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(AR HEBEOSMYBRVRUAHGOHERICL=>TDIEE)
[NOTICE]

KER EDOEE Precautionsd>

a)

b)

c)

d)

e)

AEFREFBLOZEEITHOIDIRNBTELEEENTLET OT, BRYKRWICIE+RITTEETECEHIC, R
EDANBTHAICEMTHEELLVES. BRAVLWBRLETFET £ BE=FICHLTAREHELEM THRRLA
W&, BREVBRLEITFET,

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.

AEFRZITBE SN TOSERABIE. BB REZFES-RRGIGCABGIZHRAT 5-0DLDTHY . KEHRE
[CE>TIEMBE. TOMER DRI I HRIAF-IEEBEDFHEZTIOLOTEHYFEE A,

T BHBFEFERALECEICKY . E=BEIXAEFICHIDOIBENRELIGE . KO RHADHEE,
SEICEENDDDIELDUNIDEFELTE—UIZOEFZZEVFEF 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.

AEHREICRBENIAHEAOFEAZHOCERLOIEFTEFZENL TEASNSGLFISERT HEFIC
BALTEHHE—UZTOEEZAVFEEA,
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.

BUHITHAOLLIEEERE OO, EHRE. it M3 B, ZOMORBITOVWTEMGLTER
TRHEENHYET . ARROFERAANCEFFOEREL ISRV LEETIOBMOBLETS,

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.

A FTEYGERICE S TELEBEICOVWTE—YDREEZAVFEE A,

AEBETERDEIIGE— L EFRBIFERASNS-OICETINTOET,
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—YFI)LavtEa1—4— Personal computers

‘B Office automation

CREHER Telecommunication equipment
BT RS Test and measurement equipment
-FEERE Industrial control

- AVHEZS Audio visual and multimedia equipment
-REAELHR Consumer electronics
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f) AEGKZUTOLIGHFIFERTHEEE. BULRABIURSGRIEERL. EEME-T2MEETH
[CTHERTALICERVELET,
The appropriate design measures should be taken to ensure reliability and safety when SHARP's devices are used

for equipment such as :

SEERBRCRERE ( RITH.BE, BBELGLE )

Transportation control and safety equipment (i.e. aircraft, trains, automobiles, etc. )
55

Traffic signals

-1 R D5 S0 58 B

Gas leakage sensor breakers

TI5—LEE

Alarm equipment

-BRRTERBLLE

Various safety devices etc.

g AERILUTOLIGBOTEHIMEEME - TN DELENIAR~NDFERAZERLTEYELADT, KR
RmECNLDARICIIFERICESENTTSELY,
SHARP's devices shall not be used for equipment that requires extremely high level of reliability, such as :

-EERUVFHEERKS

Military and space applications
- [RF DHI 2R

Nuclear power control equipment
AR IS D D ERLSS

Medical equipment for life support
MZEFEHER

Aerospace equipment
-BREBIE RS

Trunk line communication equipment

h) ABRIODEFTFAGANHYFELZL, BRICEHRFEROFT TIERREET OBSMOELET,

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

D ABFEEMANEETIARUNTIERASNSGEREL. FANCEHRFEEOEFTITERIEEET LOHHL
BMLET,
Contact a SHARP representative, in advance, when intending to use SHARP’s devices for any “specific”

applications other than those recommended by SHARP.

) AEREBICRENELEBEFI WADITERICKUBRRT HLDELET,
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.

K AVUBHBIEMEOEREIHYEEA

The ozone-depleting substances are not used.

1) AHIE 2011/65/EU R EU/2015/863 [CEDNTHY FT,
RoHS{ETDYEIZODEERMGEREIHYFEE A,
The device in the production is based on RoHS instructions 2011/65/EU and EU/2015/863 .
And materials of RoHS directive 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, BONLOPHFALGLDTEYLGNRISBMYHZNIZIE+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 PERTENTLEIBZENHYFET,
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) BEZEFFCT=H. LCORARIILD Ty R AT FRELTZEN LLEINTLFESTH. RF TRHANLGLTTEL,
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) AEMIICGSEEATHYFET . BUILGHERMRESBELHMLES,
This module contains CGS. Please use appropriate anti-static protection methods for all contact with the LCD

panel and its electrical circuits.

(9) RIEGAACENMRADEF 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.
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A1) EARLEDOTII. BERARISESNI=AFT LT T A EON2TO—THRERILLTTILY,

NPIILKRENFENZE . RERHIVEELSHVDAFTHERSTTELY,
FENNEDBARIE PA ( AVTEELTILA—IL ) ZESTREAZEHEHEM-TTELY,
Ff=, LCD/ARILIHF IS A M EFERALTOET , COBAHEBHAINET EREORRELYET
DT, BMYRNIITHEBL TSN, F-, BEEETHALNTTZE,
IR FEDFBREITORIE. RIERHDIVEROANHATAZTIMOTTEL,

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

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

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

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

Also, do not directly touch with finger. When the terminals cleaning are needed, those should be wiped by a soft

cloth or a cotton swab without directly touching by hand.

(12) REABANDL—ILOHKBEFIDBYFFIFLS . RETEEOBNAAHYET,

To avoid picture uniformity failure, do not put a seal or an adhesive material on the LCD panel surface.
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(RETRFDIEEIR)
[Precautions for Set-designl]

(1) BEDODFRRELGYFET DT, RLTED2—ILESFBELAVTTEL,

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

(2) IRFILEITRRENT=T — bR SANF NRILRTEZUSNMNBRESN TV D EIBE) 2B UOVAIZSHT EER
[CEMELEVRTREMENHYE T DT LCDED a—ILERE T DR 7 — bR SANEER T 5NV ETT,
FLCD/ARILAIEICKBGEAFEDRVAENBHFINSE/ARIVFEDLLIZDLENY | RRBMEMETTEHEL
HYFET , LCO/NARILAIEZESL T HLIEREH HELEZSLY,

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) ASREIZIEAMNMHSIELDRLCD/ SR IILTHF X+ HEEBLTTSLY,
FrERVRDFREZEWNT. RCNFEDRA AD MO SHEVEREEEL TT S0,
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)—FAHEZENHYET DT, EEHMEEMLAVISTEETSL,

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

(6) ELa—ILRHEICER—EDENLNIMNGERTALAT . RRTFRGEDRELLGYVET D TE 2—ILEEE
EBT H&ILGBEICIHLENTTSEL,
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) NAILKRAITRERFEZDITAGEFEEZLLIELIFTOENLITIELTTIL,
In case of attaching a cover glass or touch panel to the front surface, use appropriate measures to avoid degrading

optical performance.

() KEBFEITRESN TV S RARER (T BT FoTEEN, ThEBATHEALIGE . B0 GRS - IR
PRHFEDLEDBNAAHYET . BERELCANES L. EXBRDONTVXELEED L EHRKERE
HBAGROKIITERETLTTEL,

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) HEEENMEFHERERNICTHERALTTELY,
COHERZTBA-HE. EHARREBRATH> TLEEIIRIISNELE 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) EDA—IWABREBEAZDANESOENM. GIFIZOWTIE, RMEFREDOER-EEEEXD—7 U XIC
FOTTFELY,
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on-off input

signal after power on of LCD module.
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(10) EYrDFEREEICEHLE T EVa— /LB EFOE RO RFEZEELZCHRIT TS,

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

(1) ELa—ILOBYKZWDERVHEAAAELTHERIEEFEEETEA AR TORBRELEVIC, ChoDHRE
RETHRE. BH. BEER. HEZEOMHOFERAEIBREOCERDRRAIZGLIENAHYFET DT, O LI
RETTIIERALZNTTSEL,

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)LREITEHLEELTRESIR— IS TEYFET O T, REFIRA—FERIAL TITFERALLZELY,
F :—F'illb\bf'ﬁ'tng_‘ —MEEREY LR TZSLY,
RESIA—IFEBURYM T TREFRRET SE. FARREANEEL. RRTFRELELHHAREMELIHYFES .
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/AFRILIE, BMBIR N R ICEYRRICHENHIENHYFET Al EBVIRLELZE DRI RA
MHSEWMRICFELEICERELTTSL,
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.

(14) AZZEETRUOKRTARERHIE, BOQREMBIERASNSTRFIBE- S )IVEBEFIDLCD/ARILA
FBFIE DT80, BR/ARILDEE - HETOLRATAVONAMHOEBRMEEHEZRL 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) EVa—ILICEHEREZIENECGNLIIC. MBMEERBL-BMEE - RHAEHELLET,

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

(16) AE I, BiK-BIEAHTEHYEE A,

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

(17) SEERE. BBEOTFRENHIRETOKFTOIHERAEZEESINDGEIL., BhiktE (R ) 2FELT:
HEtEBRBELLET,
If the product is to be used in a high-humidity environment, in an environment where condensation may occur,

or underwater, please design the product in consideration of waterproof properties ( moisture-proof ).

