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(FEHRBOERMYHEVOEVEBROEHERICL->TDIEE)
[NOTICE]

KER EDOEE Precautionsd>

a)

b)

c)

d)

e)

AEFRZFBELOZHEEITHIDINBTLEENTLEIT OT, MYKRWICE+RITTERIACE KT, R
EQOANBEHAICEMTHEELLZVES. BBEVLWBLETFET, F-. BE=FICHLTAREHEL B 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.

REFKRECBB SN TVDERANIE., BB EFE-RERWGECABIZHRATH-HODLDTHY . KMEHxRE
[CEOTIEAMBEHE. TOMEFIDOREMEIIH T SRIAFIIRFBHEDFHEZITILDTEIHYFEE A,

T BHEGEERALECEICKY BB EIXAEFICHIDOLIBENRELGE . B EHADOHEIE,
HEICEEMDDDILDOLUMNMIDEFFELTE—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 TCERAINSGILEFISERT 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.

BRETHALLIERMERED O HHRIE. FiE. 8. BR. TOMDRABITOVTEMGLTER
TRBEAHYET . ARGOFERANICERFTOEREECHEAICTHRE N EEET IOSEMOELET,

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 TELEBEICOLWTE—YOEEZAVEEA,

AHBETERDEIIG— B GEFHEBIFEASNS-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

h)

i)

k)

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.)

-ESH Traffic signals

A RiRA D18 &0 Wi Gas leakage sensor breakers
TS5 —LEE Alarm equipment
RIETEHRTE Various safety devices etc.

AHEBEILUTOEIIGBOTEIMEESE-TEENMVELISNIARANDERZERALTEYVERADT, RE
mECNLDARICIIFERICTESLENTTEL,
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

AREGITOECTALGRAHYEL =L, FHICBARTEBOETTITERIRETT OSBOELET .

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

AYUSZBEANHERTLIRARLUNTIERINSGZE L. ERICBHREEOFTF CTERIESTFET 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.

AEFRZICREBVELEBEIE. NADITERIZIVRRTHLDELET,
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.

AREEIEROHS 11/65/EVITEDNTEYFET . RoOHSHRIE DM B PIER/NST(VDERMLGEREHYFEE A
The device in the production is based on RoHS instructions 11/65/EU.

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

[Precautions for handling]

(1) BED2—IILORYFEWIITESLRYERDDIEWNREICTITO>TTSLY,

Treat LCD module in dustless surroundings.

(2) FPCEA DRV ZAIEIRT HHE BT ED 21— ILICANTEERPESTEOFFIZLTASLITO>TTELY,
Be sure to turn off the power supply when remove the plugged FPC.

(3) FPCOIRELEFICIEED 2 — )LAIDE R ERAOFPCITFELA A 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.

@) NFILKREDRARIEDEZVDT, BONLOPHFALLDTEYLGENRISBWMYHZNIIE+7FELT
T

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

(5) LCONRJLIFAZANEEN TS 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) BEZEFCT=H. LCORARIILD Ty R AT FRELTZEN LLEINTLFESTH. RF TIRHANLGLTTEL,
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.

(D) KFENRFEABETHEEBOCIIORRAIEYET 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 . BUILGHERMRESBELHLET,
This module contains CGS. Please use appropriate anti-static protection methods for all contact with the LCD

panel and its electrical circuits.

(9) RIGAACENMRADEF 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 2023 SDTC All rights reserved
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A1) EARLEDOTII. BERARISESNI=AFT LT T A EON2TO—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) REABADL—ILOKBEFIDRBYFFIFLS . RERTEEDOBNAAHYET,

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

(EXEHERR DT EEIR)

[Precautions for Set-design]

(1) BEDFERRELGYFET DT, RLTED2—ILEFBRLAVTTELY,

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 EE
[CENMELGWVATREME N HYET DT, LCDED 2—ILERE T AR 7 — bR SANEER T A NBETT,
FLCD/NARIVEIEIZKEGAFE DBV LD BHEEINSENARILFEDHILIZ DALY | RRBLEMNMETTEHEN
HYET . LCO/ARILEIEZESL S S K IREHHEELIZELY,

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.

() ASRBEIEADIMHOSAEVERLCD/ AR LI IFIE+AEEBLTT S,
FYERVRDEEICEVNT. RENFEDRRL AN MO LA VREREL TR,
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)—FAHIZEENHYET DT, EBHMEEMLEVISTEETSL,

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
HBAGRWLKIITEREFLTTEL,

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) HEEEFHEERNICTHERALTTEL,
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, KAMEFREOER-ESEETD—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— LBEROEREBRREEEE R TIL,

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

(1) EDa—ILOBMYFEWRUHAAAEL THBRIEMFEZEEXEA AP TORHARELLIZ,. ChEDHRE
RETLHRE. BH.BER. HEZEOMHOFERAIBRECERDRERIZGLIENHYET 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—IEMOTEYET DT, RESIR—FERALTITFEAZILY,
i?‘:—EZ%IJ75\L,7‘_1%ax7~7~—l~(iﬁﬁﬁ") fFF LG TLIZELY,
RESIRA—FEBUVBEYR T TREBRET & 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.
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(14) AZZEETRUOKRTFAREH L, BOQEMBIERASNLITRF RG-S )V EBEFIDLCD/ARILA
2D, BR/ARIILDEE-BETOERTHVLONIHMHOEBEERERL 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) AERITEESREREEALTOET OT, /ARILOBIRWVEICH T ER(200VELB)ICIETFED L, TiE
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.

® {fF%3E/Operators
EEENEIZTDOITEHKR. BY. FRENEEY (FAOU . RITFLY . TLEQOHEZY) DHE. AKX
ITHESNFTETIRNLAHYETOT. HEST KRR (BRESRMSLEMISR) ZFALTTIL,

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

® Z3#t-E%{E/Equipment and containers
BIRORBOME. BEZHF ORM . BEZ PBIRIEEHE. A7 BEH. FAS T, Iukb XA,
BRF)IRHEINRLETOIBNIHYET OT. HEIR K (BHEHIEM: 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 S LTREGERIZHLET . RMAHREY (E 0 FH#.
TLF)DIGE. LIZOAAFOEBOHESINREETICHEETIBNNHYET O THERR K
(B ES M 100MQ) Z1ToTTELY,
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 2023 SDTC All rights reserved
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® ZE/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.

® 7/ Transportation
Eif-REIXZTOTA (BERORE ICKVBRFRORARFO-—ILEDOREMBNTELLY . F-AKE
ICHEL-RERFICIYFEFTEFEECIBNAHYFET D 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.

(BNERrDIEERR)

[Precautions for operating LCD module]

(1) RYHaR7zoOFERIEEEZIZEN, LCO/NARIIL QAR I FAEBRIZEEEEZ DIERHANKELET,
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) HEBEFHHEERNICTHEALTTEL,
COHEFAZBABE . EEAERRATH> THHEFRIISNFEE A,
Be sure to use LCD module within the recommended operating conditions. Operating module out of the

recommended range is not guaranteed even if it is in the absolute maximum rating.

(@) LCD/ ARV IFHHEDRESN TRESELVTTSV, HEDREELLGYFET,

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

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

proper picture quality.

(5) FRLEERRIE. 2BFEILA (BE. BiB) L. TN LU LEDBZE XTIy atlieE AN TERENFEOELVRIC
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  RFRAAENMEHTEST . 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) ELA—IAEREAZDADESONM, GIEIZOVTIX. KAEHREDOER-ESEEN— 2V 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.

(10) SESE T TORKEFERSINGG S BEARNIDEIZBYET,
The prevention of dew condition is necessary when LCD is used for long time under high-temperature and

high-humidity
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(REFRDIEHIA)

[Precautions for Storage]

(1) BERFHRE, EF AR OBOVENMETITHRELGZOTTSWD, BOMEFRICRELTTSL,

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

Store in the dark place.

() ERFEFREUT TXREMHMAREL. ERRFREULTEIFAMMEDORAKELLY ., TOREIZRLSEL
BRGEENHYFEY, TEIETERMATOREESEOLES . FLEEDOSWSHITRELET &, RAR
BEVUWHYR I LDBE A—DERITES , TEILEITERMTETOREFESELLET,

In temperature lower than specified rating, liquid crystal material will coagulate.

In temperature higher than

specified rating, it will liquefies. In either condition, the liquid crystal may not recover its original condition.

Store the LCD panel in at or around room temperature as much as possible. Also, storing the LCD panel in high

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

(3) REAE Keeping Method
a. BEFfEAICIEHTHROTTIL,
a. Don't keeping under the direct sunlight.

b. FLAIZHAB TERFTIZRE T,
b. Keeping in the tray under the dark place.

