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(FEHEBOSMYBRNWRUARGOHERIZL =2 TDIE)
[NOTICEI

PEH EDOEE  Precautions))

a)

b)

c)

d)

e)

AEKREFTEADEFIEITHIDIRNBTLEFATOETO T, MYBRWICIE+RICTERBTACEHRIC, Rtk
EDORNBLTHAICENTHEELLVES BBEVRLEITEY, £ E=FIIHL TREHRELZEH CTHRLE
WS, BREVBLEIFEY,

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.

AEFREITHERE SN TOAR AL, B R REFES-RRUBIEAFZHRBATL-O0LDOTHY .. KME%RE
[CE>TIEMBIE. TDMIEFIDOEEICT T HRIAFIRBIEDHFELITIVDTEHYFELE A,

Fro BUEHREFERALLILICKY, EEB LTI EMBEFICIHIOLIMENRAELGES . BUEEHADBEE.
SERICEEMADDIZLDLUMNMIDERLTE—UIZDEEZEVFEH AL

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.

AEBFREICRFESNIAHADOEAFHOERALOIEFTEFEELL THEASNAZEFISER T HEEIC
BLTHHEI—UZDREEZREVFEE 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.

B ET AT ERERED O, AHRAE. . ML B TOMORRICOVTEMNLGLTEE
TREENHYVET . ARAOERANCERFOEREL LI THR N LEETIOEBOELET,

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 IR BEULERICESTELEBEICOLWTE—UDEZZAVER A,
AHBETEDEIIG— BT EFHEFIFEASNS ORI SIATOET,
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:

=Y FI)arEa1—432— Personal computers

-EIEHER Office automation

R{EHEE Telecommunication equipment
-EHAIRE RS Test and measurement equipment
RS Industrial control

-AVHEZ: Audio visual and multimedia equipment
-REAEILE S Consumer electronics

©Copyright 2023 SDTC All rights reserved
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f)

g)

h)

i)

k)

AEBREUTOLIGHFIFERATH5HE ., BULGERHE IV RS GRIEEEREL ., EBIE-R2UEHEER
[CTHRTDHLIITBREVLHLET,
The appropriate design measures should be taken to ensure reliability and safety when SHARP's devices are used

for equipment such as:

EERBCRERE (RITH. EH. BBELL)

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

-ESH Traffic signals

= 73 R AL 0D F5 S0 2 A Gas leakage sensor breakers
TS5 —LEE Alarm equipment
-BREREHBLE Various safety devices etc.

AEFZEIUTOLIGEBOTEMERME - TE2UNDELINIARNDFERAZERLTEYEREADT, AR
mECNLDRARICIEIFERICESLENTTEL,
SHARP's devices shall not be used for equipment that requires extremely high level of reliability, such as:

-BERUVFHBEEHSS Military and space applications

- JRF A HI{E 4 AR Nuclear power control equipment
EmEEICHhDhLIEEMSS Medical equipment for life support
- FEERR Aerospace equipment

-BRIREERE Trunk line communication equipment

AERIOETTAGRANHYEL L, FRNICEHARFEREOFTTIEREESET SOSBOELES .

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

AEGEMUMNHRTIARUNCTHERASNDIIGES I, FRICEMRFEREOEFCTERBEETET LOHFL
BMLEY,
Contact a SHARP representative, in advance, when intending to use SHARP’s devices for any “specific”

applications other than those recommended by SHARP.

AEBFREZIIRELELEBEX NADITERICEYBERTDLDELET,
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.

TUUBRENEDFERITHYEE A

The ozone-depleting substances are not used.

ABEITROHS 11/65/EUICETNTEYET . ROHSHRIBE DM P PIER /NS TV DERMLBER XHYFEE 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.

©Copyright 2023 SDTC All rights reserved
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(MUELVEREIR)

[Precautions for handling]

(1) EDa—ILOBRYBNETESRYERDDEVNREIZTITOTTSEL,

Treat LCD module in dustless surroundings.

(2) FPCEANARIRITIEIRT B8F(F. T EDA—ILICANT HERPEZTEZOFFIZLTMBITOTTELY,
Be sure to turn off the power supply when remove the plugged FPC.

(3) FPCOIREFFELEFIZIZED 21— ILAID B FEEAOFPCIZERLN DO SIRNESITEELTTEL,
B CEMAREGDAREENAHYET,
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.

@) NPFILKREDRAERIZEDEZ VDT, BLEDPOEHFIEED TESF-YLEWLESEYEWNIIE+2EELT
&

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

(6) LCD/ARILIFAZAMEEN TS O BT OHERTENATLEIGENHYET .
BIZEZRWDIZIEEFELTTSL,
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) BEZEF<CT=O. LCDNRIILD T YT EAITITEBLTIZEN, £LEAINMTLESTH. FF TEHANLZLTTEL,
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 KFEFENRFEATETHEEBOVIDRAIZLGYET DT, I<CICHREMRHINEROMNAFETIHER ST
TELY,
Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft

cloth immediately.

(8) RHBRILCGSEBATHYFT . BUYILHER M RESBULHMLET .
This module contains CGS. Please use appropriate anti-static protection methods for all contact with the LCD

panel and its electrical circuits

(9) RKIBACEMRADEHAEZRMB A THRIFLGVISIITEHERATSL,

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

(10) LCOMBEIELI-I5E . BERNBNASFREENHYET . REMROTOVBITEMUIIGE | HRSFZFE O,
KTHULFRLTZELY,
Liquid crystal contained in the panel may leak if the LCD is broken. If LC material should accidently come in contact

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

©Copyright 2023 SDTC All rights reserved
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(1) RAREDTI, BERRIEEINI=AF LT T A FEON2TO—TRERITLTTEL,
NRIKREAFENT-IGE (. RIERHIVERONANAFETHEROTTEL,
ENDEDZEIXIPAMYTOELTILI—L) EE>TREZEGREM->TT LY,

Ff=. LCONARILIGFERIF A M EFERALTOET . CORAICHEBHINI NN E T EREORRELYET
DT BYBNMIE 2 FBLTZEN, Tz, BTN GLTIZEL,
I FEDBREITIRE. RIERHIVERONM NI TAER>TTELY,
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) REBRADL—ILOWBEFIOEYF T ELS RRTEEGDENLHYFET,

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

(EXEHERF DT EFRIR)

[Precautions for Set-design]

(1) BEQOREELGYET DT RLTED 21— ILERELLELTTIL,
Disassembly of the LCD panel in any way voids the warranty and may permanently damage the LCD panel.

(2) INFILEITREENT=T — RS NF NRILRTEEUSNMNIBRESN TODEIRRE) 238V EICSHT & ERE
[CEMELGWATREMEA HYET DT, LCDED a—ILERE T DR, 7— bR SAN\ZERL T HRADVPBETT,
F-LCD/ARILBIEICABZAF DBV DB INDE/NARILFED BT DLENY | RIRBMMNMETITEHEN
HYFET , LD/ ARILAIEZENL T D LOERET CHIEE R,

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.

(3) HSRAEIZIEADMHSENRLCD/ SR IL I HF I+ 5 EELTTEL,
FYERVRDEEFICEVNT. RACNFEDRR RO MO SENFREEEL T T,
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) FPCONIRE SIFAYF)—FAHLZEENHYET DT, EEMMEEMLENISITITE TS,

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

(5) EVaA—IILEAEICER—EDEADBIDNEERTLT . RRFARLGEDRRALLGYFETDTE 21— I/ILEEAET
[EBTBESGEEICIEZLENDTTELY,
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) NRFIILRAICRERFEZDITABEFEEEZHLSELIEDENLIEIELTTEL,
In case of attaching a cover glass or touch panel to the front surface, use appropriate measures to avoid degrading

optical performance.

©Copyright 2023 SDTC All rights reserved
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(1) KEBFREITRESN TV SN RRER (. BT FoTIZEN, ChEBATHERALIZIGE . Bha D 5E - HIR
PREDLIEOENLHYET ARRECANESTED. EXRHBRDN\TVFELZRED L EXNRKRERE
BAGWRSIZERELTTSL,

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) HEBEFHHBENRNICTHEALTTELY,
COHEEEZHEA-HE . ARRERATH> THLIERFIRIESNFEE 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) EDaAa—IABREAZDOAHDESOENM, YIEICOVWTK, KEKREDER-ESEEDI—7VRIC
HE->TTELY,
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on-off input

signal after power on of LCD module.

