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“(RERBOSIVRWER VAR SOEFERICE->TOIEE)
[NOTICE]

KIFERLEDOEE Precautionsd>

a) AEHREFBUHOZBEEICHIDOIABTLEFENTOET O T, MYKZWZIF+RICTEETEEHIC, Rk
EONBEHTICEMTHEELLGVES. BEVLBELEFEY, T, E=FITHL TR EHREL B CHARLA
W& BREVEBELEITFEY,

This publication is the proprietary of RAYSTAR 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
RAYSTAR. Express written permission is also required before any use of this publication may be made by a third

party.

b) AREHRBIEBE SN TLAIEAGIE., R SREFES-RRMGICAGIZHRBATH-HODELEDOTHY . AMEHE
[CEOTIEMBHE. TOMEFIDOEMRIIH T HREFIIRBEDFHEZITIVOTEIHYFEE A,
Fr BRI GEERLECEICRY. BEZBEIXAAEFICONDIBENREL-GE . BHARKDBE.
HEICEEMIDDIEDUMNMIDEELTE—UIZDOEFEZEVFEH A
The application circuit examples in this publication are provided to explain the representative applications of
RAYSTAR's devices and are not intended to guarantee any circuit design or permit any industrial property right or
other rights to be executed. RAYSTAR takes no responsibility for any problems related to any industrial property
right or a third party resulting from the use of RAYSTAR's devices, except for those resulting directly from

device manufacturing processes.

¢) AUEBFREBICEBINIAHBOEREFHOFERALOIEFEELELRL THERASNSILEFICERTHEEIC
BALTELE—UZT0EEZEVEEA,
RAYSTAR 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.

d) B ETHFAOLLLIEBEEREDOOD., EHRE. HFiE. M B TOMOABITOVTEMGLTER
THRGENHYFET . ARG OERAANCIERIFTOEFREL L ICTHRNLZEETIOBRNOBLET,
RAYSTAR 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
RAYSTAR in order to obtain the latest publication before using any RAYSTAR's device. Manufacturing locations

are also subject to change without notice.

e) BuAFFEVNGFERICLOTELLEZFICODVTE—UOERZEVEEA,
AHBEITEDIIG— B LEFHEBFIEASNDS-OICHISNTOLETS,
Observe the following points when in using any device in this publication. RAYSTAR 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—YF LA 1—4— Personal computers

-SSR Office automation

-B{ERE Telecommunication equipment

-EHAIRE R Test and measurement equipment

-EREESR Industrial control

- AVHEZS Audio visual and multimedia equipment
REAELEHR Consumer electronics
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f) AEGKZELUTOLILGHBICERTIEEE. BULGHIABIUVRITRIEEERL. EREME-Re2MEETHK
ICTHERTAHLICERVELET,
The appropriate design measures should be taken to ensure reliability and safety when RAYSTAR's devices are
used for equipment such as :

EERBORERE ( RITH.BE. BBELE )

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

Traffic signals

-7 R O 1R K058 B

Gas leakage sensor breakers

FI—LEE

Alarm equipment

-BRTERBLE

Various safety devices etc.

g) AHEBFILUTOLILGEBOTEMERE - RE2UNDLELESNIAR~NDERZERLTEYELEADT, A
mZECNLDARICIFERICESLENTTSLY,
RAYSTAR's devices shall not be used for equipment that requires extremely high level of reliability, such as :

-EERUVFHEERKS

Military and space applications
- [RF DR

Nuclear power control equipment
- FICHD DL EERERS

Medical equipment for life support
MMZEFEHER

Aerospace equipment
-BREBIE RS

Trunk line communication equipment

h) AERIIOETFAGANHYFEL =0, BRI EHRFEROFT TIERREET OEMOELET,

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

) AEREHEMAHEETIARUNTIEASNSGGSIE, FAICEHREEOFTTERIBEET LOHHEL
BLET,
Contact a RAYSTAR representative, in advance, when intending to use RAYSTAR’s devices for any “specific”
applications other than those recommended by RAYSTAR.

) AEREICRENELLERIX RADITERICKYBRRTHIDELET .
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) FVUBHIEYMEOEREHYEE A

The ozone-depleting substances are not used.

1) A&GIE 2011/65/EU RV EU/2015/863 [ZEINTHYFET,
RoHSETOYEICOEERMGEREHYFELE 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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(RYUFELVEEEIER)

[Precautions for handling]

(1) BED2—IILORYFEWIITESLRYERDDLEWNREICTITO>TTSILY,

Treat LCD module in dustless surroundings.

(2) FPCEAAARYRICHEIRT AL BT ED 21— ILIZAATBEROEEEZOFFIZLTMSITOTTELY,

Be sure to turn off the power supply when remove the plugged FPC.