DONT

DO
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(1)

2

(3)

4

(5)

(6)

(thDEEHEIE)
[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—ILESELEWLT TSI,
Disassembling the LCD module will cause permanent damage to the module.

Do not disassemble the module.

LCD/ARILABIEL-B A FDRBEZODPIZANGNTZEN, BREAFE . KIRFSMAVHEIE,
EbLICAREBTHEIEEL TS,

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. FEMEHNSERTERETCOLEETIEICRUVTODS(FHEZOV, 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—ILOBEFEIZOVTIE, 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, /ARIILHAEINTHIR
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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1. A% Applicable Memory liquid crystal display
CGUaAVEENS VO RIZRAW B AR D AR RETAATLATT,
AREIER14-11RLTOET,
This TFT-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
- HEBREE/ /ORI
- BEEYAR216%  fE{EE240 x 320E R
- VYT LT —REBICL SR RHIME
- BEOSAUEEHERE
© RRIVABIZT—HERERDIEVRAE)—ZRNE
C EB/NOVIBRMERWVEER -G8 00/ UMIED AL
- BIEHEBEEATFT/ARIL
- RIFEARIEAGHEFR
FPCIZ& 1%k
- Reflective active-matrix with slightly transmissive panel of white and black.
2.16” screen has 240 x 320 resolusion. (76,800 pixels stripe array)
1 pixel has each 1bit, the pixel can display 2 colors.
+ Display control by serial data signal communication.
+ Arbitrary line data renewable.
1bit 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 Antiglare.
+ With FPC (Applicable connector : Ref to recommended connector on Table 8-1)
3. B AY{EHk Mechanical Specification
Table 3-1 M AEHRER Module mechanical specification
Ttem Specification unit
EEmY (X Screen size 216 inch
RAHMFRRTYT  Active Area 32.88 (H) x 43.84 (V) mm
Ry ER Dot configuration 240 (H) x 320 (V) Dot
FyhEyF Dot pitch 0.137 (H) x 0.137 (V) mm
ERESI Pixel Array Square
RFE—F Display mode Normally White
AR RS Outline Dimension | 3548 (W) x 48.54 (H) x 0.745 (D) mm
BE Mass 3.0 (max) g
REANE Surface treatment | AG (Anti Glare)

[Note] E¥MEANRTEPLNERR14-1ZSR

Detail dimension and tolerance are shown in Figure.14-1
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4, AN FRFHBBRUHBEE Input terminal names and functions
Table 4-1 #HF5¥#l Pin description
Terminal| Symbol 1.0 Configurations Function Remark
AvYiES
1 SCLK INPUT NoPull 7 J71 - .
Serial clock signal
0 =__ ==
2 ST INPUT NoPull ZTNTIANES
Serial data input signal
FyTELIMES
INPUT NoPull
2 SCS v ot Chip select signal ( Active of Hi)
S EBCOMR ER{E & (REZIK)
4 EXTCOMIN| INPUT NoPull External COM inversion signal input [Note 4-2]
( Square wave)
&KX ON/OFFIEH
5 DISP INPUT NoPull Note 4-1
o Display ON/OFF signal [Note 4-1]
05 ERE
6 VDDA | POWER — FTRTER [Note 4-4]
Power supply (Analog)
TURIIWER
7 VDD POWER - Note 4-4
Power supply (Digital) (Note 4-4]
COMAI#ENER D i+
EXTMODE | INPUT NoPull Note 4-2
8 0 v ot Control mode of COM inversion is select terminal (Note 4-2]
9 Vss GND — GND (Digital) [Note 4-3]
10 VSSA GND - GND (Analog) [Note 4-3]

% NoPull :

“Hi’mode

“Lo” mode ;

VSS=VSSA=GND

[Note 4-4] VDD=VDDA

TWTT  TNE I ELLTHIEL
Neither Pulled up nor Pulled down.

[Note 4-1] HBRTRDAHDON/OFFZITVET , COF;, AEVADT—RERIFENFET,
“H”DBEFAEVRAT—EDRTETL. ‘Lo DBAERVAT—22RBELLFFLERBRTELGYVET,
The display ON/OFF signal is only for display.
Data in the memory will be saved at the time of ON/OFF.

When it’s “Hi”, data in the memory will display, when it’s “Lo”, white color will diaplay and
data in the memory will be saved.

[Note 4-2] SEBLYEXTCOMINIESH# AT B15E . EXTMODEZ“Hi"[CLTTFELY,
EXTMODE=“Hi” MK, EXTCOMINAF #h(Z4YFET , (EXTMODEZVDD~#&#E)
EXTMODE="“Lo” DB, T ILATD IS5 BNEMIZHEYET , (EXTMODEZEVSSEHER)

When EXTMODE is “Hi”, EXTCOMIN signal is enable.

When EXTMODE is “Lo” ,serial input flag is enable.

connect the EXTMODE to VDD,

connect the EXTMODE and EXTCOMIN to VSS.

[Note 4-3] VSS,VSSA[ZOARIA—{HA T T HEHKEEIT o TS,

Be sure to connect VSS and VSSA on the board.
(' Connection near the connector is recommended.)
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4-1) AHEBIK®E Input Signal States

Table 4-1-1 AJIfEBHKRE Input Signal States

T—REH
B RAUINAIKEE s &
Symbol /0 Voltage (Update & 7 ;
Boot Standby note
Hold mode)
Lo EXTMODE=Hi
SCLK Input 0/3.2V Lo Hi/Lo
Hi/ Lo EXTMODE=Lo X1
Lo EXTMODE=Hi
SI Input 0/38.2V Lo Hi/Lo
Hi/ Lo EXTMODE=Lo X1
Lo EXTMODE=Hi
SCS Input 0/3.2V Lo Hi
Hi/ Lo EXTMODE=Lo X1
Hi/Lo Hi/ Lo EXTMODE=Hi %2
EXTCOMIN Input 0/3.2V Lo
Lo Lo EXTMODE=Lo
DISP Input 0/3.2V Lo Hi/(Lo) Hi/(Lo) X3
EXTMODE Input 0/3.2V Hi/ Lo N - X4

XHBEEMH  Common condition
1) BEEEIIRIER DtyplEDERE, Each Voltage values show typical voltage.
2) #EIFF Booting
BERBEARRUVEREAR. §5 AN
When just input Power supplay Between PowerON and Input Signal.
3) T—AE#H Data Update & Hold mode
RNT—HDEZTHMRAEER (TTRUERITES)
Updates data in pixcel memory. (1Line and Multiple Lines update )
4) R INAIKE&  Standby
T—AEHELTRRMER
Maintains memory internal data and maintain current display
5) T—REZEELLEWMESE, UTILESB(SCS / 81/ SCLK)IE 'Lo"EF 5,
T—A%EEELLELEEIZ, SCSIiFZHI“KRREICLAZLTT LY,
Keep “Lo” Serial Signal (SCS/ SI/ SCLK ) without communicating..
Not to make a SCS terminal “Hi” when it does not communicate.
6) VDD=VDDA
7) VSS=VSSA=GND=0V

X1 : VCOMHZES T ILEEIZTIT> A, BHMGESDEENLETT,

To do VCOM control in a serial communication, a periodic signal transmission 1s necessary and is here.

¥2 . RRLTWSEIRE L. EEFA J1(Clock pulse) WML ETY,
Input (Clock pulse) is always needed during displaying.

X3 . RRBFEHBEEET D
When displaying it, it's drived “Hi” fixing.

%4 : [EERAYICVDD/GND(VSS)DELLM KL TDEREHELET . BIREAZRDERILEZLT D,
Recommend to connect VDD or GND(VSS)
Not change after starting power supply and during ON.
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4-2) #EEEE Recommended Circuit
4 N\
Mi=1 M1=0 Mi1=1 M1=0
Logic Signal ‘\
EXTCOMIN Lo ®
DISPLAY
EXTMODE Lo
VDD
VDDA
VSS ) )\
VSSA=VSS=GND/J7 VSSA
< EXTMODE=“Lo”> COM Signal Serial Flag Input

Logic Signal  *,
EXTCOMIN DISPLAY
EXTMODE — .

VDD I
VDDA
VSS
VSSA=VSS=GND# VESA

< EXTMODE=“Hi" >

External COM Signal Input

Figure 4-2-1 Recommended circuit

©Copyright 2023 SDTC All rights reserved




SHARP

SPEC No.