(10) EYrDFERAEZFHICEDLE T, EVaA—IILEEROEREBREZEZ KA TSI,

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

(11) EDa—ILORYFEWR VAR TELTERIEEFEZEEXTEARTTORBRELVIC. ChoDHRE
FETLHE BH. EER. BEZFOMBEOFERAIBRLCERDRERICGZLIENHYETDT. CO L%
RETCIEFERALALTTIL,

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) EDa—I)LREIGEHLEELTREFIR—IEHESTHEYET DT, REFIR—FERIBLTITHERALLZELY,
Fr—ERMALREFIR—MIFRYMFITLELTIZEL,
RESIA—FMEBURYMFTTREBRET SE. FARKANEEL. RRTRELELHAREENHYET .
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/ARILIFE. IR R ICKYRRICEENHIENHYET . Rl EIBYELEGE DXL XM
MHOSIEVNRICFE EICFRELTTSL,
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 2023 SDTC All rights reserved
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(14) XERUEETRUKRTFARZH L. BOQEMBIIFERIN S TREFHEE- L) EBEFIDLCD/ AR LA
DFERIEDT=O . BENARILDEE -HATO LR THWONDHHOE#REEREZREL TS0,
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—ILICBATMERERIEAELENESIC, REMEEEBL-HRRE - RFTEEBOLET .

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

(16) RS AL, BiK-PHEARTREHYFE A,

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

A7) AERIZFEREREFERALTOET OT, /ARILOEFIRVEFIZHITHFES 0V E)IZIFFED L, Tid
DHNBLHEETIL,
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.

® {EX%E/Operators
EEENEZIZDITHKR. BY. FRENMEZY (FAOU . RITFLY . TLEFQOMHZEY) DBE. AK
[CHEBESNFTEITIRNAHYETOT. HFESTRM(EHESHLEMI A ZEFRALTTILY,

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

® /A -H{E/Equipment and containers
EERORIBE DA BEEZIF OBM . BEZ (B LEHH. 27 REWK. FHIT. Iyb, FX8E
BHRF)IHEIDNRELETIBNLSHYFET OT, HEIR K (FRFESHIEM: 100MQ) ZT>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
RISAKROEM - BENORELFHERERET S LTREGERIZHLET . RMARBEY (E0 FH#.
TLE)DGE. LICOZARCEBOBEINREETICHETIBNAHYET O THEIRE
(BFESAE 100MQ) Z1TH>TTELY,
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
FEXGOREX. HEIRLEYVAROREENICARLTEYFERLICKEGEDLYZFHLET,
IREAANKRFE IS EMAEROBERMIEMIERZBALFEZ(RET 4. BEZ40%LLEIZERD
FRICLTTFEW FICTIR— R IREOCANOFLINET HITREFT IBEE0NLL LKL, BORE
Ja7—%#ERATSEL
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.

® Mt/ Transportation
Ef-REFZDITA (BERORE) [CLYBRFOHKAXFO—LFOREMHNTELLY. F-AKE
TR EL-HEREI LY EEREEEECI RN HYFEFT O TREMBFICLHESTERETOT
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.

(ENERFDIEEEIR)

[Precautions for operating LCD module]

(1) Rz O HERAFHEAIZEN LCDNARILDIARI AT RICHEEE A DIERARNRELET,
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) HEBEFHEAANICTERLTTSLY,
COEEAZTHEA-IGE. BMRRKEBNTHOTHLEMEFRIESNFERA,
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.

(3) LCD/ARILITHBREZEDHREN THESERVTT SV, BMEDCRRELZYET,

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

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

proper picture quality.

(5) BLEERRE. 26FRUN (BR. BB EL. TNULEDZEIE)TL YL aBEE AN TREHFRSELRIC
Bl L TLZELY,
A still image should be displayed less than two days, if it is necessary to display still image longer than two hour,

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

(6) LCDEDA—IILABERNRNIZZEE . RRAATINRBETES | RRICEENHEFET . ZOBEET 20
BEZTAAEITOTTILY,
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.

©Copyright 2023 SDTC All rights reserved
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(1) BRTFOCEBNIHIRTOR. MBI BLANUNENEDLEIELHYET A TNEHETLRR R
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) AMFREITIRESIN TV DA RRER L. BT FoTLLZEN, ChEBATHERALZIGE. SR DBE - HiE
PFEDLIEDBNAAHYET, ABREELCANEESLED. EKBRONIVYTFLERED L MK ERE
HAEWESITEREILTTEL,

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

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

9) EVA—IABREAZROADESONM, UIFICOVWTIE, KRMHREOEBR-EEEEDL—TURIZHST
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) SERET CORBHERSNSGEEE BEMARNDEIZRYETS,

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

high-humidity

©Copyright 2023 SDTC All rights reserved
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(REFDIEER)

[Precautions for Storage]

(1) SERAHFHZE, B AR OEOVEMETITHRELLGOTTEL, BLMERTIZRELTTELY,
After opening the package, do not leave the LCD panel in direct sun or under strong ultraviolet ray.

Store in the dark place.

(2) ERRFREUTTIIRSMHINEEL ., ERRFREL LTEIFARAEDOREAELGY, TOREIZRESLL
BBGEENHYET . TESLTERMETOREFESBEOLET . FLEEDSWMEFRICRELET &, RILR
BEEUVAYRIAILLDNTA—DEZTET, TEALZTEBTETORFEESBEVLLETS,

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) BREAE Keeping Method

a. BEFFEXICIEHTENTTEL, b. RLAIZHID TEERTIZIRE TSN,
a. Don't keeping under the direct sunlight. b. Keeping in the tray under the dark place.

DONT DO

©Copyright 2023 SDTC All rights reserved




SHARP SPEC No. MODEL No. PAGE

LD-2022Z02A LS022B7DH03 10

(1

(2)

3

4)

(5)

(6)

(thD;EE=EIR)
[Other Noticel

EHRERTEENTOTHEARL. REVLIRFETOTI TRBEAVEY,

Operation outside specified environmental conditions cannot be guaranteed.

BIR(VDD-VSS)DAVE—F 2V RETIFTHEAY 5%, LCDED 21— )L D8 HAGELIS
NAIVERALTTELY,
As power supply (VDD-GND, VDDA-GND) impedance is lowered during use, bus controller should be inserted

near LCD module as much as possible.

NRJLREICIFRARDEYF FoNTOETH. REBDREIELEMRITHLTEIELET DT,

ES B A PCROVEMREOBLETRERME LGV KL TS,

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.

BEORRELGYET DT RLTEDa—LESBELENTTEL,
Disassembling the LCD module will cause permanent damage to the module.

Do not disassemble the module.

LCD/SRILAFIEL=I5E . FDBR@EREODFICANGNTZEW, BBV F B KIEFICHUVIEEIX.
ELIZHEBRTHLVEELTZELY,

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.

AEZF. FEHENCHRAERFETCOLEETEICRIVTODSGFETAY HFE/NAY,
1-1-1kyooox4ay, miBkxB)E—VMERLTVWER A, F=. SATBYFEE 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) EL2—ILOREEIZODVNTIE, A BBKICEYRFEZEZTHEEA/HBYET .

TNETNDBEARRBRHICHE-STHERELTTEL,
Follow the regulations when LCD module is scrapped. The government you stay may have some regulations

about it.

(8) ZDfth. BEBFHMISH T HERFEITETFLTILSL,

Observe all other precautionary requirements in handling general electronic components.

©Copyright 2023 SDTC All rights reserved
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(LCDES1—I/LDEFEITEEIR)

LCDEDA—LERET DG EUTDOERITSEELTTSEL,
Follow the regulations when LCD module is scrapped.

The government you stay may have some regulationsabout it.

LCD/S )L D ASRABELTRIEBELTESLY,
ALCDEV2A—ILDEEEEYMEEIHYFEE A,

test: negative) material is used.