(3) FPCOIREAELEFIZIZED 2 — LEIDEIIBEROFPCIZIRLV AN M SN ESITEELTTFEL,

IREOEMTREGDAREEAHYET,
Be careful not to give any physical stress onto the circuit of LCD module when you plug a FPC.

Physical stress will cause a break or worse connection.

@) NFILKREDRARIEOEZVDT BNLOPHALGLD TEYLBNISEYFENIZE+2EELT

I

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

(8) LCD/ARILIFHS AN EEN TS0 BT OERTEATLEIGENHYET .

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) EHZERT=0. LCONARILDITYOMATITTEL TSN, HLENTLFEL>TH FF TEANLGONTTEL,

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.

) KEFENRBEEMNETHEEBPIVIORRITBYFET DT, ICICHRERDIVEERLMNFETHEROT

TELY,
Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft

cloth immediately.

(8) ABMIT CGSEBATRYFY  BYILGHEIMRESBEOELET,

This module contains CGS. Please use appropriate anti-static protection methods for all contact with the LCD

panel and its electrical circuits.

(9) KIBAAOENMRAEDEH A ERIME D THRITEVESICHEHER TSI,

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

(10) LCOMBHBLI=15E . BRARNDARREAHYFTT . RBHNROTAVCEITHEMLUIIGS | HRSETE LA

KTHULGRL TS,
Liquid crystal contained in the panel may leak if the LCD is broken. If LLC material should accidently come in contact

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

©Copyright 2026 RAYSTAR All rights reserved.
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A1) EARLEOTII. BERIRSESNIAFT LT T A FEON2TO—THRERILLTTILY,

NPIILKRENFENZE . RERHIVEELSHVDAFETHERSTTELY,
BNAESIBAIXIPA ( (VTOELTIILA—IL ) EFE-oTEREEEHEERM>TTSLY,
Ff=, LCO/ARILIHF RIS A M EFERALTOET , COBAHEBHAI N ET EREORRELEYET
DT, BMYRDNIITHEBL TSN, F-, BEEETHALOTTZE,
IR FE DB REITORIE. RIERHDINDEROMANHATAZIMOTTELY,

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

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

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

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

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

cloth or a cotton swab without directly touching by hand.

(12) REABADL—ILOHBEFIDBYRFFIFLS . RETEEOBAAHYET,

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

©Copyright 2026 RAYSTAR All rights reserved.
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(ERETRFDEEEIR)
[Precautions for Set-designl]

(1) BEDREELGYET DT, RLTED2—ILESBELENTTSEL,

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

(@) IRFIVEITHEENT=T —bRSA41N\F ( NARIVRTEFLUSNCRESN TV DHEIBE ) ZEOVEITSLTEER
[CEIMELGWATEEMED HYET DT, LCOED 21— LEBEH I DR ¥ — bR SANEER T HREANDETY,
FLCDNARILBIEICKBGEAZFEDROAENBHFINLE/ARIVFEDLLIZDLENY | RRBUMNMETTEHEL
HYFET  LCO/NARILAIEZESL T HLIEREHHELEZSLY,

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) ASRMZIEADMHSEHEVNFELCD AR LT E+oBEELTT LY,
FrERVRDEREZEWNT. RCNFEDRAMN ADMHSHLNEREEEL TT LY,
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)—FAHEZEENHYET DT, EEHMEEMLEVEISTEETSL,

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

(6) ELa—ILRHEICER—EDENLIINEERTLT RRTFRGEDRALLGYFETDTE D 1—ILEEE
FEBT H&ILGBEICIHLENTTSELY,
It causes an irregular display and the defective indication, etc., when always put constant pressure on the back of

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

6) NAILKREAITHRERFEZDITLHGEFEEZLLSELIFOENLITIELTTIL,
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 RRER (T BT FoTIZEN, ThEBATHEALIGE . BA0 GRS - IR
PRFEDLIEDBNAAHYET  BEREPCANES LY. EXBRDONTVXELEED L EXRKERE
BALGWNESICHRELTTSL,

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) HERBIERMEERNICTHEALTTSLY,
COEFEEEAHE . RAEKKERATH> THLHERFIRIASNEE 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) EZP2A—IAERBAZOAADESOHM. JIIZOWTIE. KEHEDOER-EEEEZND—VRIC
EOTTELY,

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) EYFDFERAEEICEHLE T Eoa— /LB EEDE RO RFEEELZ R T,

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

(1) ELa—ILOBYKZWDERVHEAAAELTHERIEEFETETEA AR TORBRELVIC, ChoDHRE
RETHRE. BH. BEER. HEZEOMHOFERAEIBREOCERDRRAIZGLIENHYET DT, O X%
BRETTIIERALZNTTSEL,