LD-2022Z02A

MODEL  No.
LS022B7DH03

PAGE
17

5. #XRAKEH Absolute Maximum Rating

Table 5-1 #ExEKEH Absolute Maximum Rating
(VSS =VSSA =GND =0V)
Item Symbol MIN. MAX. Unit Remark
BEREE Analog VDDA -0.3 +3.6 \Y [Note 5-1]
Power supply
voltage Logic VDD -0.3 +3.6 \Y% [Note 5-1]
ANESBEH)
HI — DD Note 5-2
Input signal voltage(Hi) v v v (Note 5-2]
=0
)\jj'1nFEE.E(LO) VLI 0.3 N v
Input signal voltage(Lo)
;’E i o, Not .
REFELEE Tstg ~30 30 C [Note 5-3]
Strage Temperature [Note 5-4]
FERE \RIILKRERE)
) i [Note 5-4]
Operation Temperature Topr -15 70 C
[Note 5-5]
(at panel surface)

% The absolute maximum rating is the limit value.

[ Genaral Note ] Above Voltage value is a value based on VSS/VSSA(GND = 0V)

[Note 5-11 VDD=VDDA

[Note 5-2] SCLK,SI,SCS,DISP,EXTCOMIN,EXTMODEIZ:&

Applies to SCLK, SI, SCS, DISP, EXTCOMIN,EXTMODE.

[Note 5-3] ELa—ILDOWWHEZEDICEL TEAREBREBZILVKESIICLTTELY,

Do not exceed this temperature in any parts of module.

[Note 5-4] fREEIF95% CRE40E) FTELTTFEW, FHERITIEEELTTELY,
RANRBKBEEICCUTICL, BEIELHVLTTIL,
HELLGE. BRI -0 RELAEREBRELEWVGEELHYET,
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 electerical leak and may cause the module to not meet this specification.

[Note 5-5] BMEREIIEMEDAFRIITHERETHY . AVISRAMIGERE - ZOMDORRELMICEALTIE
Ta=+25°CICTHIEZITLVET,

Operating temperature is the temperature that guarantees only for the operation.

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

6-1) TFT& S/ R JLEREIER TFT LCD panel drive

Table 6-1-1 HEREFE)SEH Recommended operating Condition
(VSS=VSSA=GND =0V ), Ta=+25C
Ttem Symbol Min. Typ. Max. Unit Remark
BIREE

I Analog | VDDA +3.05 +3.2 +3.35 \' [Note 6-1-2]

Power supply
Voltage Logic VDD +3.05 +3.3 +3.35 \Y [Note 6-1-2]
AHIEEEE Hi VIH VDD-0.1 VDD VDD \Y% N |
Input signal voltage | Lo VIL VSS VSS | vss+ol | V ote 6-1-1

[Note 6-1-2] VDD=VDDA

[Note 6-1-1] SCLK,SI,SCS,DISP,EXTCOMIN,EXTMODEIZ:#&
Applies to SCLK, SI, SCS, DISP, EXTCOMIN, EXTMODE.

[ Genaral Note ] Above Voltage value is a value based on VSS/VSSA(GND = 0V)
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6-2) BiIES—% > X Power supply sequence
p
EXTMODE y
(Hi or Lo L/ 5> SS
§ same time
[ [ L (
VDD,VDDA / (€ 58
.
2 sclk ‘ les = T1 B3
sclk cycles = j )
SCS | | N L <
TB2 ! i “‘;‘ \“»,
SCLK LN 380901 S 1 S
SI {C0x20 0x00 ), B ) s
S ) ;
:' ‘ 30us =TA ‘ ' M i «
DISP : i | L))
! | TB1 TB1 !
| 30ps=T3 k—k— 30ps=T4 | ‘,‘ i
EXTCOMIN i | |
( EXTMODE=Hi ) \ 3 l | SS | LS
EXTCOMIN Tt > g, s Vo
(EXTMODE=Lo) : / SRR
Operati ON (N 1 Operation ) /
pgtfténg OFF Power-on Sequence 5 o?ﬁm%ﬁ éera ron \S
- Ya
DISP DISP
EXTCOMIN [ I EXTCOMIN M M
| 30ps min §30pS(T4) min
SCS 1 SCS — 1 [ ]
TB1: EXTCOMINADISP=LoTA HEhBE4, TB1: DISPEEXTCOMINARBEIZIIE EABIHE, (HR)
L The case that EXTCOMIN is input DISP=Lo. )L The case that DISP and EXTCOMIN start at the same time

Figure 6-2-1 Power supply sequence

XEMIE, 8137 Fr—h ACHATL RIS

Refer to timing chart and AC timing characteristics for detail

[Note] TEIRON/OFFEFM;EEEIE Precaustions at the time of power on and power off
%1) EIRONKsI. VDDEVDDAA EEF, FF=[FVDDZESEIZILE EIFTTELY,
When power on , VDDand VDDA are same time or VDD should be faster than the VDDA.

%2) FTIROFFEfIX. VDD&EVDDAAEIRE, Ff[XIVDDZEEIZILETIFTTELY,
When power off, VDD and VDDA are same time or VDDA should be faster than the VDD.
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_________________________________________________________________________________________________

T1 : BRMALELTHG, SignalZFEXFIRL TS,
Please start the Signal transmission after a power supply was stable.

TA : 4= % T4 XE T RICDISPEZHIIZLTLZELY,
Please set DISP to Hight Level after the completion of initialization.

TB1 : TALT3IE#ETHA ({EL. DISP="Lo” DEIEXTCOMINZ AN THTCOMMDIB M REIFRBEFEH A, )
F1=. DISPELEXTCOMINZ RIBFICILE EIFf-35E . SCSMILE EITETI0usL L DEFHZZE(FTTELY,
(60us T THH])
TA and T3 may be opposite
(however, TCOM polarity inversion will not occur even with EXTCOMIN between DISP=“Lo”.)
Also, when DISP and EXTCOMIN are simultaneously started up, allow 30us or
more before SCS starts up (It may be less than 60us).

TB2 : BEIHRAEVRNZNHILT IEOHEE
SCS=BFRMNAEIEVI)TIZTDHEICHLI-BEZT 5B(EIVTIZIER or BEEKICHERAA)
SI=M2A£HUTI737)="H" Xl& BEZAH
SCLK: @HE 1k

Setting value for pixel memory initialization

SCS=Driving accordingly to clear pixel internal memory method
(use all clear flag or write all screen white)

S1=M2 (all clear flag) = “Hi” or write white

SCLK: Normal Driving

TB3: -SCSLK,SCS,SlifiF & T —REEZITHELEFIE. 9 " Lo" TR ELTIZELY,
‘DISPifFIEEREONKER X" HI"# R IFLTZELY,
-EXTCOMIN % F (%

EXTMODE=Lo&ENIHZE LT Lo E’EICL TIEELY,
EXTMODE=HifzENHZFEIL. —EDAADESTZEA AL TZELY,
EXTMODE##FI(E. H/LoEBHMZEEL TS,

*Make SCLK,SI and SCS terminals "Lo" while it does not communicate.
*Keep “Hi” DISP terminal ,when power supply on (VDD).
* EXTCOMIN terminal
This is valid the case of EXTMODE="Lo" as EXTCOMIN="Lo".
This is valid the case of EXTMODE="Hi" a periodic signal input is necessary.
*Not change (Hito Lo or Lo to Hi ) after starting power supply and during ON

_________________________________________________________________________________________________
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[ON Sequence]

1) VDD,VDDAZXI b ITERI(ICIZ&B)
VDD and VDDA rise time (depends on IC)

(2) BRAEVRNEMHILLET,
T2: 1ELUEMAED)T I EFE>THELE T S50 BEEEABEAAZLTTEL,
Pixel memory initialization
T2: 1 time or more Initialize with M2 (all clear flag) or write all screen white.

(3) TCOMAZyF#HLAEFREFRT T3: 30uskl L
DISPIESZFE>THMHALL TLVSCOMERD Sy FRIB D H L Z#ERR T H1=H D HRE
Release time for initialization of TCOM latch
T3: 30us or more
Time required to release COM related latch circuit initialization which is initializing
using DISP signals

(4) TCOMAB 4N EA{ERER] T4: 30uskA L
EXTCOMIN®D A AIZHCTTCOMMD B Z ML 3 5 HAR
TCOM polarity initialization time T4: 30us or more
Time required initializing TCOM polarity accordingly to EXTCOMIN input

fm e m e ———————

___________________________________________________________________________________

____________________________________________________________________________________

B HES)  HAR

1
1
|
I
' Duration of normal driving
|
1
1

____________________________________________________________________________________
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TS : Off control

and passing the time of T6.