[Discarding liquid crystal modules]

LCDARILIZIE., BR-BEYEFEFENTEYEEA.
LCD/ARILIZEFENSREMEHT. Z<HE (9100mg) T, ARILMEINTETR
NHETCAHHTE RE2MHF HEEE (LD50) =2000mg/ke.
ZEFE M (Aims test) : [214% (Negative) DM #EATHEALTHYET,

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
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1. B FA%iE Applicable Memory liquid crystal display
CGUAVEBEN VD RAERAN-HEBEDAEIRBETARATLATY,
AREIER14-1ITRLTOET,
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
- MBEBRE/HONRRIL
- EEYAR216% fR{EE240 x 320E K
« DUTIT—REBICK LRI
- EEDSAUEEHAIRE
- NRILAICT—LEERDIEVR AT —ZRE
© EB/IVOVIBRMERWVER-BE - N\ IMIED AL
- BIEHEBEEATFT/ARIL
- RIFESRIEAGHEER
FPCIZ& 55T
- 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. BRIk Mechanical Specification
Table 3-1 #MAVEHER Module mechanical specification
Ttem Specification unit
EmEY 4 X Screen size 216 inch
RA#MFRTIT  Active Area 32.88 (H) x 43.84 (V) mm
(NVIR 374 Dot configuration 240 (H) x 320 (V) Dot
ByhEYF Dot pitch 0.137 (H) x 0.137 (V) mm
B R A5 Pixel Array Square
RRE—F Display mode Normally White
AR B Outline Dimension | 3548 (W) x 48.54 (H) x 0.745 (D) mm
HE Mass 3.0 (max) g
RENE Surface treatment | AG (Anti Glare)

[Note] FEMLNETEOLAEIRI4-12S0E

Detail dimension and tolerance are shown in Figure.14-1
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4., ANmFRFHERUBEE Input terminal names and functions

Table 4-1 ifFi¥# Pin description

Terminal| Symbol 1.0 Configurations Function Remark

IavIES

1 SCLK INPUT NoPull
ot Serial clock signal

ITFINT—EANES

2 ST INPUT NoPull . . .
Serial data input signal

FyTELIMER

3 SCS INPUT NoPull
ot Chip select signal ( Active of Hi)

S ERCOMRER{E B (REMZIK)
4 EXTCOMIN| INPUT NoPull External COM inversion signal input [Note 4-2]
( Square wave)

5%~ ON/OFFEE&

5 DISP INPUT NoPull Note 4-1
o Display ON/OFF signal [Note 4-1]
o4y EE
6 VDDA | POWER — FrOI7ER [Note 4-4]
Power supply (Analog)
TUAIIWER
7 VDD POWER - Note 4-4
Power supply (Digital) (Note 4-4]
COMIHENEIR D i+
EXTMODE | INPUT NoPull Note 4-2
8 0 v oru 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 : FUNTYT TUEILELLTHEN
Neither Pulled up nor Pulled down.

[Note 4-1] HBRTDHDON/OFFEITVNET DK, AEVADT—RIIRFENES,
“H"DBEAE)RT—EDRTEITL, ‘Lo DEAEYAT 2R ELLFFELEERERTEGYET,
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] #MBEYEXTCOMINGEBZE A H19 %154 . EXTMODEZ “Hi”"ICLTTRELY,
EXTMODE="Hi" M &, EXTCOMIN® B2 YET . (EXTMODEZ VDD~ %)
EXTMODE="Lo” D&, LT ILAADIZT BN EMITEYET . (EXTMODEZVSS L)
When EXTMODE is “Hi”, EXTCOMIN signal is enable.

When EXTMODE is “Lo” ,serial input flag is enable.
“Hi’mode ; connectthe EXTMODE to VDD,
“Lo” mode ; connect the EXTMODE and EXTCOMIN to VSS.

[Note 4-3] VSSVSSAIZaRY2—{HiE T i E T o TZELY,
VSS=VSSA=GND
Be sure to connect VSS and VSSA on the board.
( Connection near the connector is recommended.)

[Note 4-4] VDD=VDDA
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4-1 ) ABEBKE Input Signal States
Table 4-1-1 AH{EEREE Input Signal States
T—REH
ECENEF REINA IR BE 5 &
Symbol 1/0 Voltage (Update & - "
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 0/3.2V 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 X2
EXTCOMIN Input 0/3.2V Lo

Lo Lo EXTMODE=Lo

DISP Input 0/3.2V Lo Hi/(Lo) Hi/(Lo) %3

EXTMODE Input 0/3.2V Hi/ Lo — — X4

XHEEHE  Common condition

1) BEEIFEEE OtypfEDFEHE
2) #EH#F Booting
BERBEARRUVEREAR. E5ANH
When just input Power supplay Between PowerON and Input Signal.
3) T—AE# Data Update & Hold mode
RRT—HDEEMAZER (ITRUERITEN)
Updates data in pixcel memory. (1Line and Multiple Lines update )
4) XA /N(IkEE  Standby
T—AREFEL CRRHR
Maintains memory internal data and maintain current display
5 T—AREZEELLEVMEE(E, DT ILESB(SCS / S/ SCLK)IE "Lo"EF B,
T—REEELENEE(C, SCSIRFZEHI“REEICLBELTTEL,
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

Each Voltage values show typical voltage.

X1 : VCOMBEZEL I TILEEIZTITS S, AN ESDEENNLETT,

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

X2 . RRLTWSEARMIL. EBFA J1(Clock pulse) WA E T,
Input (Clock pulse) is always needed during displaying.

X3 . RTEEEHTEELET B,
When displaying it, it's drived “Hi” fixing.

X4 : [EIRREIIZVDD/GND(VSS)DEL LML TDFERZHELEFT . ERRAKRDERIEILT S,
Recommend to connect VDD or GND(VSS)
Not change after starting power supply and during ON.
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4-2) HEEREIE Recommended Circuit
p
Mi=1 MI1=0 Mi=1 M1=0
Logic Signal ‘\
EXTCOMIN —2 *
DISPLAY
EXTMODE —=2 *
VDD
VDDA
VSS o )\
VSSA=VSS=GND /37 l VSSA
< EXTMODE=“Lo”> COM Signal Serial Flag Input
Logic Signal ‘\
EXTCOMIN DISPLAY
EXTMODE —i I
VDD
VDDA
VSS
VSSA=VSS=GND % .« VSSA
< EXTMODE=“Hi" > External COM Signal Input
g

Figure 4-2-1 Recommended circuit
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5. #axEAKEH Absolute Maximum Rating

Table 5-1 #Ext&RKXEH Absolute Maximum Rating

(VSS=VSSA=GND =0V)

Item Symbol MIN. MAX. Unit Remark
BEREE Analog VDDA -0.3 +3.6 Y4 [Note 5-1]
Power supply
voltage Logic VDD -0.3 +3.6 \Y% [Note 5-1]
ESEE(Hi
ANESBIEMH) VHI - VDD ' [Note 5-2]
Input signal voltage(Hi)
=S
)\73.1;:.'5 B £ (Lo) VLI ~0.3 _ AV
Input signal voltage(Lo)
;‘E ica o Not )
RELE Tstg _30 80 C [Note 5-3]
Strage Temperature [Note 5-4]
EMERE \RILRERE)
. . [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 5-1] VDD=VDDA

[Note 5-2] SCLK,SI,SCS,DISP,EXTCOMIN,EXTMODEIZi# A,

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

[Note 5-3] ELa—ILOWHEEEDIBELTHAREREBALNESICLTTELY,

Do not exceed this temperature in any parts of module.

[Note 5-4] ;REE(X95% GEE40E) ETELTTEW, FEHERICITEELTTSLY,
RAEEGERESSCLTIZL SEZBESHA LT T,

Rl

B A e
= B X\

=IO RELAEHREBRLEVGEENHYFES,

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] EMEEEIIEMEDAERIITHEETHY., AVFSAMIGERE - ZOMOIRRIEEICEALTIE
Ta=+25°CICTHIEZEITWLVET,

Operating temperature 1s 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. EXBYE Electrical characteristics

6-1) TFTi& G/ SR JLEEEHER TFT LCD panel drive

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

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

Power supply
Voltage Logic VDD +3.05 +3.3 +3.35 \Y [Note 6-1-2]
AHEEEE Hi VIH VDD-0.1 VDD VDD A% N |
Input signal voltage | Lo VIL VSS vss | vss+o.1 | V ote 611

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

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

[Note 6-1-2] VDD=VDDA
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6-2) BiR>—4 >R Power supply sequence
p
EXTMODE ,
(Hi or Lo) L/ » SS
same time
[ /L (
VDD,VDDA / M) 58
- | T2
2 sclk cl =T1 B3
sclk cycles = ‘ )
S¢S I — L (S
TB2 | [
LK UL AL A«
SI {0x20 Y 0x00 ). | )\ Q§ f ) Y
________________________________ ) ;
.'/ 1 30ps =TA \\I » | o ‘
DISP l ] i » >
! | TB1, TB1| !
! 30pns=T3 > 30ps=T4 !
EXTCOMIN 1 ! 1
(EXTMODE=Hi ) \ | QS | SN
EXTCOMIN TTTTTTTT i A Vo
(EXTMODE=Lo) / GND 4 S/
Operati ON (N 1 Operation ) /
psetraa telng OFF Power-on Sequence 5 ogl'%ﬁ ;;era on \S
s N
DISP DISP
EXTCOMIN I I EXTCOMIN M M
i 30us min 130 s (049 min
SCS 1 scs — |
TB1: EXTCOMINADISP=LoTA Hah L4, TB1: DISPEEXTCOMINARBFIZIIE EABIHE, (HELR)
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

KEFMIE, BMSUTFr—b ACRIIV TSR

Refer to timing chart and AC timing characteristics for detail

[Note] EIRON/OFFBSM;FEEIE Precaustions at the time of power on and power off
%1) FTIRONKf(E, VDDEVDDANRIKF, FF=IEVDDZEEITILH LIFTTELY,
When power on , VDDand VDDA are same time or VDD should be faster than the VDDA.