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) :E*”):L—}lzﬁﬁl'f%[fﬁ.lttl,fﬁ':g FIR—rEOTHEYET DT, REFIR—IERIHNLTITEALESLY,
if'—ﬁ“iﬂf)\bf'ﬁtnﬁ —MEEREY LR TZSLY,
Rig I*’éﬁU\EEU T H’CE%F?@#?‘%& RABRKELZEL. RRTREELHARMEAHYET,
Protectlon 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/ARILIE, AN RICKYRTRICSHENHSIELNHYET . lh . BIAYIRLELGED AR AN
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) RERMEBETRUORTABRZEHILE. BOBEMBICERAINSIREHAE-2)aVEEFIOLCD/SRILA
DFBRBLED=O . BE/ARILDOEE -HAEATOCATAHAVOMAHM O EBmMEEFERL 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—ILICRAMEREETIENELGNELIIC. MBMEE R L-MEE - RHEHELLET,

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

(16) A AL BiK-PHELAHRTEHYFE A,

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

(17) BEERE. BEOUREMELNHIRETOKPTOIEREZEREINLBZEIE. HKE BE) #EZELT:
nx.:'i"'éj‘.)lﬁﬁl:‘ L/ 351
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) KB RICFEREIREFEALTVET DT, NARIILOFIRVEFICEITEHFHFES (200VELE )ICFFED L, T
DABZHERE 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 2026 RAYSTAR All rights reserved.
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5% / Operators
EEENEITDOITEKR. BY. FRENMEZY( TR . RITFLY . TLEQOHZY ) DIBE. AMEK
ICHESNFTETOIRNLHYETOT. HEST KRR ( BESMHLEMNMI&A )ZEFERALTTIL,

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

25#1-5%1% / Equipment and containers

BERORBOBIE. EEZH OBRM . BEZ( AIZEEEHK. 2VRT7 . REH. FHIT. Tyb. %86
BHRE IHEIDRLETLIBNAHYFETOT, HEIAER ( HEXRHEM - 100MQ )ZE{T-oT
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.

IR / Floor

RIFAKOBRM-BEIORELE-HESERAT I LTRELRBANEHFLET . KMLHERY ( B8O FH#.
JLE )DBZE. LIZOAANKPOEBOBERNREETICTHETIBRNLHYETOTHER IR

( BELMER - 100MQ )EITOTTELY,

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.

JEE / Humidity

FEXGOERER. HEIREVROREERICEARLTEYFEBLLICKEZLEADLYEZHEET .

IREDN A0%KREICESEMALERDOHERMIEMBREZERLETELRET 54, BEE 40%LLEITRD
BRICLTTEW FICTIR— SR IEOCANOFLINET HIREEL. BEE 505U EIZRE, BDOBRE
Ja7—ZEFEATEL

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.

¥k / Transportation

ER-REIXZTDTE ( EEOREE ) [CLYBRHBORARFO—LZOREMHENFELRY., Ff:-
AFREFICHFEL-HERFICKYFEFTEZFZRECIBNIAHYVET O TREMHBFITLHEI N KRS
fToTTFELY,

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.

©Copyright 2026 RAYSTAR All rights reserved.
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(EN{ERr D EREIR)

[Precautions for operating LCD module]

(1) Rz OSHERIEBIEZIZEN, LCO/NRARILOAR I I EBRICHEE SR DIBRARNEELETS,
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,
COHEFAZBA-BE . A FAERATHO>THEERFRIISNFEA,
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/ARILIFHERZE DR EN TEMESELRNT TSIV, BEDRRELYET,

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

(4) RRELEHDACHEAZIVT IO TITHEASNAERTARDRELGYET,
Do not use the LCD module under outside of specified driving timing chart. Otherwise LCD module may not have

proper picture quality.

(5) FLERRIE. 2BFFEILA (BE. BiB) L. TN LULEDBZE XTIy aBiEE AN TREM FHSMELVERIC
BLEL TLZaLY,
A still image should be displayed less than two days, if it is necessary to display still image longer than two hour,

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

(6) LODE T2~ LABERARNIBE  RRAATUSERTES, RRCHENMETS. TOBERT—420
BEZAHEITOTTELY,
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) ERTPLEBINHLIRTDERE. SHMEBRICKYELANILAENCEDLLIENHYFETH. ThIEHETLTF R
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) ABFREITRESN TV SMERKRER (L, BT FoTEN, ChEBATHEMALIZIGES . BADHRE - KIE
PRHFEDLIEDBNAAHYET  BEEEPLCANESLEY. ERBRDNTVXFEHFLEZRED L N FKERE
HBAENERIITERETLTT S,