[Off Sequence]

G)ERAEVAZNHRIELET, T5: (2) LR

Pixel memory initialization T5: Same (2)

VA,VB,VCOM initialization time  T6:

(7) VDD,VDDAIL FIFEE (ICIZ&B)

(
\ (6) VA,VB,VCOM® %L B R T6: 30usklt
i VDD and VDDA falling time (Depends on IC)

30us or more

ETOFRIEESZ “Lo”"ICLI=1&. T6DKEZRZBRICEIRZOFFLTZELY,

Please turn off a power supply after making all the control signals into “Low Level”,

EXTMODE {(
Horlo _ _ _ _ _ _ _ _ _ _ _ _ _ oYY N
VDD §
VDDA ()() 1
T7 21 sclk cycles §
T5 | i
P
SCS (( L |
) TB2 |
SCLK [T A ( I
St f h ) (( {(0x20 Y 0x00 )
) |
( B0ps ST6 <>
DISP )) i
EXTCOMIN
(EXTMODE=Hi ) l l ()()jl I
EXTCOMIN
( EXTMOD E=Lo) ()() GND
' < )
Operating ON (Normal Operation ]
state S\ BEEE Power-off Sequence OFF
Figure 6-2-2 Power supply sequence

_________________________________________________________________________________________________
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6-3) ANEBEEDEXREHE Input signal characteristics

Table6-3-1 E A% Recommend Operating Conditions and DC Characteristics
VDDA=+3.2V, VDD=+3.2V GND=0V, Ta=25C
Ttem Symbol Min Typ Max Unit Remark
_ When EXTMODE=Lo
C Oi/[OIl\r/f if:ion v 57 — 140 Hz Figure 6-3-1,Figuer 6-6-5
[Note 6-3-1],[Note 6-3-5]
COMPR R
COM frequency fCOM 28.5 — 70 Hz [Note 6-3-5])
When EXTMODE=Lo
28.5 - 70 Hz [Note 6-3-2]
TJL—LERE £30S [Note 6-3-4],[Note 6-3-5]
Frame frequency When EXTMODE=Hi
— - 70 Hz [Note 6-3-3]
[Note 6-3-4],[Note 6-3-5]

[Note 6-3-11 COM&I#Z U7 ILT—RIZTITSHBE,

COM driving by the serial command.

COM signal serial input (EXTMODE=“Lo")

| tV ]
< >
| [
SCS u
SI
SCLK
Figure 6-3-1 COM Signal Timing

[Note 6-3-2] £EEEHFENDCOMEHEL T ILT—RIZTITIHEE,

In case of whole lines update with COM driving by the serial command.

[Note 6-3-3] £EEEHENDCOME|HZEEXTCOMINESIZTITSHBA,

In case of whole lines update with COM driving by the EXTCOMIN signal.

[Note 6-3-4] JL—LREEHBIIRTAMICHABOLZWNEFR CEFERT I,

Please use a frame frequency in the range where there are no problems with the display quality.
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[Note 6-3-5] LCRE:: R R IE—ERPATOBIERENVETT,

LC inversion :

LC material is needed alternative polarity driving as changing timing which should be constant period.

SEEZH L LT (EXTCOMIN=80Hz DIHFA)
The conditions as an example ( For EXTCOMIN=80Hz ) :

EXTMODE=Hi , SCS=Lo , EXTCOMIN=80Hz
fEXTCOMINAY80Hz D15 & . COMBE K # (X 40Hz,

fEXTCOMIN frequency 80Hz is COM frequency 40Hz.
as shown Figure 6-3-2 (fCOM=40Hz)

fEXTCOMIN : 80Hz

»
>

EXTCOMIN

COM inversion
frequency

\ 4

fCOM : 40Hz

Figure 6-3-2 COM inversion frequency
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Table 6-3-2 AC#51% Input Signal timing Parameters
VDDA=+3.2V, VDD=+3.2V, GND=0V. Ta=25C
Item Symbol Min Typ Max | Unit Remark
SCs Rise time trSCS - - 50 ns
Fall Time tfSCS - - 50 ns
144 _ _ us Data update mode
. . [Note 6-3-6]
High duration twhSCS
16 _ _ us Hold mode
[Note 6-3-6]
Low duration twlSCS 6 - - us
Set up time tsSCS 6 - N us
Hold time thSCS 2 2 > us
SI Rise time trSI - . 50 ns
Fall time tfSI - N 50 ns
Set up time tsSI 200 - - ns
Hold time thST 210 - = ns
M4_Low duration twDMYL 3 4 N clk [Note 6-3-7]
SCLK Clock frequency fSCLK - - 2.0 MHz
Rise time trSCLK - = 50 ns
Fall time tfSCLK - = 50 ns
High duration twhSCLK 250 2 - ns
Low duration twlSCLK 250 - - ns
EXTCOMIN Frequency fEXTCOMIN 57 - 140 Hz [Note 6-3-5]
Rise time trEXTCOMIN - - 50 ns
Fall time tfEXTCOMIN - - 50 ns
High duration twhEXTCOMIN 2 - - us
DISP Rise time trDISP - - 50 ns
Fall time tfDISP - - 50 ns

[Note 6-3-6] RI"NT—2 ZEERAATEIL. SCSELDIRREIZL TS FZELY,

[Note 6-3-7] Show in Figure 6-4-5 “ Signal Timing-3 “ and Section “ 6-6 “.

Please keep SCS in the state of L when you maintain current display after writing
of the display data.
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6-4) ACAASUJ¥51EE Signal Timing

¢ SCS,SI,SCLK,DISP,EXTCOMI

N: 3.2 Vinput voltage

DISP

v
f

_—

trDISP

90% : 90%
[}
]

10% PN _10%
[}

[}
*

tDISP

fEXTCOMIN

SCLK
—» e
trSCLK

thwEXTCOMIN

—» 54_
tFEEXTCOMIN

: : 90%
: 90% :
EXTCOMIN 1m/—\—

90% .
! ! ' 50% 50% 50%
| 1N,
SCS 10% ! N 10%
1

90% . 90%
] ]
1 1

ST 10% ' PN 10%
| 1 |

Figure 6-4-1 Signal Timing
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90% y (C
SCS ;l b)) 90@—“|
: t'sSCS thscs :
[ 0% 0% ( I
SI 10% I ! 10% 10% 10%
[ [ ’
| tsSI thsl |
fe—> [ —
o o%
SCLK 10%

Figure 6-4-2 Signal Timing-2

fSCS fSCS

59
scs | | |
Serial Data ] _ - /
[ SI/SCLK] X %1 j\_/ s m ><1\

%1 : Uapdates arbitrary all lines data
(Gate addressline : 1 ~ 320)

Figure 6-4-3 Signal Timing-3

fv

. oo | )

tWDMYL

{ a0\ g1
SI MO\ M1\ M2\ Data Lo (4bit) DMY/\DMY

|
|
|
|
1
|
|

il seue TN

@ ®® 6 ® @/

4CLK

SCS

s |
seuc |11

E [ —¥

COM signal serial input (EXTMODE="L0")

Figure 6-4-4 Signal Timing-4 Figure 6-4-5 Signal Timing-5

©Copyright 2023 SDTC All rights reserved



SHARP SPEC  No. MODEL No. PAGE
LD-2022Z02A LS022B7DHO03 28
6-5) ;HE®H Power consumption
Table 6-5-1 EHZETEHA Current Consumption
Input signal voltage (high) =+3.2 V, VDD=+3.2 V,VDDA=+3.2 V,Ta=25C
Operating Power consumption Min Typ Max | unit Remark
Mode
S5 Sl R—LRE—F(T—2EHEL  £ERKT)
C/ d';: 1 Hold mode(no display data update) - 80 180 | 4 W | [Note 6-5-1]
ndition
© © Display pattern : Black display
T—AEHE—F (HzE#: MRS ATHRR)
BIE &2 Data update modewith display update 1Hz ~ ™ 200 | ¢ W | Note 6521

Condition 2

(1fram/sec)
Display pattern : Vertical stripe display

[Note 6-5-1]
1) EEBESE

AH#IZ “SCLK=Lo, SCS=Lo, SI=Lo “

After writed Black data. set to “ SCLK=Lo , SCS=Lo, SI=Lo”

2) BBT—HAEEV:-DOLIZAIE,
1) DKREETAEIE
It measures after writed Black data

It measures during 1).