%2) ETIROFFEfIX, VDDEVDDAM RIRE, Ff=[EVDDZEEIZIETIFTTEL,
When power off, VDD and VDDA are same time or VDDA should be faster than the VDD.
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T1 : BENLELTH S, SignaliEEZRIIBL TS,

TA : 4= %54 X5 T &RICDISPZHIIZLTEELY,

(60us T7E<THA)
TA and T3 may be opposite

more before SCS starts up (It may be less than 60us).

TB2 : ERAEJRENHILT HRDREE

SI=M2(£5Y)77355)="H" XI& BEAH
SCLK: @EEE

Setting value for pixel memory initialization

(use all clear flag or write all screen white)
S1=M2 (all clear flag) = “Hi” or write white
SCLK: Normal Driving

- EXTCOMIN s F &

-EXTMODEi##¥ (&, Hi/LoELoMIZEEL TS,

EXTCOMIN terminal

SCS=Driving accordingly to clear pixel internal memory method

TB3: -SCSLK,SCS,SIifF (T —2ZEZITHHEVEHK, %3 "Lo”|
‘DISPIfFIEEIRONIKER (L "Hi" &R EFL TS,

EXTMODE=Lof&ENHZE LT "Lo " FHEITL TIZELY,
EXTMODE=HifREDHZE L. —EDRAYDESEA AL TS,

Please start the Signal transmission after a power supply was stable.

Please set DISP to Hight Level after the completion of initialization.

TB1 : TAET3IEETEHE (JBL. DISP=“Lo” MRIZEXTCOMINZE AN TEHLTCOMMDIE M REsITEEF AL )
F 1=, DISPEEXTCOMINZRIBEZILH EIFf-15E . SCSDIL LITETI0usLl EDBHBEZFT TS,

(however, TCOM polarity inversion will not occur even with EXTCOMIN between DISP=“L0".)
Also, when DISP and EXTCOMIN are simultaneously started up, allow 30us or

SCS=EHRNAEVEVITITT BAEICISLI-BEET 2R (EIVTIZTER or BEZKICHEAH)

LTSy,

*Make SCLK,SI and SCS terminals "Lo" while it does not communicate.
‘Keep Hi” DISP terminal ,when power supply on (VDD).

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 Loto Hi ) after starting power supply and during ON

_________________________________________________________________________________________________
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[ON Sequence]

1) VDD,VDDAXL L IFERE(ICIZ& D)
VDD and VDDA rise time (depends on IC)

(2) BIRAEVREMHLLET,
T2: 1EAEM2(£DUTI39)&FE>THHLT 20 BEEEBEAAZELTTEL,
Pixel memory initialization
T2: 1 time or more Initialize with M2 (all clear flag) or write all screen white.

(3) TCOMAZYF AL fZBREFR T3: 30usklt
DISPEBZE->THHILL T \SCOMBEZRDZ Y FRIEBD AL MR T H-H D EAM
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 ¥ EA1LBFRE T4: 30usklt
EXTCOMIN®D A A C TTCOMM B A # AL 3 2 #ifK
TCOM polarity initialization time T4: 30us or more
Time required initializing TCOM polarity accordingly to EXTCOMIN input

___________________________________________________________________________________

____________________________________________________________________________________

B E BB D HAR

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

____________________________________________________________________________________
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EXTMODE (€
Horlo _ _ _ _ SN L
VDD |
VDDA ()() ‘
T7 =1 sclk cycles
N 3
T5 3 |
/_/%i ‘ | TS
>
Scs (( I
) B2 L
SCLK (i AN RO T
SI | ) ) ()() {0x20 Y 0x00 ),
(« 0ps <T6 <>
DISP ) |_*
e ﬂ ﬂ d ﬂ
(e, g
' ( )
: ON (Normal Operati
Op:’féitelng S\ Oiliﬁn'};@] 1l1':erat10n Power-off Sequence OFF

Figure 6-2-2 Power supply sequence

TS : Off control

ETOHBEESTZE Lo"IZLT=&. TED R ZREBRICEREOFFL T ZSLY,

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

and passing the time of T6.

[Off Sequence]

GIERAEIREMHLLET, Th (2) LRk
Pixel memory initialization T5: Same (2)

T6: 30uskl Lt

VA,VB,VCOM initialization time

(7) VDD,VDDAI FIFERE (ICIZ &)

(
| (6) VA,VB,VCOMMD ¥ {L B4
' VDD and VDDA falling time (Depends on IC)

T6: 30us or more

_________________________________________________________________________________________________
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6-3) ANEEDEXRIFME Input signal characteristics

Table6-3-1 E A4 Recommend Operating Conditions and DC Characteristics
VDDA=+3.2V, VDD=++3.2V GND=0V, Ta=25C
Item Symbol Min Typ Max Unit Remark
_ When EXTMODE=Lo
COi/IO%\I/fif:\ion v 57 - 140 Hz Figure 6-3-1,Figuer 6-6-5
[Note 6-3-1],[Note 6-3-5]
COMER#
COM frequency fCOM 28.5 — 70 Hz [Note 6-3-5]
When EXTMODE=Lo
28.5 - 70 Hz [Note 6-3-2]
TL—LERE (308 [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 6-3-1] COM##HZE )7 IILT—RIZTITIHE.

COM driving by the serial command.

COM signal serial input (EXTMODE=“Lo”)

| v I
n >
| [
SCS u
SI
SCLK
Figure 6-3-1 COM Signal Timing

[Note 6-3-2] £EIEEHFEFNDCOMFEEL T ILT—RIZTITIESR.

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

[Note 6-3-3] £EIHEE#HEFHDCOMH#HZEEXTCOMINEESIZTITHEE.,

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

[Note 6-3-4] ZL—LREKHIFIFRRMEICFEOLVEF CHEHFER TS,

Please use a frame frequency in the range where there are no problems with the display quality.

©Copyright 2023 SDTC All rights reserved




SHARP

SPEC No.
LD-2022Z02A

MODEL  No.
LS022B7DHO03

PAGE

24

[Note 6-3-5] LC/REr: R&IE—ER P TOHMEREABHETT,

LC inversion :

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

SELH L LT (EXTCOMIN=80Hz DIEE)

The conditions as an example ( For EXTCOMIN=80Hz ) :

EXTMODE=Hi, SCS=Lo , EXTCOMIN=80Hz

fEXTCOMINAY80Hz D155 . COMBEK #(F40Hz,
fEXTCOMIN frequency 80Hz is COM frequency 40Hz.

as shown Figure 6-3-2 (fCOM=40Hz)

fEXTCOMIN : 80Hz

»
>

EXTCOMIN

COM imnversion
frequency

fCOM : 40Hz

A4

Figure 6-3-2 COM inversion frequency
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Table 6-3-2 AC#5t% Input Signal timing Parameters
VDDA=+3.2V, VDD=+3.2V, GND=0V, Ta=25C
Ttem 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 - - us
Hold time thSCS 2 - - us
ST Rise time trSI - - 50 ns
Fall time tfSI - - 50 ns
Set up time tsSI 200 - - ns
Hold time thSIT 210 - - ns
M4_Low duration twDMYL - 4 - 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 - - 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] RIRT—HR EEETRAAFEEIE, SCSELDRREICL TS EELY,

[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) ACAASU S %R Signal Timing

#SCS,SI,SCLK,DISP,EXTCOMIN: 3.2 V input voltage

DISP 1ﬂ

90% .
! N 50% / 50% 50%
1

SCLK 10% ! i . 10%

>t
1
0% : !
' N 50% 1/ 50% 50%
| 1\,
SCS 10% K ! L 10%
]

: : 90%
: 0% :
EXTCOMIN 1m/—\—

— ™
trEXTCOMIN HHEXTCOMIN
«  tWSCLK .. thwSCLK
90%

— X%
trSCS tFSCS
90% ' 90%
i i
ST 10% £ ! PN 10%
- e e
trSl tfSI
Figure 6-4-1 Signal Timing
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90% J‘I

|
thsCS |

90%

| 90% |
10% 10%

/ I(—)‘
\, :< >§: 10%

SI

| |

| tsSI  thSI |

e [—

| 90%
SCLK 10% \ / \
Figure 6-4-2 Signal Timing-2
fSCS ‘ ‘
» > fSCS >
: : <
SCS U U
Serial Data (
[S1/SCLK] /( e ) { s » \S
¥1 : Uapdates arbitrary all lines data
(Gate addressline : 1 ~ 320)
Figure 6-4-3 Signal Timing-3
, fV
't
! , SCS SS
| tWDMYL
SCS i ‘

s |

E [ =

scLK_(ﬂ_m_L—L

soue TN

D@ 0 @ 6 ©® 0 ®

4CLK

COM signal serial input (EXTMODE="L0")