(18) AHRITEESREREFEALTOETOT, /ARILOBIRWVEFICEHEITEE#ES (200VELE ) ISIFEED L,
TRONBZEHERE 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.

©Copyright 2023 SDTC All rights reserved




SHARP SPEC No. MODEL No. PAGE

LD-2023X13 LS032B7DD02 7

® {F%¥FE / Operators
EEENEITDOITAKR. BY. FRENMEZEY ( FAO2 . RUIFLY, TLEDMRGY ) DIFE.
ARIZHESINFTETIENLAHYEFTOT. FFES RS ( HFESBLEMNIS ) #FALTTIL,

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

® 25#1-%{% / Equipment and containers
BERORBEOME., a2 HEORM HEE ( fIRIXEEHE. aoAT7 BEH#. FEIT. Ivkb EE
BHRE ) IRHEIHIRLEITIBNIHYEIOT. HEIMEK ( HEIHIEM - 100MQ ) £1T5T
Ty,
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
RIFAKOBEM-BEIORELE-HESERATOILTRELRBANEHLFETS . RMOERY ( B2 FH#.
JLE ) OHE. LICOZARCEBOBEINREE TICHETIBNAHYET O THESI K
( HFEKER - 100MQ ) FIToTTFELY,
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.

® EE / Humidity
EEXGSORE L. HEXREVAROREERNICERLTEYBEHLICKELELYEFLET,
REN ARG ICRHEMAREARDHBERMEMIENZEALTEZRET 4. BEL 405U EIZRD
BRICLTTSL BFIZTIA— 2R IR OCADFANETHITEFE EEZ 500l LIRS, BORE
JO7—ZFERATE
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.

® R / Transportation
E-REIXZTDTE ( EEOREE ) [CLYBRHBORARFO—LZOREMHENFELRY., Ff:-
AMEEF ISR BEL-RERF I LYBEREFTRCIBMALHYEIT O TREMMFCLHES N EKE
ToTTFSELY,
Containers and styroform used in transporation and storage may charge electrostatic ( from friction and
peeling ) or electrostatic charge from human body, etc. may cause containers and styroform to have induced

charge. Proper electrostatic measure should be taken for containers and storage material.
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(BN{ERDEEEIR)

[Precautions for operating LCD module]

(1) ARYyoa7zoDIFERIEHEALLIZEN LCDNAR LD AR I RICEBEEZDERAANELELET,
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) HEEEFHEERNICTHERALTTEL,
COEFAZBA-BE . BAFAERATHOTHEERFRIISNFEA,
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/SRILIFEHREZE DR EN THESELNT TSV, MEDRRELYET,

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

(4) RMERELRBDACHAIVT IO TITHEASNAERTARDRE LAY ET,
Do not use the LCD module under outside of specified driving timing chart. Otherwise LCD module may not have

proper picture quality.

(5) FLEERRIE. 2BFFEILA (BE. BiB) L. TNLULEDBZBE (XU Iy aBiEE AN TRED FHSELVERIC
BLEL TLZELY,
A still image should be displayed less than two days, if it is necessary to display still image longer than two hour,

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

(6) LODES 21— LABESELSRNBE, BRAAEUNBETET . RRICRENUET. TOBBET—40
BESTAHEITOTTSL,
If LCD module takes a static electricity, as the display image which is written into pixel memory might not be

displayed, Data update should be executed frequently.

(1) ERTPOEBINHLIRTOBERE. SHMEBRICKYRBLANILDENCEDLLIENHYFETH, TNIEHETILF B M
TLHYFEEA,
It is neither a breakdown nor a defective indication though very slight change in black level might be periodically
seen in a black part on the black display image according to the source of light ( angle of the luminance and the

source of light).

(8) AFREITRESN TV DR RRER(E, BT FoTLEEN, ChEBATHEALIIES . SR D BHE - IR
PRHEDLIEDBNAHYET  BEEEPANESLEY. ERBRDONTVFFELZED L, N EKERE
BAGROKIITERETLTTEL,

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

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

9) EDa—IABREBEAZOAHDESORNM., IERIZOWTIE, AMEHEOER-EEEEZD—T 2 RIZH-ST
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) SERSET CTORKEFEREINDESE. BENRIDEIZBEYET,
The prevention of dew condition is necessary when LCD is used for long time under high-temperature and

high-humidity
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(REROIEER)

[Precautions for Storage]

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

Store in the dark place.

(2) EREFRELTTRERMENEEL. ERRFRELLTIZEARAMEDORIKLLGY, TORKREIZRESLL
BAGEENHYET, CEALETERMETOREEZSBVLEY . FLEEOBWSFICRELET L RARD
BA—TFZITET, TEAETERBTETOREFEESELOLET,

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

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

Q) REAE

Keeping Method
a. BT EAEICIIHETENTTEL, b. LA TERATIZRE TS,
a. Don't keeping under the direct sunlight. 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.

&R (VDD-GND, VDDA-GND) DAVE—F U RETIFTHERAYT 5%, LCOED 1 —ILDEHAGELIC
NZAAVZERALTTELY,

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

NPIVKRAICITFARDGERYFTONTOET L, ABOKRBIEEIMRICHLTHIELET DT,

EST B ACRNVEMEOLETRERIRELGUVDEIICLTEELY,

Polarizer is applied over LCD panel surface. Liquid crystal inside LCD panel deteriorates with ultraviolet ray.
The panel should not be left in direct sun or under strong ultraviolet ray for prolonged period of time even

with the polarizer.

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

Do not disassemble the module.

LCD/ARILABIEL-B A FDRBEZODHPIZANGNTZEN BREAFE . KIRFAAVHEIE.,
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.

AHBIE, FHHEICERTERETOLAEETIEICNLT ODS ( BEZOV . HE/N\AY,
1-1-1k)oonTiy migkRE ) Z—UERALTOWERA. T, BATEYFEE A
ODS ( specific chlorofuorocarbon, specific halon, 1-1-1 trichloroethane, carbon tetrachloride ) are not used or

contained in material or all production processes of this product.

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

FNFNOBEBEREIHE->TEELTTEL,

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

about it.

(8) Zfth, BEEFEHMIIHT HEEFETEFLTIZS,

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

[Discarding liquid crystal modules]

LCDEDA—ILEWEIT HHEEIEILUTOEITEELTTILY,
Follow the regulations when LCD module is scrapped.
The government you stay may have some regulationsabout it.

LCD/SRJL -
HSRABELTHEELTIESEUY,
ALCDEVA—ILDEEEEYMEIEIHYELEA,
- LCDAARIVIZIK. ER-AEDEEFEENTEYFEEA.

RELEHBIEE( LD50 ) = 2000 mg/kg o
ZEFRME( Aims test ) : &M% ( Negative ) DM EEZRATERLTHYET,

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

* The liquid crystal panel contains no dangerous or harmful substances.
and therefore it will not leak even if the panel should break.

is used.

- LCD/ARIVIZEFNDREBM AT T<HE (9 100mg ) T ARANEN TLRNHETLAEIFTEL,

* This liquid crystal panel contains only an extremely small amount of liquid crystal ( approximately 100mg )

* Its median lethal dose ( LD50 ) is greater than 2,000 mg/kg and a mutagenetic ( Aims test: negative ) material
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1. A% Applicable Memory liquid crystal display
CGUaAvEBENS VD RIERW:MEBE D AT RRTIRAILLTT,
ABRIER14-11TRLTOET,
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. EE Overview
- WEBEE//O0/RIL
- BEYAX 3168 fRRE 336 x 536EHR
- VYT T —REFICK DRI
- BEOSAUEEHERE
- NRIULARIZT—EEEADIE VI AE)—ZNE
- B/IOVOERERWEER-BE -V INMIED I —ILRE
- BIEHEBEEATFT/ARIL
- RIEARIEHCHEH
FPCIZ &5
- Reflective active-matrix with slightly transmissive panel of white and black.
3.16 ” screen has 336 x 536 resolusion.
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 Hard Coat.
- With FPC ( Applicable connector : Ref to recommended connector on Table 8-1-1)
3. B AY{4EHk Mechanical Specification
Table 3-1 M AT Module mechanical specification
Ttem Specification unit
E@EYA4X Screen size 3.16” inch
AURRIVT Active Area 42.672 (Horizontal ) x 68.072 ( Vertical ) mm
RyMER Dot configuration 336 (Horizontal ) x 536 ( Vertical ) Dot
RykEwF Dot pitch 0.127 (Horizontal ) x 0.127 ( Vertical ) mm
[ETENRE Pixel Array Square
FRE—F Display mode Normally White
VAS IR Outline Dimension 47.02 (W) x 76.00 (H) x 0.705 (D) mm
BE Mass 5.5 (max)
FEnE Surface treatment Front Polarizer : HC (Hard Coat)