[Note 6-5-2]
fSCS=1.0Hz

EEIAHBEMRLVTSCS=Lo, Sl=Lo, SCLK=Lo &3 %,
Except in the time of writing ( vertical stripe data ), it is set to SCS=Lo , SI=Lo and SCLK=Lo.

HFEEHE Common condition
VDD=3.2V. VDDA=3.2V. fCLK=2.0MHz, EXTMODE=VDD., EXTCOMIN=80Hz

Formula for computation

(Ivdd

( Common Note )

+ Ivdda )[pAl x 3.2[V]

CHDEFEEREDETHY. COMEMERFDPeak BRI TIEIHYETEAD T, BRICEABEH-ETTSU,
VDD+VDDARIZAVTUH DEHEHERMLET,

(VDD,VDDARIZRIFEDEBE . FNENICaLTUoHORBREHEZHEHLET,)

This is value in steady condition, not the falue of peak power at the time of COM operation.

Some marging for power supply is recommended.
We recommend capacitor for VDD and VDDA.

(If VDD and VDDA are on separate systems, we recommend capacitor for each.)
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6-6) ANEBDAAI24 Fr—b Input Signal Timing Chart

6-6-1 T—AREIFE—FUEE D 117) Data update mode (1 line)

FEED1TOT—2EEHLET(MO="“Hi", M2="Lo")
Updates data of only one specified line. (MO0="Hi", M2="Lo")

SCS ||
— Low-Data [4bit]

i | ‘ i

e
SCLK |

L

- >

Mode selection period Gateline address period ‘ Data writing period
and Low-Data [ 4bit ] (9clk ) (240clk )
(7clk)

Data transfer‘ period
(16clk)

Figure 6-6-1 Data update mode by 1line

MO: Mode flag.
T—REHE—FAEIRAT—ZEH):M0 = “Hi”
R—ILFE—FOAEVRT—2RE) MO = “Lo”
Set for “Hi” :Data update mode (Memory internal data update)
Set for “Lo”: Hold mode (maintain memory internal data).

M1: Frame inversion flag.
M1="Hi" D&, VCOM="HiI"ZH 71 M1="Lo" DB, VCOM="Lo"&H A1
EXTMODE="Hi" M EIL. “Hi” or “Lo"EHBLLTEHHE
When “Hi”, outputs VCOM="Hi", and when “Lo”, outputs VCOM="“Lo”.
When EXTMODE=“H1i”, it can be “Hi” or “Lo”.

M2: All clear flag.
6-6-4)E V) TE—FRESHBLTIESLY,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA:
HI—T—8:“Hi" or “Lo” EBLTHA (“Lo" %)

Dummy data.:It can be “Hi” or “Lo” (“Lo” is recommended.)

DO-D127:
E2FALE/RT—4F (H-Line T—%)
Writing Image data (Horizontal Line data)

Hi:AXR~< (White)
Lo: 2%k (Black)
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% Data write period
Data is being stored in 1t latch block of binary driver on panel.

% Data transfer period

COHEBTET =2 Z/IARILANAFT Y R4 /N)DIstT Yy FIZEZAATUVET,

185y FICEZRAARET—2 ZBEERRANAT ) BRICEREEAA)LTVET,

Data written in 1st latch is being transferred (written) to pixel internal memory circuit.

KEFLTT—HEANLET,

Input data continuously

MM IL—LREETSY IZEXTMODE="Lo” DB IZHNZHZYET,

¥SCSHY Lo [THE o T-BF R TMOM2IE VI T ENFT,
When SCS becomes “Lo”, MO and M2 are cleared.

KT =AU TRUREREIL. 6-DANEBLEERERTRESRIZILY,
For gate line address setting, refer to 6-7) Input Signal and Display.

M1: Frame inversion flag is enabled when EXTMODE="Lo".
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6-6-2 T—AEHE—FUEEDEEIT) Data Update Mode (Multiple Lines)

EEOEBITOT—HEEHLETMO="Hi" . M2="Lo")
Updates arbitrary multiple lines data. (MO="“Hi’, M2="“Lo”)

Low-Data [ 4bit]

Mode selection period | Data writing period

] : Gateline address period 1 | Data transfer period
d Low-Data [ 4bit
o O"(Vmii[ it] (9clk ) PR S (Telk [DMY] + 9clk [Address]
=16¢lk )
Gate 1stLine Gate (n-1)th Line \S

Data writing period | Data transfer period | Data writing period Data transfer period
(240clk) ( 7elk [DMY] (240clk) (16clk )
Data is 240bit +9clk [Address] Data is 240bit
=16clk )
Slk Gate (n-1)th Line Gate (n)th Line

Figure 6-6-2 Data update mode by Multiple Lines

MO: Mode flag.
T—AEHE—FAEVRAT—FEH):M0 = “Hi”
R—IFE—FCGEVRAT—2RE) MO = “Lo”
Set for “Hi”: Data update mode (Memory internal data update)
Set for “Lo”: Hold mode (maintain memory internal data).

M1: Frame inversion flag.
M1=“Hi" D&, VCOM="Hi"Z 1 MI1="Lo” DEf. VCOM="Lo"ZH 71
EXTMODE="Hi"®Ef (&, "Hi" or "Lo” EHLLTHH
When “Hi”, outputs VCOM="Hi", and when “Lo”, outputs VCOM="Lo”.
When EXTMODE=“Hi", it can be “Hi” or “Lo”.
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M2: All clear flag.
6-6-0)E V) TE—FESRBLTIZE,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA:
FE—FT—H:“Hi" or “Lo” ELLTHA (“Lo"ZEHE )
Dummy data.:It can be “Hi” or “Lo” (“Lo” is recommended.)

DO0-D127:
EXALEHRT—2 (H-Line 7—%)
Writing Image data (Horizontal Line data)
Hi:B%~ (White )
Lo: 2%~ (Black)

> Data write period

Data is being stored in 1st latch block of binary driver on panel.

2 Data transfer period

COHEBTET—2Z/IARILANAFT Y R4 /N)DIstT Yy FIZEZFAATLET,

BIZIE, GL254 VEDOT—REREHBTGL2S A VEDT7 FLRESvF T 5 EHIC

GLIZA VEOT—2 #1stT vy FhoEFRAA T BICERE(ERAA)LTVET,

For example, during GL2nd line data transfer period, GL 214 line address is latched and
GL1st line data is transferred from 1st latch to pixel internal memory circuit at the same time.

XT =AU TRUREREIL. 6-DANEBLEEERRESRIZELY,
For gate line address setting, refer to 6-7) Input Signal and Display.

X TRILEHELTANTTSEL,

Input data continuously.

¥M1:IL— L REETSY [FEXTMODE="Lo” DEFIZHIHEYET,
M1: Frame inversion flag is enabled when EXTMODE="“Lo".

XKSCSM“Lo” [T oF=FF A TMOM2(E VT ENFET,
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-3 7/ki—JLFE—F Hold Mode
RET—2ZFF REDRTEME) LET(M0="Lo". M2="Lo")

Maintains memory internal data (maintains current display). (M0="“Lo”, M2="L0")

- >~

s | L

\

SCLK | §

- > > | -

| 16clk
Mode selection period Data transfer period
and Low-Data [ 4bit ] (9ckk )
(7clk)

>

Figure 6-6-3 HOLD mode

MO: Mode flag.
T—ABEHE—FOGEYRNT—FEH):MO = “Hi”
RRE—FOCEVAT—2RE)  :MO=“Lo”
Set for “Hi”: Data update mode (Memory internal data update)
Set for “Lo”: Hold mode (maintain memory internal data).

M1: Frame inversion flag.
M1="Hi" DB, VCOM="HiI"&H 1 M1="Lo" DB, VCOM="Lo"&H A1
EXTMODE="Hi" ®E¥ (L. “Hi" or “Lo”"EBBTHH]
When “Hi”, outputs VCOM="“Hi", and when “Lo”, outputs VCOM=""Lo”.
When EXTMODE="Hi”, it can be “Hi” or “Lo”.

M2: All clear flag.
6-6-H)E VT E—RESHBLTIZELY,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA:
BI—F—4:“H" or “Lo” EBLSLTHA (“Lo"%35)

Dummy data: It can be “Hi” or “Lo” (“Lo” is recommended.)

¥M1:TL—LREET 57 [FEXTMODE="“Lo” DEFIZHRICIEYET,
M1: Frame inversion flag is enabled when EXTMODE="Lo".