Figure 6-4-4

Signal Timing-4

Figure 6-4-5 Signal Timing-5
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6-5) ;HETH Power consumption

Table 6-5-1 ;HEEZEH 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

R—ILFE—F(T—2EHEL . £EEXRT)
Hold mode(no display data update) - 80 180 | 4 W | [Note 6-5-1]
Display pattern : Black display

BT S
Condition 1

T—ABEHFE—F (1HzEFH: MRS A TERTR)
BIEEHE2 Data update modewith display update 1Hz

Condition 2 (1fram/sec)

Display pattern : Vertical stripe display

- 100 200 | u W [Note 6-5-2]

[Note 6-5-1]
1) EEBEZAAZIC “SCLK=Lo, SCS=Lo , SI=Lo “
After writed Black data. set to “ SCLK=Lo , SCS=Lo , SI=Lo”

2) BET—HEEV:-DOBIZHIE,
1) DIRETHIE
It measures after writed Black data
It measures during 1).

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

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

Formula for computation
(Ivdd + Ivdda )[pA] x 3.2[V]

( Common Note )

ZDEFEEREDETHY. COMEERDPeakER TIEIHYFEAND T, BRICRBEZEH-ETTSY,
VDD+VDDARIZAVTUH DEHEHERLES,
(VDD,VDDARIZRIEDIBE . FNFNIZOVTUoH DIEHELHERLET,)

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) ANEBDRALIY Fr—F Input Signal Timing Chart

6-6-1 T—AREIFE—RUEEN117) Data update mode (1 line)

EEDOVTOT—2EEHLET(MO="Hi" . M2="Lo")
Updates data of only one specified line. (MO0="Hi", M2=""L0o")

SCS

—_— Low-Data [ 4bit]

Mode selection peri.od 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—FAEVRT—EEH) MO = “Hi”
R—ILFE—RCAEYAT—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="Hi"ZH 1 M1="Lo” DEF, VCOM="Lo" % 71
EXTMODE=“Hi" MEFIL. “Hi” or “Lo”" EBLTHA]
When “Hi”, outputs VCOM="Hi", and when “Lo”, outputs VCOM="Lo".
When EXTMODE=“Hi", it can be “Hi” or “Lo”.

M2: All clear flag.
6-6-4) D) TE—FESRBL TS,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA:
HI—T—5:“H" or “Lo” EBLLTHA (“Lo"ZHEEE)

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

DO0-D127:
EEALERT—4 (H-Line T—%)
Writing Image data (Horizontal Line data)

Hi: A%< (White )
Lo: 2R (Black)
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2% Data write period
Data is being stored in 1st latch block of binary driver on panel.

¥ Data transfer period

COHEBTIET—2EN\RILANALTFT) FSA)D1stT v FIZEZTAATULET,

195y FIZEZAALET 2 Z2EERNA T EIKICEEEAHA)LTOET,

Data written in 15t latch is being transferred (written) to pixel internal memory circuit.

KT —bFAVTRLARE X, 6-DANESEBERTESR IS,

For gate line address setting, refer to 6-7) Input Signal and Display.

XEHELTT—REANLET,

Input data continuously

XM1:7L— L REE 754 [XEXTMODE="Lo” MEFIZB®IZHYET,

M1: Frame inversion flag is enabled when EXTMODE="Lo".

XSCSHYLo” [TIE o =B A TMOM2IF VT ENFET,
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-2 T—AEHE—FUTE DHEE1T) Data Update Mode (Multiple Lines)

EEDOEBITOT—2EEHLET(MO="Hi" . M2="Lo")
Updates arbitrary multiple lines data. (MO="Hi’, M2="Lo")

SCS

Low-Data [4bit]

Mode selection period !

Data writing period
and Low-Data [ 4bit ]

Gateline address period

-

I

(240clk ) ‘ Data transfer period
(Telke) (9l Data is 240bit i (Tclk [DMY] + 9clk [Address]
| =16clk )
Gate 1stLine

Gate (n-1)th Line \S

DMY
(don’t care)

Data writing period

Data writing period
(240clk )

Data transfer period

L

Data transfer period

( 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—ARHE-—FAEYRT—FFH): MO = “Hi”
R—ILFE—FCGEYART—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.

MI="Hi" DB§. VCOM="Hi"ZH 71 MI="Lo” D&, VCOM="Lo"Z Hi 11
EXTMODE:”Hi"o)H%'i~ ”Hi” or ,,LO”EBB—G{,ﬂ-

When EXTMODE=“Hi", it can be “Hi” or “Lo”.

When “Hi”, outputs VCOM="“Hi", and when “Lo”, outputs VCOM="“Lo”.
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M2: All clear flag.
6-6-H)E ) TE—FESHBL TS,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA:
HI—FT—5:“Hi" or “Lo” EBLLTHA (“Lo"ZHEE)

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

Do0-D127:
ETATEBT—4 (H-Line 7—4)
Writing Image data (Horizontal Line data)
Hi:B%&~ (White)
Lo: 2%~ (Black)

% Data write period
COHETIET =2 ZN\RILAUNAFT) FSA41)D1stT Yy FIZEZFRAATULET,

Data is being stored in 15t latch block of binary driver on panel.

% Data transfer period
BlZIE. GL25 4 Y BEOT—2 8 HiET A4 VEDT RLRES Y FT 5 EHIC
GLIZAVEDT—R #1stT Yy FHLBEFRANA T ERICERE ERAH)LTVET,
For example, during GL.2nd line data transfer period, GL 2 line address is latched and
GL1st line data is transferred from 1 latch to pixel internal memory circuit at the same time.

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

X TRIEEHLTANTTSLY,

Input data continuously.

XM1:IL—LREETSY [FEXTMODE="Lo” DEFICHHIHYET
M1: Frame inversion flag is enabled when EXTMODE="Lo".

KSCSHA“Lo” [TIg o =B R TMOM2IF VT ENFET,
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-3 7k—JLFE—F Hold Mode
RET—2% R F REORTEHF) LEFTM0="Lo". M2="“Lo")

Maintains memory internal data (maintains current display). (MO0="Lo”, M2=""Lo")

13%

-

>
SCL/: k# \
S ‘ Low—Data[4bit]/( DMY (don't care) \_ Low—Data[4bit]A our et I )\;

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

Figure 6-6-3 HOLD mode

MO: Mode flag.
T—EBEHE—FAEVAT—FEH) MO = “Hi”
RTRE—FCEVRAT—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="Hi"ZH 1 MI1="Lo" DEf, VCOM="Lo "% H 5
EXTMODE="Hi" ME¥[L, “Hi” or “Lo”"EBLLTHH
When “Hi”, outputs VCOM="“Hi", and when “Lo”, outputs VCOM=""Lo”.
When EXTMODE="H1", it can be “Hi” or “Lo”.

M2: All clear flag.
6-6-0)E V) T E—RESBL TS,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA:
FI—FT—H:"Hi" or “Lo” EBLLTHA (“Lo"&HE )

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

XM1:IL—LREZT S [FEXTMODE="“Lo” DB IZE®IZHYET,
M1: Frame inversion flag is enabled when EXTMODE="Lo".

SCSHM“Lo |22 =B E TMO,M2(EH) 7EhET,
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-4 £4')7E—F All Clear Mode

RNET—5%0)7LEERAHLET(MO="Lo", M2="Hi")

Clears memory internal data and writes white. (MO0="Lo”, M2="1")

s N
scs_ |, | \
SI : m2 ) Low-Data [4bit] x DMY (don’t care)
SCLK |
-« e e e
Mode selection Low-Data Data transfer period
period [ 4bit ] (9clk)
(3ck) (4clk)
. J

Figure 6-6-4 All Clear mode

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

M1: Frame inversion flag.
M1="Hi" D&, VCOM="Hi"ZH 1 M1="Lo” DE, VCOM="Lo"Z H 71
EXTMODE=“Hi" ME¥(&. “Hi” or “Lo”"EBLTEHHA
When “Hi”, outputs VCOM= Hi”, and when “Lo”, outputs VCOM="Lo”.
When EXTMODE= Hi”, it can be “Hi” or “Lo”.