[ Note ] FHMENMETEOAZEIRI4-125H

Detail dimension and tolerance are shown in Figure.14-1
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4, ANFRMBEUBEEE Input terminal names and functions
Table 4-1 #HF5¥#l Pin description
Terminal| Symbol 10 Configurations Function Remark
Ov9{ES
1 SCLK INPUT NoPull 7 J91 - .
Serial clock signal
Sl > — ==
2 ST INPUT NoPull ZI7LT 9 lmfﬁ
Serial data input signal
FyTELIMES
INPUT NoPull
3 SC8 v o Chip select signal ( Active of Hi)
SMEBCOMRERIEH (S IK)
4 EXTCOMIN| INPUT NoPull External COM inversion signal input Note 4-2
( Square wave)
K< ON/OFFEHE
5 DISP INPUT NoPull Note 4-1
o Display ON/OFF signal ore
RNy ER
6 VDDA | POWER - FrA7RE Note 4-4
Power supply ( Analog )
TORIER
7 VDD POWER - Note 4-4
Power supply ( Digital ) o
COMI#ENEIR D i+
EXTMODE | INPUT NoPull Note 4-2
8 0 v ot Control mode of COM inversion is select terminal ore
9 Vss GND — GND (Digital ) Note 4-3
10 VSSA GND - GND (Analog) Note 4-3

[ Genaral Note] NoPull : FILT7vT  TILEFHUELLTEHEILY,

ANIHEFIEAREKRRE (HIiZ) [ZIEXLTIEWTFEE A
Neither Pulled up nor Pulled down.
The input terminals must not be in an indeterminate state (HiZ).

[ Note 4-1] BRRTDHDON/ O FF ZITWVET, COB AEVADT—2ILEFINET,

“Hi” DBEFEAEYRT—EADRTETL. “Lo” DEATHNT—RERELE-FFLEEEARTELRYET,
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 | S+ #BLYEXTCOMINIESZ A NY HiHE . EXTMODE Z“Hi” [CLTTFELY,

EXTMODE =“Hi” OB, EXTCOMIN AE#MIZHEYET, ( EXTMODEZVDDA~#E#E )
EXTMODE =“Lo” D&, YUFTIAADIZTHBEIZLEYES, ( EXTMODEZVSSEHHSE )
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 ] VSS, VSSA[XORIA— AT T HEHKEITo>TIEESLY,

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) AHEBIK®E Input Signal States
Table 4-1-1 AJIfEBHKRE Input Signal States
Voltage | B8 T—REH RAUINA IR EE & &
Symbol /0
\%) Boot (Update & Hold mode ) Standby note
Lo EXTMODE=Hi
SCLK | Input | 0/30 | L Hi/Lo -
npu . 0 ( Enter clk ) Hi/ Lo EXTMODE=Lo
( Enter clk) Note 4-1-1
Lo EXTMODE=Hi
s1 Input | 0/3.0 | L Hi/Lo -
npu . 0 ( Enter data ) Hi/ Lo EXTMODE=Lo
( Enter data ) Note 4-1-1
Hi Lo EXTMODE=Hi
1
SCS I t 0/3.0 L i =
npu 0 ( Enter data ) Hi/ Lo EXTMODE=Lo
( Enter data ) Note 4-1-1
Hi/Lo Hi/ Lo EXTMODE=Hi
EXTCOMIN | Input | 0/3.0 Lo (Input pulse (CLK) Signal.) | (Input pulse (CLK) Signal.) Note 4-1-2
Lo Lo EXTMODE=Lo
DISP Input 0/3.0 Lo Hi/(Lo) Hi/(Lo) Note 4-1-3
EXTMODE Input 0/5.0 Hi/Lo ( Change is not permitted) Note 4-1-4
XHEEEMH  Common condition
1) EEEFRIEE OtyplEDRRE
Each Voltage values show typical voltage.
2) FEENEF
Booting
BREARRUVERKEAR. 5 ANHI
*When just input Power supplay Between PowerON and Input Signal.
3) T—HREH
Data Update & Hold mode
- RIRT—HADEETMZAZER ( LITRUERITESR )
» Updates data in pixcel memory. ( 1Line and Multiple Lines update )
4) REINAIKEE
Standby
- TAREL TR
* Maintains memory internal data and maintain current display
5) T—AREEELLZEWESIE. S UTILES (SCS/SI/SCLK) [FLo” &35,
Keep “Lo” Serial Signal (SCS/ SI/SCLK ) without communicating.
s TAREEFELELEEIC, SCSIiF%EF "Hi“ HKEEIZLELTTELY,
* Not to make a SCS terminal “Hi” when it does not communicate.
6) VDD=VDDA., VSS=VSSA=GND=0V
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[ Note 4-1-11 :
VCOM#AIHZES YT IILEEICTITO 5., BMNEESDREENVETY,

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

[ Note 4-1-2] :
FRLTWSHEARIL. AN ( Clock pulse ) HAHETY,
Input ( Clock pulse ) is always needed during displaying.

[ Note 4-1-3] :
RREX “H” BEET S,
When displaying it, it's drived “Hi” fixing.

[ Note 4-1-4] :
Hi A LolZE%E,
EB&AIIZ VDD /GND (VSS) OELLMITEBKLTOERALTHELET, BRIRAZRDER (T EIET D,
Fixed to Hi or Lo. Recommend to connect VDD or GND ( VSS)
Not change after starting power supply and during ON.
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VSSAZVSS=GND/?l VSSA

< EXTMODE=“Lo”>

COM Signal Serial Flag Input

Logic Signal

EXTCOMIN

EXTMODE -~

VDD I
VDDA

DISPLAY

VSS

VSSA=VSS=GND ?7—1 VSSA

< EXTMODE=“Hi" >

External COM Signal Input
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4-2) #IEREE Recommended Circuit
4 N
Mi1=1 M1=0 Ml1=1 M1=0
fnle W R
Logic Signal ‘\
Lo
EXTCOMIN @
Lo DISPLAY
EXTMODE ®
VDD
VDDA
VSS

©Copyright 2023 SDTC All rights reserved
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5. #XRAKEH Absolute Maximum Rating

Table 5-1 #ExEKEH Absolute Maximum Rating

(GND =0V)
Item Symbol Terminal MIN. MAX. Unit | Remark
V_VDDA VDDA -0.3 +5.8 A\ Note 5-1
EIEEE
= V_VDD VDD -0.3 +5.8 V | Note51
Power supply voltage
V_VSS VSS, VSSA 0 0 A\
— High Level V_IH SCLK, SI, SCS — VDD \Y%
=2 g ’ )
. ﬁ”.‘ﬁﬁ’i DISP , EXTCOMIN
nput signal voltage | 1,w Level V_IL EXTMODE -0.3 — \Y
mE Note 5-2
RFRE Tstg - -30 + 80 C o
Strage Temperature Note 5-3
EMERE (SRIILKREERE)
. o Note 5-3
Operation Temperature Topr 3 -20 + 170 C
Note 5-4
(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 )
VSS=VSSA=GND

[ Note 5-1] VDD=VDDA

[ Note 5-2] ELa—ILDWALELEAITEAL TLAEREBALGVELSITLTTEL,
Do not exceed this temperature in any parts of module.

[ Note 5-3] IRE(E 95% GRE4 OF) ETELTTF S, FHHERICITEBLTTIL,
RANREEKEE 39°CLUTICL, BEIELRLTTSIL,
HELBES. BRI —INRELREHREBRELGEVWSEENHYET,
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 5-4 | BMERELEBMEDAZRITIRETHY, AR GERE - ZOMORTHLICEALTIE
Ta=+25°CICTHIEZITVET .
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
(GND =0V),Ta=+25C

Ttem Symbol Terminal Min. Typ. Max. Unit | Remark
VVDDA VDDA +4.8 +5.0 +5.5 V | Note 6-1-1
SEN=ESE]
BIREE
VVDD VDD +4.8 +5.0 +5.5 V | Note 6-1-1
Power supply Voltage
VVSS VSS, VSSA 0 0 0 \Y
SCLK, SI, SCS
+2.7 +3.0 VDD V | Note 6-1-2
High Level VIH DISP , EXTCOMIN
ANESERE
. EXTMODE VDD VDD VDD \Y
Input signal
voltage SCLK , SI, SCS
Low Level VIL DISP , EXTCOMIN VSS VSS |VSS+0.15| V
EXTMODE

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

[ Note 6-1-1] VDD=VDDA

[ Note 6-1-2] VDDUUTDEETEMELE T A, SVIHETODEMEEHRELET,

It can be operated below VDD voltage,however,operation around 3V is revommended.