XSCSH“Lo”[TIg> =B R TMO,M2(E V) 7 EhFT,
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-4 £2!)7E—F All Clear Mode

RET—2E9)T7LEEAHLETT(MO="Lo" . M2="Hi")

Clears memory internal data and writes white. (M0="“Lo”, M2="1)

-
sSCs |, ; \
SI ‘ M2 | Low-Data [4bit] x DMY (don’t care)
SCLK |
- > > >
Mode selection ' Low-Data Data transfer period
period [ 4bit ] (9clk)
(3ck) (4clk)
N\

Figure 6-6-4 All Clear mode

MO: Mode flag.
MO="Lo"IZEXELTTELY,
Set it “Lo”.

M1: Frame inversion flag.

M1="Hi" DFF, VCOM="Hi"ZtH 1 M1="Lo" DEF, VCOM="Lo"ZH A1
EXTMODE="Hi" M EIL. “Hi” or “Lo”EHBLLTEHHE

When “Hi”, outputs VCOM="“Hi", and when “Lo”, outputs VCOM=“Lo”.
When EXTMODE=“H3i”, it can be “Hi” or “Lo”.

M2: All clear flag.
M2="“Hi"[ZEREL TT &Y,
Set it “Hi”
DUMMY DATA:
HI—T—8:“H" or “Lo” EBLLTHA (“Lo"ZHELR)

Dummy data: It can be “Hi” or “Lo” (“Lo” is recommended.)

XM1:TL—LRELTFY [LEXTMODE="Lo” MEFIZHMITHYET
M1: Frame inversion flag is enabled when EXTMODE="Lo”.

¥ SCSHY“Lo” [CHE>T-BE A TMOM2[E V) TSN ET,
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-5 COM &5 COM Inversion

COMIEEL 7 LA H(EXTMODE="“Lo”) &SV EREE A JI(EXTMODE="“Hi")D25&FEHYE T,

There are two types of inputs,COM signal serial input (EXTMODE="Lo”) and external COM signal input
(EXTMODE="H?").

-
EXTMODE=“Lo”
\ £V \
i >
| g | g §
508 || || L
ST <MoxM1xM2x gﬂ 4M0"M1NM2N (H ‘MOlexMZN (D7
: 1 T 1
RO Y X1 LXKl
COM flag «€ < Al
(Internal bits
I lo/11 | [1/0] ! [0/1] | [1/0]
P oxa P X o xd
v /L * JL v /L
COM
(Internal Signal) A3 x IS A3 x SS H3 X \ X3
|
S > >
| XZ ! X2 |
- >
fCOM :
\_

Figure 6-6-5 COM Inversion (EXTMODZE=Lo)

M1:COM polarity inversion flag:
M1="Hi" DB, VCOM="Hi"% H! M1=“Lo” D#§. VCOM="Lo" % 51
If M1 is “Hi” then VCOM="Hi" is output. If M1 is “Lo” then VCOM=“Lo” is output.

¥1: COM RERIF M1 ISV ITHIELI-BIEICTIYBEDLYET,
COM inversion has been changed by M1 flag statement.

¥2: TSRBHEOHMETAFTRBEO IR ITATREARYRFELLTTEL,

The periods of plus polarity and minus polarity should be same length as much as possible.

%3 : IfM1is 0 (Lo), COM is 0 (Lo)
If M1 is 1 (Hi) , COM is 1 (Hi)

Table 6-6-1 COM state 1

COM state
1 1
M1 (bit)
0 0

ELRTORECHANHST . M1 O bit (TR>TEILT S,
It changes according to the M1 bit regardless of the state before the change.
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EXTMODE=“Hi” (COM inversion timing has two conditions )
@ EXTCOMIN input during high period of the SCS signal

4 %3 )

SCS | ]
: A
L}
SI I . H )
SCLK /( Serial data )\ | X3 ‘ ( Serial data
' '
. | '
Binary '
e U o R R 77 s e R W 7725777 S K K
(Internal) i '
| '
. . I '
; ' I H
i *2 i I '
EXTCOMIN ] ] ] ]
| '
| '
Reverse the Reverse the Reverse the I Reverse the : Reverse the
COM flag COM flag COM flag | COM flag : COM flag
| ]
COM flag \ v v I \ 4 H v
(Internal bits I T
of the state) X [1/0] X [0/1] X | X /: X [1/0]
{ K v
\ \ \ ]
“'. “\ . “‘- ' “\
A | h | Y
COM R >
(Intemal Signa) | Reverse the state | Reverse the state ___se___t}_}e___ : Reverse the state
34 »?\ v
fCOM .
Irregular cycles (prohibition)
\E nop ( non-operating state) |:| op ( Operating state [Active] ) )

Figure 6-6-6 COM Inversion (EXTMODE=Hi) 1

X1 © CONMREEZITLVET,
Make “COM” reversal depending.
%2 © EXTCOMIN®EHAIZ—FEIZL TL 2 &Ly,
Fi=. EXTCOMINIZEDHETT—2 & EE (L. SCS=“Lo” HIM %K+ T. COMRERAN—FEIZHE S L3I
LTTFELY,
The period of EXTCOMIN should be constant and the period of COM inversion should be
constant depending on EXTCOMIN.(with Send a serial data or making the period of “SCS=Low”)

Table 6-6-2 COM state 2

COM state [ note 6-6-1]

AR O RE iRtk DR RE
EXTCOMIN State before inversion Status after inversion
1 0

SCS=Hi Hi
I ; 1

[Note 6-6-11 EXTCOMIN®DIH EMNYIT YO TRELET
Inversion at EXTCOMIN riseing edge.
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D ZOREOXA I TIIHERED DAL TV E T,

T =X EEE L0 EAEIEL, SCSEHL (D) I LN T IZ&EW,
The signal timing which isn't good.
Do not set SCS to Hi (1) if data is not to be transmitted

X 3 OHIETIX, COMRERFITHhhFEREA, REBIIRFEAFET)
COM inversion does not occur. (State is preserved)
ZDBAZIUTT “Flag-bit” [ZLE=A>TRMIT S,
It is reflected according to the “FLAG bit” at this timing

X3

X4

X5

® EXTCOMIN input during low period of the SCS signal

Vs

%s_J_] rj

X2
EXTCOMIN

—

COM flag

(Internal bits
of the state)

[0/1] [1/0] X [0/1]

\ 4
| :
Vs /%3

v 1 v X1

COM

(Internal Signal) X Reverse the state [ 1/ 0] X

Reverse the state [0/ 1]

|
- fCOM

%1 : EXTCOMINI S LAY I VDDA TCOMREFITLET,
COM inversion polarity has been set by rising edge of EXTCOMIN.

%2 : EXTCOMIN®D B & —FEICLTEZELY,
The period of EXTCOMIN should be constant.

Table 6-6-3 COM state 3

Figure 6-6-7 COM Inversion (EXTMODE=Hi) 2

COM state

[ note 6-6-2]

FERRTORTE

EXTCOMIN State before inversion

RN

Status after inversion

1

0

w4 ;

SCS=Lo

1

EXTCOMIN®D 5 EMY Ty TREELET
Inversion at EXTCOMIN riseing edge.

[Note 6-6-2 ]
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6-7 Mode Change Sequence

-

(OT=HAONIXH) @ouenbag asuey)) (uorgerad() opojN T-L-9 1Nt

IIYM U3DJIIS [[B 23LIM J0 WNG J89[0 [[B 9sn

YEECIYIEE 0 HE LLOLN016F  66#

a9epdn) Tenaeq
Wil - 2%

9TYM USDIOS [[B 9JLIM J0 Je[j Iea[o [[e asn

HYEEZIYSHEE 0 HE LLCLN04F 0 Of

ISTTOSSOS : [BUSTS BIR(] [BLI9S

O =HAON.IXH

pouadjuasuoy pouadiugsuo) 3

JdA0-1emog (uonelado fewioN) NO NO- 1m0
rd - 3.\ o g...
umo mumua?..... . a1epdn alepd alep n|
pnus | 1RO PIOH g PIOH 2% [ oeq xxn oy PIOH erq PIOH reniuj 10g
. s Pl .
oo | BGH o CHT# T# T e | s T# T4 o# @
663 K vi| e# | o# 1# 0%
P porsad i porsad - porsad - poliad P poriad VWK poLad | A pouad o pouad | pousad P pousad i porsad . porsad i porsad |
JUEISUCD ™ TIURISUCD T AURISUOD T | IURISUOD ‘W‘ JURISUOD | TIUBRSUOD | T 3UBISUOD | T3ueISUOD | T 3UeISuOd ‘W‘ JUBISUOD T | T 3UBISUODT | Y JUBISUOD T | T JUBISU el
\/ mgmwm_.m_\dmo B mgmﬂ”_\dmo / E\ /B S%QDX m%mlwﬂ Mmo VA Em%ﬂ_\dmo v\ m /ADHE avepdn Beq
= BADY =] BADY aNDPY, = - NPV BADY
Aoy ANy A ANy ANy
* * * * * * * * * 3 4
| o[ oo |, " “ |
poliadiueisuod polsad jueisuod E poriadiueisuod poriad ueisuod porsad ueisuod poriadueisuod m
i i 1 i i i i 1
1 1 1 1 1 1 | 1
v v N v v v N v
[eaTyoeU] |
- % T ~ MY x >

alels
uonelsado

snjejs
SINPON

MBIA
Aeidsig

ejep-obew|
allIM

|eubig
ejeq |ellss

(leubig jeusey)
NOD

dsia

o1

r

3JdONLX3

aan
Jamod
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B LEERTR. ¥—F7FUREE Input Signal and Display, Gate address(Line) Setting