M2: All clear flag.
M2="Hi"IZEREL T T &L,
Set it “Hi”
DUMMY DATA:
PS—F— B H or “Lo” EBBTHA (“Lo"%HLE)

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

¥M1:TL—LREETSY [FEXTMODE="Lo” DEFIZH XY ET
M1: Frame inversion flag is enabled when EXTMODE="“Lo".

KSCSHA“Lo” [THE o -BF A TMOM2IE VYT ENFET,
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-5 COM& &5 COM Inversion

COM{EBL)7IL A A(EXTMODE="Lo”) &4 EBIE S A H(EXTMODE="“Hi")M25&5EHYE T,

(EXTMODE="H1").
-

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

EXTMODE=“Lo”

tv

-
|

(( (C

SCS 7

|
I &

-

(S

el

COM flag

SI <MOxM1xM2x KE)\ ‘MokNﬂXsz (H ‘MOXMIXMZN (D
: 1 } 1
N 4 X1 i 3

¥1: COM RERIF M1 ISV [THISLI-BIEICTIYBEDLYFET,
COM inversion has been changed by M1 flag statement.

¥2: TSRBHEOHAMETAFTRBED M IEATRELZRYRZEELTTEL,

%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

ZLRTOREIZOADHHT . M1 D bit [ZH>TEILT B,

It changes according to the M1 bit regardless of the state before the change.

(Internal bit 3 A Al
oo /11 | [1/0] ! [0/1] | [1/0]
X4 , X4 , X4
v /L v /L v /L
COM
(Internal Signal) K3 x X3 X \” H3 X \’\’ K3
|
- > >
i X2 ' %2 |
- >
fCOM !
.
Figure 6-6-5 COM Inversion (EXTMODE=Lo)
M1:COM polarity inversion flag:
M1="Hi" DB, VCOM="Hi"% t 11 M1="“Lo” DB, VCOM="Lo % i 71

If M11is “Hi then VCOM= Hi isoutput. IfM1is “Lo” then VCOM="Lo” is output.

The periods of plus polarity and minus polarity should be same length as much as possible.
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EXTMODE=“Hi” (COM inversion timing has two conditions )

@ EXTCOMIN input during high period of the SCS signal

4 X3 A
SCS |
' A
SI | '
SCLK /( Serial data )\ : X 3 ' )( Serial data
' '
. | '
Binary H
SN (/R I 77 R R W 7725777 I K 7K
(Internal) i :
: . ! '
i %2 5 ! ;
i X i I '
EXTCOMIN B [ ] L L B
: ! [
H | :
Reverse the é Reverse the Reverse the : Reverse the E Reverse the
COM flag COM flag COM flag | COM flag : COM flag
; | '
COM flag v v v | ' v
(Internal bits |0 1
PR X [1/0] X [0/1] X [oA1] X [1/0]
| A v h
(Intercnglg‘i[gnal) X Reverse the state X Reverse the state 3 - ; ;zv-e;r:;e- t-};e -s-t a-t-six Reverse the state )
- fCOM hl\ N )
Irregular cycles (prohibition)
\E nop ( non-operating state) |:| op ( Operating state [Active] ) )

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

X1 © CONMREZZITLETD,
Make “COM” reversal depending.
%2 ¢ EXTCOMINO B#ilZ—FEICLTL 2 &Ly,
Fi=. EXTCOMINIZEHE TT—2EEF=1E. SCS=“Lo” #AMIZKITT. COMREFHAMN—TFIZH D K5I
LTTFEL,
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]

SERAT IR AE KR DR EE
EXTCOMIN . ) : .
co State before inversion Status after inversion

1 0
SCS=Hi Hi
_ ; ,

[Note 6-6-11 EXTCOMIN®DI S EMNYTyO TREELET,
Inversion at EXTCOMIN riseing edge.
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D ZOREEOEA I IR DA TVET,
T2 EEE LW EAIEL, SCSEHL (1) IZLRNTL 230y,

The signal timing which isn't good.
Do not set SCS to Hi (1) if data is not to be transmitted

DB O TIX, COMRERFITHhhFEREA. REEIRFEINAET)
COM inversion does not occur. (State is preserved)
CDRAZIUTT “Flag-bit” IZLf=A>TkBT S,
It is reflected according to the “FLAG bit” at this timing

X3

% 4

X5

®@ EXTCOMIN input during low period of the SCS signal

Inversion at EXTCOMIN riseing edge.

-
ses [T N n
¢ o -

EXTCOMIN _| _| _|
COM flag v v v
(Internal bits
of the state) [0/1] X [1/0] X [0/1] X [1/0]

%3 L xs ES
(Imeggl\s/[ignal) X Reverse the state [ 1/01] X Reverse the state [0/ 1] X Reverse the state
| |
- fCOM >
.
Figure 6-6-7 COM Inversion (EXTMODE=Hi) 2
%1 : EXTCOMINILS EAYI VO DAAZI Y TCOMREEFITLET
COM inversion polarity has been set by rising edge of EXTCOMIN.
%2 : EXTCOMIN®D B E—FEITLTZELY,
The period of EXTCOMIN should be constant.
Table 6-6-3 COM state 3
COM state [ note 6-6-2]
FEERTO IR E RGN
EXTCOMIN State before inversion Status after inversion
- 1 0
SCS=Lo Hi I
0 1
[Note 6-6-2]1 EXTCOMIN®DI S EMNYT YO TREELET,
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6-7 Mode Change Sequence

-

S

\ (OT=HAONIXH) @ouenbag o3uey) ( uoryerad()) SpoN T-L-9 dInsLg /

a7epdn) Tenteq
GEilE - 2x

IYM UBDIDS [[B 9JLIM J0 SB[J IB9[0 [[B &sn

YUEEIYSEE O HB LCCL(14TF  66#

9)IYM USSIDS [[B 9JLIM J0 Se[J 890 [[& &sn o7 = HAOWIXA
HEECIYTERB O HB LECL146F 0 Of ISYTTOS'SOS : [BUSIS Bye( [BLIOS
d 9lel1s
AA0-1Mm0J (uopesadp leWION) NO NO-TIoM0J uonelado
- = =
umo ..........vaa?..... . Syepdn srepdn-” a1epdne] sniels
o | lEDUl PIOH [ eeq PIOH 2% [ e o PIOH b PIOH feniu ©og | o npon
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" ET
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SWM
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T jueIsuo ‘Wl JUBISUOD " | T JUBISUOD T | T 3UBISU0D ‘W‘ 1UeISUOD | T JUBJSUOD T | T JUBISUOD | T JUeISUuOd’ | - JUBISUOD ‘W‘ JUBISUOOT | T 3UBISUODT | T JURISUODT | T JUBISUOD
sjepdn geq - , sjepdn geq |/ _ \ . , 2wedn | [ arepdn geq |if ejepdn geq _ _ sjepdn geq eubi
G i o 50 I T B o=y B S Pt |ELDIS
! ' snpY SNV ANV NIy ejeq |ellss
[3 [ [ . ° [ ® (4 [ * * ' [
| ! | ! 1 H | ! 1 ! | 1 |
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H | 1 | 1 | 1 | H 1 | i | |
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pouadiumisuo) X ponadiuEisuod - 3¢
|/ \ dsia
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Vaan
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Jomod
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S

HF—F7RLAREETE Input Signal and Display, Gate address(Line) Setting

7N

BLEER

6-8) AH

E Gate line address setting

a.

Table 6-8-1 #—rSA42TKLR

0

mnq (=] B=) Ho) =) o) o) o) ol =) R=) K= k=] B=] K=} k=] j=l j=] jol o) Jo) Je) B} Jo) Jo) o) Jo) Jo) ol Jo) Jo) fo) Jo) o) Jo) Bol Rl 5= =1 E=] E=] B=] E=) =) o) o) o) ol o) o) Jo) Ro) o) Joj Bo) No) No) Rl o) R o)

=

M (=) e =g e R S RS R I R R R I R R I R R e R R R T Rl R R Rl e R R R R Rl R R e e e R R T R T R I Rl RN N R N R R R R R I R R R Rl Rl Il R R R R

©

m =1 Rl Bl Bl Bl Bl Bl B2 =l B=1 E=1 E=] =] k=] =) Jol Joj Jol Jo) o) Jo) o) Jo) o) Bl o) Jo) Jol o) Jo) fol o) Bl o) o) Bl Bol ol =2 E=]  B=2 =] k=] B=] k=] j=) Nl Noj o) o) Roj Rl Noj Rl o) o) el o) el o)

0

m =1 Bl Bl Bl R Rl Bol Bl Nl fel Hol Boj o) o) Bo) ol o} Jo) fo) Ho)  Jo) Bo) o) o) Bl o) Bo) E=] E=] f=} f=) fo) o) o) o) Bl o) Boj Rel Rl Bl Rl Rl Bl Rl R R R Rl R R A R R R N e R R R RN ]

