDEUREM L VARV —IDRELHYET ,
The carton 1s marked with the ESD Sensitivity Symbol.

-
carton
OBSERVE PRECAUTIONS
FOR HANDLING
ELECTROSTATIC \
SENS
R
(not to scale)
N\

Figure 12-2-4 The ESD Sensitivity Symbol. (carton)
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12-3) #3@WRER Packaging form figure

MWaREER12-3-1, ®12-3-2 [ZRLFET,

EVaA—ILHEERITRN GO REELTOET

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

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

T TTTTTTT T T T T T T I T AT I T A E I T I E \
I 1
1
! 12 modules / tray :
! 480 modules / carton :
‘\ !

4 I

Figure. 12-3-1 Packaging Form 1

( Tray )
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72

Aluminum pack

SRIARPs

[SLECTRONIC (COMPONENTS

BEASE: (45) L80xxBTDHxx
I (1) Bar code
LotNO. : {1T)2022. #%x. "%

(2) Bar code

Quantity: (Q) X PCS

(3) Bar code

A-¥-8F

| | O

vy —TRRAIANTT. ( yoro

Figure. 12-3-2 Packaging Form 2

( carton)
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13. (EFE1E S ER S Reliability Test Conditions
13-1) {EEMEAERIE R Reliability Test Items
Table13-1-1 ReliabilityTest Items
No. Test Item Remark

=R RT GEENME)

1 | High temperature storage test Ta=80C 240 h
(Non operating test)
ER&RT GEENME)

9 | Low temperature storage test Ta=-30C 240 h
(Non operating test)
=R

. . Tp=40°C/95%RH 240 h

High high

3 '8 .t(.emperatul."e and hig (#5521t No condensation )
humidity operating test
=R ENME

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

5 IR . Tp=-20"C 240 h
Low temperature operating test
EE
RS GERIE) Ta=-30C (1 h)~+80 C

6 | Thermal Shock test

. 1h/5cycle
(Non operating test)
i

HEME (GEIE) +200 V., 200 pF

7 Electro static discharge test . e

. £iH+F: 1B each terminai’ 1 time
(Non operating test)
[Note] Ta= FEBEE Ambient temperature
Tp = /3RJLRE Panel surface temperature
B

COREBERE:

FERBICEVT. RTRABRERHOLEEFALXBEELLIEENENE

Result Evaluation Criteria

which may affect practical display function.

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

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