6-8) AN

%7 Gate line address setting

Table 6-8-1 #—+,5A42TRLR

JAGOAG1AG2AG3AG4HAGEAGEAGTIAGS

GL

1

GL JAGOAGIAG2AG3AGHAGHAGEAGTAGS

9

GL JAGOAG1AG2AG3AGHAGHAGHAGTAGS

10
11
12
13
14
15
16
17
18
19
20
21

22
23
24
25

26
27
28
29
30
31

32
33
34

35

36
37
38
39
40
41

42

43
44
45

46
47

48
49

52

60
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Table6-8-2 Gate line address setting 2

1

0

1

0

0

0

GL |AGOAGUAG2AG3AGHAGHAGEAGTAGS

302

304

306

0

0

0

0

AGOAGIAG2AG3AG4HAGHAGEAGTAGS

0

GL

300

0

JAGOAGIAG2AG3AGAHAGHAGEAGTAGE

GL

181
182
183
184
185
186
187
188
189
190
191
192
193
194
195

196
197
198
199
200
201
202
203
204
205
206
207

208
209
210
211
212
213
214

216
217
218
219

220
221
222
223
224

226
227
228
229
230
231

232
233
234
235
236
237
238
239
240
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KT—ADEEFRFRAME Data position in display[H,V] >

-

FPC

P*: Pixels position

L*:Gate address line

Figure 6-8-1 Data position
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Transmissirity ratio is not a guaranteed value. (Reference value )

7. FFEHIEE Optical specification
Table 7-1 FFE0%ME (REHHHM) Optical specification ( Reflective Mode )
VDD=VDDA=3.2V , Ta=25C
Ttem Symbol Min. Typ. Max. unit Remark
Viewing angle Horizontal
6 22 40 60 -
Range °(degree) [Note 7-1]
611 40 60 -
CR=9 Vertical
= 612 40 60 N
aAVkSRA Note 7-2
VFIARE CR 13 18 - (Note 772}
Contrast ratio [Note 7-3]
E@% . R 13 16.6 - % [Note 7-3]
Reflectivity ratio
ISBRE i -
CERE Rise Tr 10 20 ms Note 7-3]
Response [Note 7-4]
Time Fall td - 20 40 ms o
INRIL El
TIEEE . X (0.26) 0.31 (0.36) [Note 7-3]
Panel White
.. [Note 7-5]
Chromaticity y (0.28) 0.33 (0.38)
[Note 7-5 ] max,minfEIXRIEETIEHYFEL A, (BEETT)
max value and min value are not a guaranteed value . (Reference value )
Table 7-2 FFH4ME (BEiBYEME)  Optical specification (Transmissive Mode )
VDD=VDDA=3.2V , Ta=25C
Item Symbol Min. Typ. Max. unit Remark
&HiEER
. Lz g T - 0.3) - % Note 7-6
Transmissivity ratio )
[Note 7-6] EBFEL, RIBTEHYEEA. (BE(E)
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[Note 7-1] REFADEZE Defintion of Viewing Angle

Normal line Normal line
|
| A 022
AfH11 | A 012

6 o'clock direction 6 o'clock direction

Figure 7-1 Defintion of Viewing Angle

[Note 7-2] AV FSAMEDESZE 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
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[Note 7-3] Jt245EDBITEHEES Optical characteristics measurement equipment.

AVRSRARE REFFFE, ARIILREREDREIIRT-2EEREDRE FRT-3OREAEZRT,

BEHDIVINERFLREICTAELEY .

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

BI7E28 Measurement equipment

HBI7E28 Measurement equipment

(CM700d) (LCD-5200)
4 N\
Normal line
i y 8 Normal
Sensor ‘
Light Source Sensor

O Light Source

Integrating

sphere

LCD panel

) v
|

Display center

Figure 7-2 Contrast ratio, Reflection ratio,

Panel chromaticity

O

-30°

x

LCD panel

'

Display center

Figure 7-3 Response time
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white or black

[Note 7-4] RZEERE(REEDZEIL) Respons time (Change in reflection ratio)
BRUBRELLGHEBTEANL. TOROZAFHNOBHELRIZTERLET,

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

White Black
100%

90% I Z

Optical receiver output
(Incremental )
10% —
—> Ti —>| [+
Tr ime Td
_— >

[Note 7-6] BIEHRE (H@FE)

Figure 7-4 Respons time

Measurement equipment ( Transmissive mode )
The measuring method of the optical characteristics ( Transmissive mode)
by the following figure.A measurement device is TOPCON luminance meter SR-3 UL1R.

FEEMCE RS DBIEAZETRISRLET  BIEEEIETOPCON# M#EEET SR-3 ULIRTY,

1s shown

4 N
Photodetector (including lum in osity facter )
Field=1°
. Module
|
— BL
|
Panel center (©=0°)
- J

Figuer 7-5 Messuring setup for Luminace
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8. ImFEIYE T Pin Assignment

8-1) g FHIYHT Pin Assignment
X EDFEMIEIR14-1ITRLET .

The outline dimensions are shown in Figure 14-1

Display Side

(AA)

Z

o

o

————————————————
4 \

1 1
i i Area A
: I . :
1 1
Display surface Rear surface
\ N
Figure 8-1-1 Pin Assignment 1
Table 8-1-1 TFT LCD panel terminal
No. Symbol
1 SCLK
2 SI
3 SCS
4 EXTCOMIN
5 DISP
6 VDDA
7 VDD —_—
8 EXTMODE
0 ves @
10 VSSA

Figure 8-1-2 Pin Assignment 2 ( Area A)
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8-2) FPC #VUMIIF4E FPC Bend Specification

Table 8-2-1 #2244 Recommended Connector

Product manufacturer Series Part number Contact
Panasonic Y5B AYF531035 LT s Bottom and Upper
HRS FH34SRJ FH34SRJ-10S-0.5SH L TH# = Bottom and Upper
Molex 503480 503480-1000 ETH# = Bottom and Upper

FPCZITYHE T HRRIE. FH(THES LEMEFHQOTRELZRULTHIFTTELY,
FPCIEASRICHEMUAWEBEVEBLET ., T FPCE/XRILDESERICIFRMN REEZROVEEBEVEBRLET .
When bending FPC, bend where specified in Condition (1) and the bend R should be more than R specified
in Condition (2). FPC is not to contact glass edge, and there should be no stress to connective area
between panel and FPC.

X FM(1) FPCHEZZENIFHEEL: Figure 14-1 ZSHEZELY,
&4 (2) &/MHEIFR: NE R0.60 mm
Condition (1) FPC bend recommended area shown in Figure 14-1.
Condition (2) Minimum bend R: Inner diameter R0.60 mm

i

"l
R0.60

Figure 8-2-1 FPC Bend Specification

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

[Note 8-2-2] $fYHAIFHEFIF2EFETELTTEILY,
Bend frequency: 2 times or less (Repeat bend condition: 180°~ 0°)

[Note 8-2-3] FPCE#HF>TLCDED a—/ILESRL FIF1=Y, FPCIZEEZ HEMA =Y LA TS,
Do not hang LCD module by FPC or apply force to FPC.

9. BRI BRU REFHIR Display Qualities and Warranty Period
BRTARTUVAED 12— ILRRABGEICETHIEEG, HEREREE(ICE D

Please refer to the Incoming Inspection Standard (I1S).

REHEIIETALYVI2ZA LT B,
X, EAICEY R LEHAFLESCIEBERHEET S,
The warranty period is 12 months from the month of shipment.