<

m el Rl Bl Kl Bal Kl Kl E=l K= E=1 k=] E=] E=] K=1 k=] N} N=} N=) R N3 =) R =) Y BV VR IR IR I B D IR I I I I R R ) =1 | E=) Rl K=l R} N B=) Nl Nl =) K] R B3 Kol ) N3 B R I B

)

AGn [l Bal Bal Eal Ral Ral ol =) Rl o) o) R N N Raj Rol Rol Bal Bl Bl Bl Kol Kol el Nl fa) Raj Nej Ra) Rel Raj Bl Bl Rl Rl Kol Bal ol Kol =l (M) Nl Re) Re) Ra) Re) Bl Bk Rl Rl Rl Eal Ball Ral Kol B=l f=) R=) ) R

N

m SlQ|Q|H|H|H|[H| ||| H|H|H|H| ||| H|H| A C|C|H|H|H|H| ||| H|H|H|H| || ||| H|H|H|H]| ||| H|H|H|H| |||~

—

M OlH| ||| H|[H| || H|H|Q|O|H|H| OO H| A ||| ||| O|H|H|O|O|H|H|C|C|H|H|O|| @ | ||| H|H|C|O|H| ||| H|H|C|O| ||

[=]

m O] H| O H|OH| | H|C|H|O|H|O|H| ||| A H| P H|C|H|C|H|O|H|O|H| ||| H|O|H| Q| H| || || || H|C|H|C| || H|C|H|C|H|C|H|C| |

= ||t |lv|lo|s|o|la|o|z|lalet|le|lo|ls|le|aoolm|a|x||vlo|ls|(e|a|o|=|a|lxe|x|e|lo|ls]|lo|lao|oz|alx]|t|e|lo|s|ola|of~|a|n|x|v]|o|=|lo|la|o
IR RIS ESE EN Kl Bl Kol Kol Kool Kol ok R B R A el A B A A A B B B sl Rl ol Bl ol ol Rl ol Rl Rl Bl Rl Rl Bl N RN ECR RN RN RN ASH Rl AN ROl Bol NS ASS Rl NS RS sl

O I I I R I R R I R R R R R R I R I BT BN RN BN RN RN RN R R R I Il N R e e el S e Il I R Rl R R R R R R I I IS SR IV IS S I IS I Il I

0

m (=} =) H=} F=) Nl B} B=) R} H=) K1 E=] E=] E=] E=] K=} N} N=} N=} R} R=) K=} H=) K=} F=) N=) H=) =) Nl B=) K=} R=) H=) =) F=) B=) =) B=) §=) =) §=)  F=) =) R=) K=} F=) §=) =) F=) B} =) R=) B=) F=) F=) =) o) Kol =) Rl Kol
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MODEL No.

LS022B7DH03

SPEC No.

LD-2022Z02A

P

S

Table6-8-2 Gate line address setting 2

0

1

1

1

GL JAGOAG1AG2AG3AG4AGHAGEAGTAGH

301

303

0

0

GL JAGOAGIAG2AG3AGHAGHAGEAGTAGE|

GL JAGOAG1AG2AG3AGHAGHAGEAGTAGY

181
182
183
184
185
186
187

188
189
190
191
192

193
194

196
197
198
199
200
201
202
203
204

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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T—ADEEXRFRAME Data position in display[H,V] >

-

FPC

P*: Pixels position

L*:Gate address line

Figure 6-8-1 Data position
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7. I Optical specification

Table 7-1 FFRU%ME (RET4FME) Optical specification ( Reflective Mode )
VDD=VDDA=3.2V , Ta=25C

Item Symbol Min. Typ. Max. unit Remark
AT 621 40 60 -
. Horizontal
Viewing angle 0 92 . 60 ~
Range °(degree) | [Note 7-1]
011 40 60 -
- Vertical
CR=2 612 40 60 3
= b 78 o e [Note 7-2]
AT CR 13 18 - o
Contrast ratio [Note 7-3]
RETE
.. : R 13 16.6 - % [Note 7-3]
Reflectivity ratio
S Ri ~
CEIRE ise TTr 10 20 ms [Note 7-3]
Response [Note 7-4]
Time Fall td - 20 40 ms ore
INRIL 3
FIVEBE . 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,minfEIXRIHETIEHYEHF A, (BEETT)

max value and min value are not a guaranteed value . (Reference value )

Table 7-2 FFHIFE (BBEFHE)

Optical specification (Transmissive Mode )

VDD=VDDA=3.2V , Ta=25C

Transmissivity ratio

Item Symbol Min. Typ. Max. unit Remark
FBE
T — (0.3) — % Note 7-6

[Note 7-6]

BBEL, REHETREHYFEE A, (BE1E)

Transmissirity ratio is not a guaranteed value. (Reference value )
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[Note 7-1] BREFADEZE Defintion of Viewing Angle

Normal line Normal line

A 612

6 o'clock direction 6 o'clock direction

Figure 7-1 Defintion of Viewing Angle

[Note 7-2] A S AREDEZE Defintion of Contrast Ratio
OAVRSRAMEZEUTDOLSIZEET 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] F=24 4D AIEHEES Optical characteristics measurement equipment.
OVRSRAME, REFE ARV EREEEDRIEIEET-2,EEREQBRIE IEE7-30BIEAEEZRALT,
BEEHOIVEINERIFLREICTAELET,

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

JAIERS Measurement equipment HIE2F Measurement equipment

(CM700d) (LCD-5200)

Normal line

<4— 8 Normal
Sensor ‘
Light Source Sensor
Q Light Source
Integrating
sphere (’
-30°
LCD panel LOD - panel

Disol .
1splay center Display center

Figure 7-2 Contrast ratio, Reflection ratio, Figure 7-3 Response time

Panel chromaticity
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LD-2022Z02A

[Note 7-4] RZEE(RSTEDZEIL) Respons time (Change in reflection ratio)
BRUBIRELLGDIESEZANL. TOHDOZARBRE NOBEEILICTERLET,

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

white or black

e N
Whlte Black
—> — —_—>| |—
100%
90% A 7
Optical receiver output
(Incremental )
10% —
—»| [— Ti —»| [—
Tr ime Td
_—
\ J

Figure 7-4 Respons time

[Note 7-6] BIEEE (EB4FMHE)
KM E R DREAZETRICRLET, AITEE (XFTOPCON#D#EEET SR-3 ULIRTY,

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.

is 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. I FEIYLT Pin Assignment

8-1) ImFEHIY T Pin Assignment
Mo EDFFMIERI14-11ZTRLET

The outline dimensions are shown in Figure 14-1

Display Side

(AA)

Display surface

_______

S,
-
@

o

(o]

Z.---

_——

Area A

’

___________________

Rear surface

Table 8-1-1 TFT LCD panel terminal

Z
e

Symbol

SCLK

SI

SCS
EXTCOMIN
DISP
VDDA

VDD
EXTMODE
VSS

VSSA

© |00 |9 (& |t | (W DN |

=
o

Figure 8-1-1 Pin Assignment 1

o

S

Figure 8-1-2 Pin Assignment 2 ( Area A)
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8-2) FPC rYehIF4ME FPC Bend Specification

Table 8-2-1 ##Eax94 Recommended Connector

Product manufacturer Series Part number Contact
Panasonic Y5B AYF531035 L T#s Bottom and Upper
HRS FH34SRJ FH34SRJ-10S-0.5SH ETF# A Bottom and Upper
Molex 503480 503480-1000 ETFH# S Bottom and Upper

FPCZEITYRTAHMRIL., U THR T HIERMEFHQTHRELIZRU L THIFTTELY,
FPCIEIASRICHEMUAVEBEVELET ., T, FPCE/SRILDEESERIZITIRAMN RESZHVESENBLES.
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 OSM(1) FPCHEEEBNIFHRIE: Figure 14-1 ZBBIZELY,
&4 (2) &/HFR: AE R0.60 mm
Condition (1) FPC bend recommended area shown in Figure 14-1.
Condition (2) Minimum bend R: Inner diameter R0.60 mm

'l
R0.60

Figure 8-2-1 FPC Bend Specification

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

[Note 8-2-2] HrUshIFAHEIFIF2EMETELTTEL,
Bend frequency: 2 times or less (Repeat bend condition: 180°~ 0°)

[Note 8-2-3] FPCE>TLCDED a—/LESL T I(FfzY | FPCIZEEL HEMA =Y LIELTZELY,
Do not hang LCD module by FPC or apply force to FPC.