©Copyright 2023 SDTC All rights reserved
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6-2) BiIES—% > X Power supply sequence
EXTMODE /
(Hi or Lo) L/ » SS
f :>same time
| [ L {
VDD,VDDA (§ §
‘ T2
2 sclk cl =T ) b3
sclk cycles = T1
sCs I SS— L L
_ TB2 |
ScLK I 11
SI {0x20 Y 0x00 )| f ) (A ) 5
e / j
|'/ | 30ms =TA ‘ \‘I M <
DIsP ; T — 5 )
! | TB1 TB1 !
| 30ps=T3 k—>Kk—> 30us=T4
EXTCOMIN 1 | | |
(EXTMODE=Hi) \ 3 ] | SS | L
EXTCOMIN T TR N T Vo
(EXTMODFE=Lo) 3 / SRR
Operati ON (N 1 Operation ) /
pgtfténg OFF Power-on Sequence 5 o%n%ﬁ éera 1on \S
s N
DISP DISP
EXTCOMIN [ I EXTCOMIN M M
i 301 s min §30ps(T4) min
SC8 1 SC8 — 1 | ]
TB1: EXTCOMINADISP=LoTA HEhBE4, TB1: DISPEEXTCOMINAEIRSIZIIE EMNEIHE, (HR)
L The case that EXTCOMIN is input DISP=Lo. ) The case that DISP and EXTCOMIN start at the same time

[ Note ]

Figure 6-2-1 Power supply sequence

XEMIE, 83T Fr—h ACHATL T HI SR

Refer to timing chart and AC timing characteristics for detail

1)

%2)

EIRON/OFFFFM;TEEIE Precaustions at the time of power on and power off.

EIRONBsIEL. VDD & VDDA A EEE., £zl VDD #EIZIE EIFTTEL,
When power on , VDD and VDDA are same time or VDD should be faster than the VDDA.

BIROFFEfI&. VDD & VDDA A EBF. F£7zI& VDDA #5EICILETFIFTTELY,
When power off, VDD and VDDA are same time or VDDA should be faster than the VDD.

©Copyright 2023 SDTC All rights reserved
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same time same time t=20
; (( ‘ : (= &
1 ) 1 i )) ii
VDD /| N\ VDD - tzo0 L
L ( = -
/ TN N i
VDDA | | VDDA |

VDD=2VDDA is always required.

Figure 6-2-2 Power supply sequence

__________________________________________________________________________________________________

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

TA | A= %54 XK T#IZDISP%E Hi ITLTLZALY,
Please set DISP to Hight Level after the completion of initialization.

TB1 : TAETSIE#ETHE (BL. DISP= “Lo” MRIIZEXTCOMIN # AN THTCOMMD B RERIFEEE R AG)
F7z. DISPLEXTCOMINZREBFIZILE E(F-BE . SCSMDIUE LIFET 30usbl LDBFHZEZEIFTTTILY,
( 60usTHLTHAE )
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 : ERATYNEDET BBROBZEE |
SCS=EFRRNAEVEIITIZTDHEICELI-BEZTSE ( £9UF7I735JFEA or BEREAKICAZAHA ) |
SI=M2 ( £9U775%7 )=“Hi” Xl& BELH i
SCLK : @&iE |

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, SIfFI&T—REEETHEVERE. 19 "Lo” [TERELTIZELY,
‘DISPinFIEEIRONIKER (X "HI” ZRFLTZELY,
-EXTCOMIN % F (%

EXTMODE= Lo FREMNHZEIHT "Lo” FHEICL TS,
EXTMODE=Hi HEDHZEIE. —EDEAHDETEA LTS,

5
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-EXTMODE##FI&. Hi/ LoEBoMIZEFEL TS,

i *Make SCLK,SI and SCS terminals "Lo” while it does not communicate.

i *Keep “Hi” DISP terminal ,when power supply on (VDD).

i *EXTCOMIN terminal

| This is valid the case of EXTMODE= "Lo” as EXTCOMIN= "Lo”.

i This is valid the case of EXTMODE= "Hi” a periodic signal input is necessary.
i *Not change (Hito Lo or Lo to Hi ) after starting power supply and during ON

1) VDD,VDDAGIZ (TR (ICIZ&KB )
VDD and VDDA rise time ( depends on IC ).

(2) BRAEYNEDHIELES,
T2: 1 EIEM2 ( £9VF7 755 )&FE->THHLET 0. BEEERBEEAAELTTILY,
Pixel memory initialization
T2: 1 time or more Initialize with M2 ( all clear flag ) or write all screen white.

(3) TCOMAZYF#HLAEPREFR T3 : 30usblt
DISPEBZE>THHALL TLVHSCOMBEZR DTy F R D W E L = fZkr T H1=H D EAE
Release time for initialization of TCOM latch
T3: 30us or more

Signals.

(4 TCOMMBIE#HEALEERE T4: 30usilk
EXTCOMIN® A AIZE L TTCOM DB E ¥ HA1L 3 5 #if
TCOM polarity initialization time. T4 : 30us or more
Time required initializing TCOM polarity accordingly to EXTCOMIN input.

e e e m e ———— ——

Time required to release COM related latch circuit initialization which is initializing using DISP

________________________________________________________________________________________________

_________________________________________________________________________________________________

BEERE) D HAR

|
i Duration of normal driving
1
1
[}

_________________________________________________________________________________________________
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EXTMODE === ======= === === === = oo oo e \
Horlo _ _ _ _ _ o ________ N &
VDD ' §
VDDA ({ *
T7 21 sclk cycles §
IO A
_____ A ___ ; i i TS
———————————————————————— | oY &>
C S ] R | L. IR N A
" o--B2____ > | |
SCLK A 0 1 RO 111111 1 O S
SL . S S S S G AT OR00 L.
/«]
y 30pns =T6 r——>
———————————————————————————————————————————————— N ittt b |
DISP /) [T R
EXTCOMIN il i il Tl i 3
(EXTMODE=Hi) ———————- e M | L [ S —_——
EXTCOMIN ‘/ i
( EXTMODE=Lo) _________________________________________________‘\\]________________________‘____G_NP
:’.’-------------------(--------------3 ““““““““““““““““““““““““ |
Operating ‘1 ON (Normal Operation ' i |
sate ) BBt [ Toweroll Seavene | o
Figure 6-2-2 Power supply sequence
TS : Off control
LTOHEMESZE “Lo” ITLI=#&. TODRMZFBRICEREOFFLTZEL,
Please turn off a power supply after making all the control signals into “Low Level”,
and passing the time of T6.
[ Off Sequence ]
GEFRAEINEDHELET, T5 : (2)ER%%
Pixel memory initialization T5 : Same (2)

VA,VB,VCOM initialization time T6 : 30us or more

(7) VDD,VDDAGIL FIFBf (ICIZ&5)

(
| (6) VA,VB,VCOM® % £ B T6 : 30usklt
i VDD and VDDA falling time ( Depends on IC )
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SHARP

SPEC No.

LD-2023X13

MODEL No.

LS032B7DD02

PAGE
24

6-3) AC451% Input Signal timing Parameters

Table 6-3-1 ACY#5tE Input Signal timing Parameters
VDDA=+5.0V, VDD= +5.0V, GND=0V, Ta=25C
Signal Ttem Symbol Min Typ Max | Unit Remark
SCS Rise time trSCS - - 50 ns
Fall Time tfSCS - - 50 ns
Full screen update
SCS frequency fSCS - - 10 Hz Note 6-3-1
Note 6-3-2
188 _ _ us Data update mode

High duration twhSCS Note 6731

19 > q s Hold mode

Note 6-3-1
Low duration twlSCS 1 - - us
Set up time tsSCS 3 - - us
Hold time thSCS 1 - ~ us
SI Rise time trSI 3 - 50 ns
Fall time tfSI - - 50 ns
Set up time tsSI 120 = - ns
Hold time thSIT 190 N - ns

SCLK Clock frequency fSCLK - 1.0 2.0 MHz

Rise time trSCLK N - 50 ns
Fall time tfSCLK . - 50 ns
High duration twhSCLK 200 450 - ns
Low duration twlSCLK 200 450 - ns
EXTCOMIN Frequency fEXTCOMIN 1 1 10 Hz
Rise time trEXTCOMIN - - 50 ns
Fall time tfEXTCOMIN - - 50 ns
High duration twhEXTCOMIN 1 - - us
DISP Rise time trDISP - - 50 ns
Fall time tfDISP - - 50 ns

[ Note 6-3-1] RIRT—REEEAATERIE. SCSE “Lo” MIRREIZLTL &L,

Please keep SCS in the state of “Lo” when you maintain current display after writing

of the display data.

[ Note 6-3-2] £EEBEHEDAICHERINET,
EEDITOHDEHFEICBEVWTIXBELINEFEADT, TOMAAIU T HIRICEDEHRHENET,

This spec applies only to full screen updates.