If there is an individual contract, it will be discussed separately.
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10. 5441+ E1 & External capacitors

Logic Signal \

DISP 1 o DISPLAY
VDD
1o

VDDA i C
= 2 l

VSSA=VSS=GND 14

Figure 10-1 External capacitor recommendation capacity value

<#EaLTUYABEME Recommended capacity value>

C1: DISP-VSS :rank B 560pF Ceramic capacitor
DISPO#RRERDIL T H B R2IF560pFELFET A, DISPILE EAY BFHE D FHIRIE
HAGUVERICEREZRELNET

The recommended minimum capacitance value on DISP is 560pF,

C2: VDDA- VSSA :rank B 1.0uF Ceramic capacitor

C3: VDD -VSS :rank B 1.0uF Ceramic capacitor

X L EEE R EUEMAIC OV TIEHRFITT,
CHEADKRIEFEH I AT LEESHEIHETAL V- L TERETL TS,
AVTUYBRERFRBEIVIRELLDOEERTHEIIATHE)
% 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.)

However, it should be adjusted to ensure that the DISP rise time limit is not exceeded.
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11. EIRIfZRE Marking

11-1)14>9 2z yHIRI Displayed by printing. (Ink-jet print)
E11-1-1ICENRIGIEZRLET .
The display position is shown in Figure.11-1-1.

P
Dispaly contents Display
side up
i Linel — YMDDPA |
| Line2 — 012345 i
9 <
: N % % Printing Area
: AN O
A k\\
! > o
.

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

Table 11-1-1 FIFARFFH Marking line definition

Line | Marking Description

DD 27E H2#71(01,—,31)

P HETHI—F
Code of manufacture

RETa—K

A Product revision

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

Single-digit year (Last digit of the year) (0,1,- - 8,9)
M i B 147(1,2—9.X.Y,2)
Single-digit Months (1,2,--,9,X,Y,Z)

Q,L,X: WSEC Factory

[Chinal

1) T JUNo(5#7)
2 | 012345 012345

Consecutive number (Traceabillity number)

©Copyright 2023 SDTC All rights reserved




SHARP SPEC No. MODEL No. PAGE

LD-2022Z02A LS022B7DHO03 51

12. lBEMEE Packaging form

12-1) h—

1)

2)

3)

4)

5)

FoRE %Y Carton storage condition

h—boBEH LITERE : 8 (max)

Piling number of cartons.

1h—bk U ERE $2 : 400 pes

Pakage quantity in one carton

h—boH4X : 578mm x 382 mm x 255 mm
Carton size (Typ.)

BEtEE : 7.25 kg (One carton filled with  (400) modules )
Total mass

H—rREIEE Carton store environment

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

-FBES Atmosphere

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

‘BA# Opening the package
HERICKLLBEBOTFTE S 2 —ILOBEZFLET HEMT.
50%RHLL EICERIZ %, B#E7 —AFOADLEMKZRL THETEL,
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

BEEDHAPERMEDIDE—RITRET DR FTERIZEN,

Please refrain from keeping the product with possible corrosive gas or volatile flux.
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-#EZE 1L Prevention of dew
BBREHCO, BEERICEANT RIRPCRZVED EICH—F ZBVTTEL,
NLYRNEE D DEEGRT[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.

-¥RE) Vibration
EBIZIRBILTOASFRIZIFRELALTLESLY,

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

-{R7FHAM Storage Period
LREHTT.RRINARE
Within above mentioned conditions, maximum storage period should be 3 months
KT NI BRYHL-KEBTOREIXTEZERLET

*Please refrain from storing in the state that it is taken out from the aluminum pack.
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12-2) WEELTWR Marking of product name

12-2-1) @EFERT Packing box Label

BEFIC. (1) B4 ( LS022B7TDHO3 ) (2) HFEM B) EVa—LEE ERRLEINVEMMALET.
Fro. N—O—FRFELEINIZELET,
The label that displays (1) Model number( LS022B7DHO03 ) (2) Lot number (3) Quantity of module is
stuck on the packing box. Moreover, the display of bar code also applies to this.

#meE  (48) LS022B7DHO3
Bar code ( 1)
Lot No. (1T) YYYY.MM.DD
Bar code ( 2 )
Quantiy (Q) 400 pcs
Bar code ( 3 )
:r*fﬁ&% oooskosk sk sk ok sk sk sk oskosk
Bar code (4)
=TT LT, sk ok sk sk sk sk ok oskosk sk

\ /Y Y N

12-2-2) RoHS#R&Ix i RoHS restriction.

RoHSRGIILFISHLTIE, MBFAEICREZITVET,

(1) Module number (LS022B7DH03 )

(2) Lot number (Date of manufacture)

(3) Quantity of module (Pakage quantity )

A—H—N—YGBFFHEHEERFISIANINT

WAEENHYFET

User part number or our company control part

number might be filled.

3% R.C.(RoHS Compliance) &IZRoHSIERICEE LTSI EEZEKLET,
LED2— LI 18 B &YRoHSHERIZHIELTHEYET,

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.

(®.c)

Figure

12-2-1

RoHS Compliance
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12-2-3) 4 EE The production country

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

_______________________________________

o | MADE IN CHINA

______________________________________________________________________________

<
2>
O
m
=
>
2>
pd

Figure 12-2-2  Production country

12-2-3) ESD&E L 2 RIL~<—% The ESD Sensitivity Symbol.

-H—hUIZESDEUEME L URIILT—IDREIHYET .
The carton 1s marked with the ESD Sensitivity Symbol.

-
carton

OBSERVE PRECAUTIONS

FOR HANDLING

ELECTHOSTATIC

SENS

ICES
!gﬁ"_“
)=
(not to scale)

\

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

‘rUAICESDEURMES U RIILI—ODRELHYET .
The tray is marked with the ESD Sensitivity Symbol.

The location of the description

differs for each model

Figure 12-2-4 The ESD Sensitivity Symbol. (Tray)
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12-3 ) HRERAER Packaging form figure

HafiEE®12-3-1, ®12-3-2(ZRLET,
ED 21— IILEEBICENGVLERETILTLET,

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.

10 modules / tray
400 modules / carton

- = e = e = e e e e e e e e e e e

—_———————

N
.-_:_':E:__.— —'_‘¥ . a‘f‘___f__—
F o = ”\1—[4:‘_‘I' T
i 2
=" ) leuew
e M —E_—‘T T BTN
jl_f—‘r H. “[" \‘—J ‘F_‘TE‘ md | \
==l
1T F N F 9 J [ "
| ; | L) L}f’*}f
===
J

Figure. 12-3-1 Packaging Form 1

( Tray )
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Aluminum pack

SHIARIR

[ELECTRONIC (COMPONENTS

thEE: (45) L80xxB7DHxx

I (1) Bar code |

LotNO. : (1 Tyzoz22. xx. xx
Quantity: (Q) 30X PCS
aA-¥-2F :

| | O
Yy FTRRAIANTT, ( o)

Figure. 12-3-2 Packaging Form 2 ( carton )
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13. (EEMERER S Reliability Test Conditions
13-1) {EEMEAERIE R Reliability Test Items
Table13-1-1 ReliabilityTest Items  AA
No. Test Item Condition Remark
=R R Ta=+ 80 240h Note 13-1-1
1 High temperature storage test
N=| — [}
JEENE EimReE Ta=—30C 240h | Note 13-1-1
2 Non Low temperature storage test | ({821 No condensation ) ore
operating H1E
REHE o s
Ta= — 1h) ~ + 1h) / 1 Note 13-1-1
3 | test Thermal Shock test a= —30°C (1h) 80 ‘C (1h) /5 cycle ote 13
AHEMm T +200V., 200pF(0Q) Note 13-1-1
4 Electro static discharge test £iHF: 1B  each terminai’ 1 time
BEARDIE O
5 High temperature and high humidity Tli;t?k C /95%RH ) 240h Note 13-1-1
operating test (#FTEZ1k No condensation )
=mEE ]
6 | High temperature operating test Tp=+70 C 240h Note 13-1-1
ERENE Tp= —15C
7 | Low temperature operating test (#EEZE21F No condensation ) 240h Note 13-1-1

™

[ Note 13-1-11

Ta= FEBFEE Ambient temperature
Tp = /3RJLRE Panel surface temperature

FHERE

FEREBICBVT. RTARERHOILERALXEELLIRENENE

Result Evaluation Criteria

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

which may affect practical display function.

COREFEIRE: BE=+15 ~ +35°C. [BE=45~75%. AL 5 [E=86~106kPa
normal operation state:Temperature: +15 ~ +35C, Humidity:45~75%,

Atmospheric pressure:86~106kpa
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