9. ¥Rz BRU {REEHAR Display Qualities and Warranty Period
BRTARATVAED 12— LR RAAICET2EEL, HAEREBEREEZ(CE O

Please refer to the Incoming Inspection Standard (lIS).

RELAEIEHEFRmA L YI2ZANAET B,
XiE, ERICEY R LEZHIAFLBEICERERGEET 5.
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. ST EIREH  External capacitors
Logic Signal I‘\
DISP
T o DISPLAY
VDD

VDDA

VSSA=VSS=GND

Figure 10-1 External capacitor recommendation capacity value

<RIV TUHBEME Recommended capacity value >

C1: DISP-VSS :rank B 560pF Ceramic capacitor

DISPO#RRERDIL T H B EIX5600FELFET HY, DISPILE EAY BRI D FHIR I
HBAROERIZEAERBNET
The recommended minimum capacitance value on DISP is 560pF,

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

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

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

¥ EREERUERIZ OV TIEHRAITT,
CHEADKRIEER AT LEEEHEFHETALV - ETERELTZELY,
AVTUHBERRHBELIYVIRELGILDEERT HE(TATEE)
#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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11. ENRIRRE Marking

11-1)1>9 Sy R Displayed by printing. (Ink-jet print)
E11-1-1CHIRIGIEZRLET .
The display position is shown in Figure.11-1-1.

p
Dispaly contents Display
""""""""""""""""""""""""""" side up
Linel — YMDDPA
Line2 — 012345
2 5
N % 5 0\_%‘ Printing Area
A i
&5 9 A
> o
.

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

Table 11-1-1 EIFHNAFHM Marking line definition

Line

Marking

Description

1

YMDDPA

Y

DD

A

BLEF1HT (BEXRE)01--89)
Single-digit year (Last digit of the year) (0,1,- - 8,9)
SER1#7(1,2—-9X,Y,2)
Single-digit Months (1,2,--,9,X,Y,Z)
H3& H2#7(01,—,31)
Digit of the day (01,--,31)
SHETIHa—F
Code of manufacture
Q,L,X: WSEC Factory [Chinal
HETa—F

Product revision

012345

012345

1) 7 )LNo(5#T)
Consecutive number (Traceabillity number)
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12. @ A8 Packaging form

12-1) h—rUBREEHE Carton storage condition

1

2)

3)

4)

5)

h—boFEAH LT . 8 (max)

Piling number of cartons.

1A—b YRR {E R : 400 pcs
Pakage quantity in one carton

H—roHA4X : 578mm x 382 mm x 255 mm
Carton size (Typ.)

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

H—hREBRE Carton store environment

“;BE Temperature

0~40°C

ZE Humidity

60%RHLLT

EEESEETICAVTHLHEZEDLGIE

60%RH or lower (at 40°C)

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

-FHES Atmosphere

. 7ILA)EEFHRRERUVREEMEE KBRIEIEETNANBREINGE
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

HERICKIMABEBFDTFTES 2 —ILOWIEZHIETH5HMT,

50%RHLLEIZERIB R . BT —AFDHEM TR KEREL THATSLY,

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.

-EStA ¥ Direct sunlight

KERIZEDHILEHST=DIZ BETORENMIN—EITTREBONES .

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

- K& &M Atmospheric condition

BEEOHAPERMEDOLOE—HICRET HFFXITEEZEN,

Please refrain from keeping the product with possible corrosive gas or volatile flux.
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#EE&BHIE Prevention of dew
BBEHCT=O. BEERICENT RIRWOCREVED EIZA—F ZEBEWOTTEL,
NUYMNERRD DBEELGBK[EITI-0 . ELGEREL TS,
BEERNIBRBUASKL, BEMoHLTRE TSIV, BEEICEBRABEORELHELET,
AETRELTILIZEHEELTTEL,
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
BIZIRBLTWABRIZIXRELLZELTESLY,

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

-{R7FHAM Storage Period
EREHTT.RRIHARERE
Within above mentioned conditions, maximum storage period should be 3 months
KT IWINYINSRMYBLI-RETORE X TEZRRELNET,

X Please refrain from storing in the state that it is taken out from the aluminum pack.
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12-2) HERLKXE Marking of product name
12-2-1) @EFERT Packing box Label

BEFEIT, (1) B ( LS022B7TDHO3 ) (2) MR (3) EVa—ILHE ZRIRLEINVEMGLES.
Fro . N—O—FRTELEINICELET,

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.

#maE  (4S8) LS022B7DHO03
Bar code ( 1)

(1) Module number (1L.S022B7DHO03 )

LotNo. : (1T) YYYY.MM.DD
Bar code ( 2 )

(2) Lot number (Date of manufacture)

Quantiy : (Q) 400 pcs
Bar code ( 3 )

(3) Quantity of module (Pakage quantity )

P EE o ok sk skosk sk sk skok sk sk

Bar code (4)

A—HF—N—VaBFLFTLALEERBEN/IANEIAT
WBEENHYFET

User part number or our company control part

=TT LT, sk sk %k sk sk ok sk ok ok ok

\ /N N

number might be filled.

12-2-2) RoHS#AFIxIIE RoHS restriction.
RoHSHRHIMIEFICHLTIE, IMBFEICREEZTVET,
3% R.C.(RoHS Compliance) &IZRoHSIEFICHEEL TWWAZEEEKRLET,
LEDa2—)LIE. 18 B LYRoHSIESIZHIGLTEYET .
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
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12-2-3) 4 EE The production country

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

o | MADE IN CHINA

______________________________________________________________________________

<
>
O
m
Z
>
>
2

Figure 12-2-2  Production country

12-2-3) ESD&RMT 2 RIL~<Y—2 The ESD Sensitivity Symbol.

-HW—bUICESDBUBEMES VALY —IDRENHYFET .
The carton 1s marked with the ESD Sensitivity Symbol.

carton

CAUTION

OBSERVE PRECAUTIONS
FOR HANDLING

ELECTROSTATIC ‘
SENSITIVE
DEVICES

Slnate

BETIR

(not to scale)

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

-FLUAICESDBUEMES VARILI—YDREDHYET,
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)

©Copyright 2023 SDTC All rights reserved



SHARP

SPEC No.
LD-2022Z02A

MODEL No.
LS022B7DHO03

PAGE

55

12-3 ) #@E

WEmEER12-3-1, K12-3-2IRLET .

o/, BE
7 R&

Packaging form figure

EV1—ILAERER TNV LTVET,
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;%%ﬂff&zzéﬁ::' Ji
oA hod hed R R

.

Figure. 12-3-1 Packaging Form 1

( Tray )

©Copyright 2023 SDTC All rights reserved




SPEC No.
LD-2022Z02A

MODEL  No.
LS022B7DHO03

PAGE

56

TILIH

Aluminum pack

SHAIARP

[ELECTRONIC (COMPONENTS

HASE:

(45) L80xxB7DHzxx

| (1) Bar code |
Lo tNO.

(2) Bar code
Quantity: () XXX PCS

A-¥-8F :

Sy —FHRASANTE, ( )

: {(1T) 2022, xx. X%

Figure. 12-3-2 Packaging Form 2 ( carton )
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13. EEMSERSE Y Reliability Test Conditions
13-1) {EHEMESERIER Reliability Test Items
Table13-1-1 ReliabilityTest Items AA
No. Test Item Condition Remark
Bim R Ta=+ 80 240h Note 13-1-1
1 High temperature storage test
N=| _ [}
mee | BERE Ta=—30C 240h | Note 1311
2 Non Low temperature storage test (#5211t No condensation ) o
operating .
3 | test iﬁlﬁal Shock test Ta= —30C (1h) ~ +80 C (1h) /5 cycle Note 13-1-1
FEME +200V. 200pF(0Q) Noto 13-1-1
s . . ote 13-1-
4 Electro static discharge test £ifF: 1E  each terminai‘ 1 time
=0 e N 1
— [ 0
5 High temperature and high humidity Tp;ﬁt?kc /95%RH _ 240h Note 13-1-1
operating test (#5FEZ2 1k No condensation )
BEBIE O
6 | High temperature operating test Tp=+170 C 240h Note 13-1-1
KR ENE Tp= 15C
7 | Low temperature operating test #E21F  No condensation ) 240h Note 13-1-1

™

[ Note 13-1-11

Ta= EFEEE Ambient temperature
Tp = /XRJLEE Panel surface temperature

S

FEREBICBVT. RTAREEHOLEEEALXELLLIEENENE

Result Evaluation Criteria

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

which may affect practical display function.

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

Atmospheric pressure:86~106kpa
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MODEL No.

LS022B7DHO3

SPEC No.

LD-2022Z02A

SHARP
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