In updating only specific lines, this spec does not apply Therefore, please design based

on other timing specifications.
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%SCS, SI, SCLK, DISP , EXTCOMIN: 3.0 V input voltage

0% | ; 90%

DISP % / N\ o SI

S e s
trDISP tDISP
~ fEXTCOMIN X
thwEXTCOMIN 5

‘ | 90%

EXTCOMIN  10%

(10%
— —

trEXTCOMIN thXTCOMIN
} tiwSCLK ; thwSCLK 3
0% | i i
0% | i

SCLK 0% 4 oA
> e .
trSCLK tfSCLK
- f SCS >
. tiwSCS ve thwSCS
90%
50%
SCS \
- 0 3
o ; 90% —)
SCS | |
| tsSCS thSCS%
i‘_H = { H
: 0%  90% i
G ¢ G G G
! 7
tsSl thSlI

i 0% T\ / \
SCLK 10%

Figure 6-3-1  ACAAZUJ 41K AC timing characteristics diagram
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6-4) ;HE®|H Power consumption

Table 6-4-1 H&®ES Current Consumption
Input signal voltage (high ) =+3.0 V, VDD=+5.0 V, VDDA=+5.0 V, Ta=25C
Condition Power consumption Min Typ Max Unit Remark
Operating | iRi—)LFE—F (T—2EHEL)
B S Mod. HOLD (no display data update )
e o no ispray data npaare - 30 330 | 4 W | Note6-41
Condition 1 Display
Black display
pattern
. T—RAEHE—F ( 1HZEH)
Operating . .
. Data update modewith display update
BITE &2 Mode
o ( 1fram/sec) - 250 750 | 4 W | Note 6-4-2
Condition 2
Displa
pray Vertical stripe display
pattern

HFEEHE Common condition
VDD=5.0V. VDDA=5.0V. f{CLK=1.0MHz, EXTMODE=VDD. EXTCOMIN=1.0Hz

Update data on all screens.

Formula for computation

(Ivdd + Ivdda) [pA ] x 5.0 [V ]

( Common Note )
CDEXEEREDETHY . COMEMER DPeakBEF TIEHYEBEADN T, BERICRBER-ETTIL,
VDD+VDDARIZOVTUH DEEHEHRERLET,
(VDD,VDDARIR#EDIZE . TNENICOL T oY DEHEHERLET )

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.)

This is value in steady condition, not the falue of peak power at the time of COM operation.
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[ Note 6-4-1] Condition 1 : TIRDEFLHBIE KM

Condition 1 : Current measurement period of power supply.

tI_condition 1 : BIEMMIZEXTCOMINEEIT, 2FE#ALLEET S,
Measurement time shall be EXTCOMIN cycles, at least 2 cycles..

prcouny TS 1 LIS
EXTMODE ~({; )

(Hi)

bata A& ‘ T1 , ;( tl_condition 1 ); £ QS_

T1 : All Black Display data.

Figure 6-4-1 Current measurement 1

[ Note 6-4-2 ] Condition 2 : EBIROEIRAIELM
Condition 2 : Current measurement period of power supply.

tI_condition 2 : GAIERERIX1secTY,
Measurement time is 1 sec.

4 )
ey e I e B [ B (U B
EXTMODE (75 5
(Hi)

1 Hz (1frame/ sec)

SR IR SO KT S
>

v/

tI_condition 2

T1 : All Vertical stripe Display data.

Figure 6-4-2 Current measurement 2
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6-5) ANEBEEDEXREHE Input signal characteristics

6-5-1) COM HI#EIZIE, )T ILT—2 (M1bit) IZTITHAHEE EXTCOMIN EFICTITSHEMRHYET,
COM control can be done by serial data or by EXTCOMIN signal.

[ Genaral Note 6-5-1 ]
IL—LRARHBIERFRLICEEDLZVEBETEERTIL,
Please use a frame frequency in the range where there are no problems with the display quality.

[ Genaral Note 6-5-2 ]
LC &5 (COM &E: ) : RBII—EFHTOEBMERENNETT,
LC inversion ( COM inversion ) :

LC material is needed alternative polarity driving as changing timing which should be constant period.
- BEEZMHK L LT (EXTCOMIN=1.0Hz DI5&)
The conditions as an example ( For EXTCOMIN=1.0Hz ) :
EXTMODE=Hi, SCS=Lo , EXTCOMIN=1.0Hz
fEXTCOMINAY 1.0HzDi#H& . COMREE# (fCOM) (F0.5Hz,

fEXTCOMIN frequency 1.0Hz is COM frequency ( fCOM ) 0.5Hz.

as shown Figure 6-5-1 (fCOM=0.5Hz)

fEXTCOMIN : 1.0Hz

€ »

EXTCOMIN

COM inversion
frequency

A 4

fCOM : 0.5Hz

Figure 6-5-1 COM inversion frequency
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COM##HZEL T ILT—4 (M1 bit) [ZTTT58F5E (COM driving by the serial comman )
( When EXTMODE=Lo )

6-5-2)

ACOMFHDIZE . T—2EFTHRRVOEHAHICEFL. COMA(fCOM) —FITHEHLIIT. M1 bit &

BHIOILENHYFET,

For this COM control, the M1 bit must be updated so that the COM cycle (fCOM ) is constant regardless of

the number of data update lines and update cycle.

HMICDOULVTIE, 6-6-5 BESEBIZELY,
For more information, see section 6-6-5).

Table6-5-1 E A4 Recommend Operating Conditions and DC Characteristics
VDDA= +5.0V, VDD= +5.0V GND=0V, Ta=25C
Item Symbol Min Typ Max Unit Remark
Fi 6-5-1, Fi 6-6-3
COM Inversion v 1 — 10 Hz e p oo

Figure 6-6-5

Figure 6-5-1, Figure 6-6-3
Figure 6-6-5

COM frequency fCOM 0.5 - 5 Hz

COM##HZEXTCOMINEEIZTITS554E (COM driving by the serial command )
( When EXTMODE=Hi )

6-5-3)

HMICDOLNTIE, 6-6-5 TEESELEEL,
For more information, see section 6-6-5).

Table6-5-2 EA&X45% Recommend Operating Conditions and DC Characteristics
VDDA= +5.0V., VDD= +5.0V GND=0V, Ta=25C
Item Symbol Min Typ Max Unit Remark
COM frequency fCOM 0.5 — 5 Hz Figure 6-6-6 , Figure 6-6-7
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6-6) ANEBDAAIV4 Fr—bF Input Signal Timing Chart

6-6-1 T—2EHE—FUEED14T) Data update mode (1 line)

FEEOV1TOT—2%&E#H LFEYT, (M0=“Hi”. M2= “Lo”)
Updates data of only one specified line. (M0= “Hi’, M2= “Lo”)

SCS

|
|
1
|
i
I
|
i

SI Mo | M1 | M2 [omy |omy [Dmy | AGo| AG1) AG2 | AG3 | AG4| AGS | AGE| AGT7 | AGB| AGO] D1 | D2 0333 | pass | psss DMY (don’t care)
! i A 1
! h I h
| | i i
' i I I
! | | |
|
|
I
i

T—AEHE—F ( ARUYAT—E2EH ): MO =“Hi"

R—ILFE—F ( ABURT—2REF ) : 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” @OF, VCOM =“Hi” #HiHh M1=“Lo” DBF. VCOM =“Lo” ZH 5
EXTMODE =“Hi” @&, “Hi” or “Lo” £BTHA
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) £VUTE—FZESBL TS,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA :
HI—F—4 : “Hi’or “Lo” ELLTHA (“Lo"%H#%E )
Dummy data : It can be “Hi” or “Lo” (“Lo” is recommended )

D0-D335 :
E2FALE BT —4S ( H-Line 7—% )
Writing Image data ( Horizontal Line data )

Hi : A%~ (White)
Lo : 2% (Black)

SCLK
- e e e
| Mode selection period} Gateline address period ‘ Data writing period | Data transfer period
( 3ck+3ckDMY ) (10clk) (336clk ) ( 16ck)
\
Figure 6-6-1 Data update mode by 1line
MO : Mode flag.
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¢ Data write period
Data is being stored in 15t latch block of binary driver on panel.

¥ Data transfer period

COEBTET =2 Z/IARILANLFT Y RSM4/VD1st 5 v FITEERAATVET,

185y FICEZFRAALET 2 #EHRRNA T BRICEREERAA LTOET,

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

KT—FSAUTRLARER., 6-DANESEEERRTESRIZE,

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

KEFLTT—HEANLET,

Input data continuously

¥M1: JL—LRETSYIEEXTMODE="Lo” QFICHEMIZEYET,

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

XSCS HVLo” [2HE-1=BEETMO , M2[EHVTENFET,
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-2 T—AEHE—RUEENDHEXIT) Data Update Mode (Multiple Lines)

EEOEBITOT—2EEHLES, (MO=“Hi". M2= “Lo”)
Updates arbitrary multiple lines data. (MO0O= “Hi”, M2= “Lo”)

SCS

Mode selection period

»

] Gateline address period Data writing period Data transfer period
( 3ck+3ckDMY ) (10clk) ‘ (336¢lk) | (6clk [DMY] + 10clk [Address] = 16¢lk )
/
Gate 1stLine Gate (n-1)th Line \S

D333 | D334 | D335 DMY (don’t care)
(
I
I
|
|

| Data writing period Datatransfer period ‘ Data writing period Data transfer period
(336¢lk) (6clk [DMY] + 10ck [Address] = 16clk ) (336clk) ( 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—REHE—F AEVRT—S2EH): MO = “Hi”

R—ILFE—F AEYRAT—4RE) : 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” @O, VCOM =“Hi” #HiA  M1=“Lo” DB, VCOM =“Lo” A
EXTMODE ="Hi” OFIE, "Hi” or "Lo” EBLTHA]
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:
FI—FT—4 : “Hi"or “Lo” EBLTHA (“Lo” #HEsE)
Dummy data : It can be “Hi” or “Lo” (“Lo” is recommended )

DO0-D335:
EEFALEHRT—2 ( HLine 7—4 )
Writing Image data ( Horizontal Line data )
Hi : 8%~ (White)
Lo : 2%’ (Black)

>¢ Data write period
COEMTIET—2ZNRRILHNNLFT ) FSA4/0D1stT Y FIZEZFRAATUVET,

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

¢ Data transfer period
BIZIE GL254 YEOT—2GEHMTGL2S 4 VEDT KLRAES vy F T 5 & #IC
GLI1Z4A4A VEDT—2&1st7 vy FHALERN AT BERICEEERAH) LTLET,
For example, during GL.2nd line data transfer period, GL 21d line address is latched and
GL1st line data is transferred from 1st latch to pixel internal memory circuit at the same time.

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

K TRTEHELTANTTSEL,

Input data continuously.

¥M1: IL—LRETSYIFEXTMODE= “Lo” DEICHERITHYET,
M1 : Frame inversion flag is enabled when EXTMODE= “Lo”.

%SCS A “Lo” IZHo1=BET MO, M2 (V)T EINFET,
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-3 75— JLFE—F Hold Mode
NET—2Z2 3 REORTEHF)ILET, (M0=Lo". M2=“Lo”)

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

‘ £V ;
- >

SCS /

\

DMY (don’ t care)

N

3 |
SI DMY (don’ t care) {

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" OB, VCOM=“Hi"” #Hi/51 M1=“Lo” D&, VCOM="Lo” & 51
EXTMODE=“Hi" MQ&f(L. “Hi” or “Lo” EBHTHA
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-)EV)TE—RESRBLTIZELY,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA:
FE—T—4A : “Hi” or “Lo” EBHLTHA (“Lo"FHE%E )
Dummy data : It can be “Hi” or “Lo” (“Lo” is recommended )

M1 IL—LREETSY EEXTMODE=“Lo” OBICHEIHYET,
M1 : Frame inversion flag is enabled when EXTMODE="Lo”.

¥SCS M“Lo” T2z mTMO, M2 (FVVT7ENET,
When SCS becomes “Lo”, MO and M2 are cleared.

SCLK
- > ! 16¢clk >
Mode se?lection Data transfer period
period (13clk)
(3clk)
Figure 6-6-3 HOLD mode
MO : Mode flag.
T—AEHEF ( ARYAT—EEFH ) : MO ="“H"
KRRE—F ( ARYRT—HRE) : MO =“Lo”
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6-6-4 £ )F7TE—F All Clear Mode

NET—4Z0U7LEERAALES, (MO=“Lo”. M2= “Hi”)
Clears memory internal data and writes white. (MO0= “Lo”, M2= “Hi")

( N\
SCS | \
SI ‘ M2 DMY (don’t care) )\
- >« >
Mode Selectic;n Data transfer period
period (13clk)
(3ck)
A J

Figure 6-6-4 All Clear mode

MO : Mode flag.
MO="Lo"IZ8RELTT &L,
Set it “Lo”.

M1 : Frame inversion flag.

Mi1=“Hi” OB, VCOM = “Hi” #H1  Mil=“Lo” OF. VCOM =“Lo” #H 7
EXTMODE = “Hi” O, “Hi” or “Lo” ¥B5THHE

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” IZERELTTELY,
Set it “Hi”

DUMMY DATA :
FEI—T—4 : “Hi” or “Lo” EHLTHA (“Lo” FHEE )
Dummy data : It can be “Hi” or “Lo” (“Lo” is recommended )

¥M1: IL—LRETSYIFEXTMODE= “Lo” MBIZERITHEYET,
M1 : Frame inversion flag is enabled when EXTMODE= “Lo”.

¥%SCS M“Lo” IZH21=FFmTMO0, M2 IV T7EhET,
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-5 COM& &5 COM Inversion

COMEEEL)T7ILAN (EXTMODE= “Lo”) &4VERMER AN (EXTMODE= “Hi”) MD2iE5EHYET,
There are two types of inputs,COM signal serial input ( EXTMODE= “Lo”) and external COM signal input
( EXTMODE= “Hi").

EXTMODE= “Lo”
( . £V .
e >
(]() L (]() (I(I
508 || || L
1 <M0xM1xM2x SE)\ 4M0NM1NM2N ([)\ Mo | M1 | M2 D
i 1 T 1
s K eI eI
COM flag X« < A
(Internal bits
of the state) lo/1] | [1/0] | [0/1] | [1/0]
F s F
v /L v >.<4ll v /L
COM
(Internal Signal) K3 x \ K3 X SS H3 x \\ K3
| . ! . !
< X2 i X2 -
- >
fCOM

X1

X2

X3

X4

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

M1:COM polarity inversion flag:

M1=“Hi” @B, VCOM = “Hi” 7
M1=“Lo” M, VCOM ="Lo” #H A
If M1 is “Hi” then VCOM= “Hi” is output.
If M1 is “Lo” then VCOM= “Lo” is output.

COM RExlE M1 57 T3t iG LB TV B DY ET,
COM inversion has been changed by M1 flag statement.

TIZABEDHMET AT RIBEDHARE T ATRELRYRFELTTEL,

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

IfM1is0(Lo),COMis 0(Lo)
IfM1is1(Hi),COMis1 (Hi)

ZDHAAZVY T COM flag-bitlIZLizh>TRIET S
It is reflected according to the COM flag bit at this timing.

Table 6-6-1 COM state 1

COM state ( COM flag bit )
1 1

0 0
ELRTORECHANHST . M1 O bit (TR>TEILT S,
It changes according to the M1 bit regardless of the state before the change.

M1 (bit)
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EXTMODE=“Hi” (COM inversion timing has two conditions )
@ EXTCOMIN input during high period of the SCS signal

e N
%3
scs | L L]
| A
L}
SI . '
SCLK /( Serial data )\ : '>.<3 ' '( Serial data
! '
. | '
Binary '
e U7 R N 77 Iy e M W 772577 I K [ /K
(Internal) i :
L}
. , | '
; %2 5 ! :
H 0 H | N
L}
EXTCOMIN ] ] ] ]
T ]
' '
Reverse the Reverse the Reverse the : Reverse the E Reverse the
COM flag COM flag COM flag | COM flag : COM flag
| ]
COM flag \ 4 v v I v H v
(Internal bits [ / ] [ ; ] I [ /:1 ] [ 1/ ]
of the state) 1/0 0/1 | 0 H 0
N s Y Y v oxs ! x5
¢ 3 4
3 X I AoLI AN y
(n eggl\s/[ign al X Reverse the state X Reverse the state everse the stat Reverse tihie state Reverse the state )
| fCOM - v
Irregular cycles (prohibition)
E nop ( non-operating state) |:| op ( Operating state [Active] )
\ J

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

[ Note 6-6-1] EXTCOMIN®D it EAYITvOTREELET,
Inversion at EXTCOMIN riseing edge.

1 COMRERZ#ITLET,
Make “COM” reversal depending.

%2: EXTCOMINDREHAE—EIZLTLZELY,
Ff-. EXTCOMIN [Z&HETT—2EEFE T, SCS=“Lo” #iMZHIFT. COMRERHAN—EIC
THELIITLTTEULY,
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”)

©Copyright 2023 SDTC All rights reserved




SHARP

SPEC No.
LD-2023X13

MODEL  No. PAGE
LS032B7DD02

38

X3 1 ZOREEOXAIUTIFHEREN SN TOET,

T2 ERELRWEAIL, SCSEHL (1) IZLARNTL S0,
The signal timing which isn't good.

Do not set SCS to Hi (1) if data is not to be transmitted

X4 1 RIOfIETIE, CONREIFITHhhERA, RERXREFESAET)

COM inversion does not occur. (State is preserved)

%5 :  EXTCOMIN®DIS EAYIYP T, COM Flag-bit, COMREZZITLET .
COM Flag-bit and COM inversion on the rising edge of EXTCOMIN.

Table 6-6-2 COM state 2

( EXTMODE=Hi

and SCS=Hi)

COM state ( COM flag state) [ note 6-6-1]

HRATOIRAE KHRTE DR EE
EXTCOMIN State before inversion Status after inversion
—_— 1 0
SCS=Hi1 Hi I
0 1
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®@ EXTCOMIN input during low period of the SCS signal

-
[T n n
|
X2 >
EXTCOMIN B — =
— \ A \4 v
of the state) [0/1] X [1/0] X [0/1] X [1/0]
v ox1 v X1 vy X
(Imeggl\s/{gnap X Reverse the state [ 1/ 0] X Reverse the state [0/ 1] X Reverse the state
I I
I I
< fcOM —
.

Table 6-6-3 COM state 3

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

( EXTMODE=Hi

[ Note 6-6-2] EXTCOMIN®DiIH EAYITvOTREELET,
Inversion at EXTCOMIN riseing edge.

X2 EXTCOMIN® E#iF—FICL TS,
The period of EXTCOMIN should be constant.

¥ 1 ¢ EXTCOMINIE EAYIVO DALY TCOMREFITLET,
COM inversion polarity has been set by rising edge of EXTCOMIN.

%3 ' EXTCOMIN®DIS EAYI YD T, COM Flag-bit, COMREEZITLET
COM Flag-bit and COM inversion on the rising edge of EXTCOMIN.

and SCS=Lo)

COM state ( COM flag state ) [note 6-6-2]

ERRT DR RE K HRtE DI RE
EXTCOMIN State before inversion Status after inversion
——— 1 0
SCS=Lo Hi I
0 1
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SLEERTR. ¥—F7FLUREE Input Signal and Display, Gate address ( Line ) Setting

6-8) AN

GL: Gate address line

AGO|AG1|AG2|AG3|AG4|AG5|AG6|AG7|AG8|AGH

E Gate line address setting

a.

Table 6-8-1 7—rZA4VFKFLR

GL

GL

161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
18T
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
20T
202
203
204
205
206
207
208
209
210
211

212
213

214
215
216

217

218
219

220
221

222
223

224
225
226
227
228
229
230
231

232
233

234
235
236
237
238
239
240

AGO|AG1|AG2|AG3|AG4|AG5|AG6|AG7|AG8|AGH

GL

81

82
83

84
85

86
87

88
89

90
91

92
93

94
95

96
97

98
99

100
101

102
103

104
105
106
107
108
109

110

111

112

113

114
115
116
117

118

119

120

LAl

122
123

124
125
126
127
128
129

130

131

132
133

134
135
136
137
138
139

140
LE

142
143

144
145
146
147
148
149

150

151

152
153

154
155
156
157
158
159

160

AGO|AG1|AG2|AG3|AG4|AGS5|AG6|AGT7|AG8|AGY

10

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

47

42

43

a7
75

46

47

48

79

50
51

52
53
54
55
56
57

58
59
60
61

62
63
64
65
66
67

68
69
70
71

72
73
74
75
76
77

78
79
80
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MODEL No.

LS032B7DD02

SPEC No.

LD-2023X13

P

S

Table6-8-2 Gate line address setting 2

AGO[AG1|AG2|AG3|AG4|AG5|(AG6|AGT7|AG8[AGY

GL

401
402
403

404
405
406
407
408
409

410
411

412

413

414
415

416

417

418
419

420
4721

422
423

424
425
426
427
428
429

430
431

432
433

434
435
436
437
438
439

740
221

442
443

444
445
446
447
448
449

450
451

452
453

454
455
456
457
458
459

460
461

462
463

464
465
466
467
468
469

470
471

472
473

474
475
476
477
478
479

480

AGO|AGT1|AG2|AG3|AG4|AG5|AG6|AGT|AG8|AGY

GL

321
322
323
324
325
326
327
328
329
330
331
332
333

334
335
336
337
338
339

340
341
342
343

344
345
346
347
348
349

350
351
352
353

354
355
356
357
358
359

360
361
362
363

364
365
366
367
368
369

370
371
372
373

374
375
376
377
378
379

380
381
382
383

384
385
386
387
388
389

390
391
392
393

394
395
396
397
398
399

400

AGO|[AG1|AG2|AG3|AG4|AG5[(AG6|AGT7|AG8|AGY

GL

241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
2717
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
30T
302
303
304
305
306
307
308
309
310

311

312
313
314
315
316
317

318
319
320
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P

S

FE-3 Gate line address setting-3

a.

Table 6-7-3 #—rSA42 7KL R

AGOFAGT{AG2;AG3:AGA4IAGHIAG6iAGTIAGBEAGY

a Nl iEIvwlo~lilo = NI |k o
111111111 S SN S SN ST SN ISV (SN ISV SN IS B S B 3o T S 3 Se T S 3 1373

G oo |w v |v v v v v (o o v v v v v v v | (© |© |© | |v | |

>

s lelrllrr,lrrlrPrIclrlPPrP,IPRP,PIPIPIPIPRPRIPIPIPIPIRIPIPIP

©

s -F-+~+<+<+<+<+<+<+<--+<+<+<<+~<+~F+~+FFFFFMFF-MFF-

<

AGO{AGTiAG2{AG3iAG4IAG5{AG6{AGT

GL

481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
50T
502
503
504
505
506
507
508
509
510

>

< T—AME@EZRTAE Data position in display [ H,V ]

P*: Pixels position

L*:Gate address line

FPC

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

Table 7-1 FFr0%ME (REHHHM) Optical specification ( Reflective Mode )
VDD=VDDA= +5.0V , Ta=25C

Ttem Symbol Min. Typ. Max. unit Remark
Viewing angle Horizontal
622 40 60 -
Range °(degree) Note 7-1
611 40 60 -
CR=9 Vertical
= 612 40 60 N
aAVRSARE Note 7-2
, CR 20 35 3 e
Contrast ratio Note 7-3
}i%‘]'_ﬁ’n . R 10 14 - % Note 7-3
Reflectivity ratio
& RE Rise Tr - 10 - ms
Note 7-3
Response Note 7-4
Time Fall td - 20 - ms o
NRLERE X - 0.31 -
Panel White Note 7-3
Chromaticity y - 0.33 -
Table 7-2 FFHIEME (EiBYEME)  Optical specification ( Transmissive Mode )
VDD=VDDA= +5.0V , Ta=25C
Item Symbol Min. Typ. Max. unit Remark
) L . . T - 0.20 — % Note 7-5
Transmissivity ratio )
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[ Note 7-1] fHEFADESE 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]1 AvrSARLEDES
Defintion of Contrast Ratio

OAUMSAMEUTDLIICEERT S,

*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 ] SLZ2HFED BIEH R

Optical characteristics measurement equipment.

‘OVMSAME, RETE, NARIIVREREDRE (FRT-2GEEEDREIERT-30REREZEZANT,

EEHOIVEINERFEREICTRELES .

*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

BIFE2 Measurement equipment

HIFE2 Measurement equipment

(CM700d ) (LCD-5200)
4 A4
Normal line
8 Normal
Sensor ‘
Light Source Sensor

O Light Source

Integrating

sphere

LCD panel

) v
|

Display center

O

-30°

x>

LCD panel

i

Display center

Figure 7-2 Contrast ratio, Reflection ratio,

Panel chromaticity

Figure 7-3 Response time
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[ Note 7-4 ] ISEEE ( REEOEIL )

white or black

Respons time ( Change in reflection ratio )
"HBRUBKELGLESEZANL. TOBOZARE NOBREILICTERLET .

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

White
Black
100%
90% Y 7
Optical receiver output
(Incremental )
10% —
—»] [— . —»[ [—
Tr Time Td
_— >

[Note 7-5] BIEEKE (EiBFFHE)

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.

REFECERFH DBRIERZETHICRLET BIEEEIFTOPCONH DIEE

it SR-3 UL1RTY,

is shown

[
Photodetector (including lum in osity facter )
Field=1°
. Module
|
S BL
|
Panel center (©=0°)
-

Figure 7-5 Measuring setup for Luminance
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8. ImFEIYE T Pin Assignment
8-1) ig-FHIYHT Pin Assignment
NN TEDFEMIER14-112RLET .
The outline dimensions are shown in Figure 14-1
i Display Side |
(AA)
O B
i i Area A
Display surface Rear surface
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
o Tves @
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 ETH# = Bottom and Upper

FH28 FH28-105-0.55H TH#= Bottom
Molex 503480 503480-1000 £ TR Bottom and Upper

FPCZEYREIFHRRIE. & (1) THETIEREEM (2)THELERULTHIFTTEL,
FPCIZASRIZHEAMLLZVRBEELBLET . Tz, FPCENRILDESERIZIFRN REEZBVVEESEVBLET .
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.

& (1) FPCHEREMITFHEE: HSXIvIHS 0.8 mm — 6.0 mm

& (2) H/NEIFR: AR R0.45 mm

Condition (1) FPC bend recommended area: 0.8 mm — 6.0 mm from glass edge.
Condition (2) Minimum bend R: Inner diameter R 0.45 mm

i

"l
RO.45

Figure 8-2-1 FPC Bend Specification

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

[ Note 8-2-2 ] #fYii(FHEI%IT 3 MFETELTTELY,
Bend frequency: 3 times or less ( Repeat bend condition: 180°~ 0°)

[ Note 8-2-3] FPCE#HE->T LCDEDa—ILESSTIFzY, FPCIZEEBR AEMAYLLENTIIZELY,
Do not hang LCD module by FPC or apply force to FPC.

9. BRI RU REEHIRE Display Qualities and Warranty Period

BREBTARATVAED 2— LR RRMICET HEED, HEAREREEEICE D

Please refer to the Incoming Inspection Standard ( IIS).

REILARIFHETAKLY 1 20A LT 5,
e, ERICERY XD LEHNEDISEICENRBEET B,
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 l
=C1 DISPLAY
VDD
1.,
VDDA -
C2
T VSS
VSSA=VSS=GND l—. l VSSA

Figure 10-1

External capacitor recommendation capacity value

=1{E Recommended capacity value>

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

DISP M#RFEBRDIALTUHREILX 560pF &LFET A, DISP 3iIb EAYRRDHIRIX
BATWRICRAZENEY,

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

X L EEE R UEMAIC DOV TIEHRFITT,
CHEADKRIEEM I AT LEESHEIHETAL V- L TERETL TS,
(AVTUYREEEHBELVERELLDEFERTHEIEATEE )
*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. EIRIfZRE Marking
11-1)1>H52xybEIRI Displayed by printing. (Ink-jet print)
B11-1-1ZEREZRLET .
The display position is shown in Figure.11-1-1.
Dispaly contents
Display
Linel — YMDDP side up
i Line2 — 01234A ;
eEl
5 = k
8 g
B A5 R (.
| | = AN
' ' S

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

Table 11-1-1 FEIFFNAFM Marking line definition

Line Marking Description
1] ‘%’- v T
1 YMDDP Y mEFIT(EERE) 0,1,2,3,4,5,6,7 8,9
Single-digit year (Last digit of the year )
M & A 1HT Single-digit Months 1,2,3,4,5,6,7,8,9,X,Y,Z
DD B3 B 247 Digit of the day 01,02, - - ,30,31
p HETHI—F Code of manufacture
2 01234A ol LNo ( 54T
01234 | ZM7IVNo (54 ) . Numbers 00001 to 99999
Consecutive number ( Traceabillity number )
A WETa—F Product revision
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12. lBEMEE Packaging form

12-1) h—

1)

2)

3)

4)

5)

FoRE %Y Carton storage condition

h—boEH LITERE : 8 (max)

Piling number of cartons.

1h—bk U ERE $2 : 640 pcs

Pakage quantity in one carton

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

BEtEE : 9.4 kg (One carton filled with 640 modules )
Total mass

H—rREIEE Carton store environment

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

-FBES Atmosphere
B 7N EEFHBRRUVEHEMEZ LJERSELIFETARNMREEINGNE
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
HERICKLLBEBDOTFTE S 2 —ILOBEZFLET HEMT.
50% RHELEICERIE# . BET7 —RAEDFNLXREHEL TRHRE T,
In order to prevent electrostatic damage to TFT modules, room humidity should be made
over 50% RH and take effective measure such as use of earth when opening the package.

‘E5fBY Direct sunlight
AKEHICEDBILEHSCT=OIC. BETORENIN—BTTRERBLET,

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

- KR&E&EH Atmospheric condition

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
tREEHTT. &KX 3HARE

Within above mentioned conditions, maximum storage period should be 3 months
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12-2) WEELTWR Marking of product name

12-2-1) @EFERT Packing box Label

BEFIC. () B4 ( LS032B7DD02 ) (2) HEBT (B) EVa—ILHE ERIRLEINVEBRFLET,
Fro. N—O—FRFELEINIZELET,

The label that displays (1) Model number ( LS032B7DD02 ) (2) Lot number (3) Quantity of module is
stuck on the packing box. Moreover, the display of bar code also applies to this.

#m@E  (48) LS032B7DD02
(1) Module number ( LS032B7DD02 )
Bar code ( 1)
LotNo. : (1T) YYYY.MM.DD
Bar code ( 2 ) (2) Lot number ( Date of manufacture )

Quantiy : (Q)
Bar code ( 3 )

640 pcs

(3) Quantity of module (Pakage quantity )

2 g

A—HF—N—YGRBFEHLEESRBLIANEINT
WAOEENHYFET

User part number or our company control part

Bar code (4)

=TT VT, sk sk sk sk sk sk sk sk sk sk

s e

number might be filled.

12-2-2) RoHS#R#Ixfi: RoHS restriction.
RoHSERBIX ISFICH LTI HAfmBIIRELTVET,
3% R.C. ( RoHS Compliance ) &[FRoHSIERIZHEELTWVAIEFEKRLET,
LEDa—)LIE 1B B KYRoHSIEERITHIGLTEYET,
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

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

12-2-4) ESD&E ML 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 )
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/BB

12-3 ) MRERAER Packaging form figure

WEaREERE12-3-1, F12-3-2125RLET,

ED 2 ILANEERITENGOREREILTOET,

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.

- e = e = e e e e e e e e mm e mm e mm e mm e mm e mm e M e mm e M e e e e e M e e e Em e e e e e e e e e e e e e

(16 pcs LCD modules per tray (4x2x2 =16))
(10 trays with products + empty tray as cover = 11 trays )

16 X10 X 4 =640 pcs )

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

16 modules / tray

160 modules / inside sleeve

640 modules / carton ( Maximum quantity per a master carton

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

- == ——

___________________________________________________________________

— -

p
” -_-—_emEmEmEmmEEmEEmEEEmEEEEmEm_ - -~
// N
/ Module \“-._
I
I Iy
I : :
: protective sheet \ :
|
| |
| |
! I
: Module I
|
1 pm————-
I I [ _ S
| ! I «.f'u P Hw-w‘ © @\
I Y L0 Iy g @ b
: I : l \fL
| 1 ) N -]
: | o= (
| 1 ‘
: v e o
\ U vl [
. S X m
\\ o e e e e e o e e o o o = o = // ‘1| ll D — . E
= _L:‘ = = _ﬁ — ,_,J' (
61L06L6L06L16
N

Figure. 12-3-1 Packaging Form 1

( Tray )
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Master carton

HEHILS

Antistatic bag

Outside sleeve

SHIARPs

[ELECTRONIC (COMPONENTS

ELET E (45) L80xxB7DHzxx
I (1) Bar code
Lo tNO, H (1 T)y2022, xx. xx

Quantity: (@) XXX FCS

(3) Bar code

A-¥-8F

O

ve—TRRAIANTT. ( yoro

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 Reliability Test Items
No. Test Item Condition Remark
=8
1 [E].”m{%ﬁ Ta=+ 80 C 240h Note 13-1-1
High temperature storage test
N=| — [}
JEENE B R Ta= —30C 240h | Note 13-1-1
2 Non Low temperature storage test | ( #5821k No condensation ) ore
operating H1E
REHE o ¢
Ta= — 1h) ~ + 1h)/ 1 Note 13-1-1
3 | test Thermal Shock test a= —30C (1h) 80 C (1h)/5 cycle ote 13
BEMT +200V. 200pF (0Q) Note 13-1-1
ote -1-
4 Electro static discharge test £iHF: 1B  each terminai: 1 time
BRBEDE O
5 High temperature and high humidity Tpi;(’)k*c /95%RH ) 240h Note 13-1-1
operating test ( #£%Z1k No condensation )
=mEE ]
6 | High temperature operating test Tp=+70 C 240h Note 13-1-1
ERENE Tp= —20°C
7 | Low temperature operating test ( #8Z21t  No condensation ) 240h Note 13-1-1

[ Note 13-1-11

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

FERE

Result Evaluation Criteria

FEREBICEVT. RTARERHOILERALXIEELLIRENENE

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

which may affect practical display function.

(%) FREBERIE:
normal operation state:
BE =415 ~ +35C
BE =45 ~ 75%
BB5E =86 ~ 106kPa
Temperature : +15 ~ +35C
Humidity : 45 ~ 75%,

Atmospheric pressure : 86 ~ 106kpa
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