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., IEFIZOWTIE, AMEHEOER-EEEED—T 2 RIZHST
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) B REET CORBEFEAINGGES . BEARNIBEICGYET,
The prevention of dew condition is necessary when LCD is used for long time under high-temperature and
high-humidity

©Copyright 2026 RAYSTAR All rights reserved.
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(REROIEER)

[Precautions for Storage]

(1) BEMAHRIE. EFBLOCROVENMNRETICTHRELLGZVDTTEN, 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) ERREFEEUT TRERMHENREL . ERREFREULETIFSMMEDREKLLY ., TORKREIZRSLL
BAGEENHYET, CEALETERMETOREEZSBVLEY . FLEEOBWSFICRELET L RARDL
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@) REFE

Keeping Method
a. BEFtAXITITHTROTTSELY, b. RLAIZHIH THERTIZIRE TSN,
a. Don't keeping under the direct sunlight. b. Keeping in the tray under the dark place.

DONT DO

©Copyright 2026 RAYSTAR All rights reserved.
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(thDFEHEIR)
[Other Notice]

(1) HHEERETHERANTOTERIZ., REEVLARFT DT TEENET,

Operation outside specified environmental conditions cannot be guaranteed.

(2) EIR (VDD-GND.VDDA-GND) DAVE—FVRETFIFTHERATS4A. LCDED1—ILD"EEGELI
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.

@) NRIILREICHFERRIBRYFTONTONETH . AEDRBITEMRISHLTHIELEFT DT,
ES B PCROVEMEOBLETREBIRELGUVDELIICLTEELY,
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.

(4) BEORRALLGYVET DT RLTED2—ILESBLEVTTSIL,
Disassembling the LCD module will cause permanent damage to the module.

Do not disassemble the module.

(5) LCD/ARILDHIELIZZE . PORBREODHRICANLGNTIZEN, BEVFE. KRFICHWEEIF.
ELICABTHVDELL 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.

6) RERF. [ FEMEHNSHERTRETOELEETIEICHRLT ODS ( HEZOV ., HE/NOY,
1-1-1k) o004y WGk E ) Z2—UERALTOWERA. T, BATEYEE A
ODS ( specific chlorofuorocarbon, specific halon, 1-1-1 trichloroethane, carbon tetrachloride ) are not used or

contained in material or all production processes of this product.

(M) EDP2—ILOBEFEIZOVTIE, 1A BB KICEYRFEZEZ T HEENHYET
ENENDBEARKBRHIR->TEELTTSL,

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

about it.

(8) ZDfth, BEEFEHMICHT HEEFETEFLTIZSL,

Observe all other precautionary requirements in handling general electronic components.

©Copyright 2026 RAYSTAR All rights reserved.
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(LCDED 2—ILDEFEIEEIR)

[Discarding liquid crystal modules]

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

LCD/SRJL -
HSRABELTUEEL TS,
ALCDE a—ILDEEEEMEIEIHYVEE A,
- LCDAARIVIZIK. ER-AEDEEFEENTEYFEEA.

- LCD/ARIVIZEFENDRBEM L. S<HEF 100mg ) T, /ARILAEN THRNUHE TAEITEL,

RELEHHILE( LD50 ) = 2000 mg/kg o

ZEFRME( Aims test ) : &M% ( Negative ) DM EEZRATHERLTHYET,

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

* The liquid crystal panel contains no dangerous or harmful substances.

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

and therefore it will not leak even if the panel should break.

» Its median lethal dose ( LD50 ) is greater than 2,000 mg/kg and a mutagenetic ( Aims test: negative ) material

1s used.
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1. WA Applicable Memory liquid crystal display

CGUAVEEIN SV AE AW -MBBE DA RETARATLATT,
SNEERIER14-112RLTOET,

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. = Overview

- WEARE//O/RIL
- BEIEYAX 1.038, REE 128 x 128EF*
< DYT T —REBITKDH IR GIE
- EEDSAUEBHAEE
- NRILVABICT—ARERADIE VAT —ZFRE
B/ OEMERAWVER-BE- OV /N\IMEED AL EE
- BIEEEBENTFT/ARIL
- RIEARIEHCHHR
FPCIz & ks

- Reflective active-matrix with slightly transmissive panel of white and black.

1.03 ” screen has 128 x 128 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 HardCoat.
- With FPC (Applicable connector : Ref to recommended connector on Table 8-1-1)

3. B AY{4EHk Mechanical Specification

Table 3-1 H¥MA{EHEE Module mechanical specification (Without backlight)

Item Specification unit
E@EmYA4X Screen size 1.03” inch
BEHRTIVFT  Active Area 18.56 ( Horizontal ) x 18.56 ( Vertical ) mm
Ry &R Dot configuration 128 (Horizontal ) x 128 ( Vertical ) Dot
KykEwF Dot pitch 0.145 (Horizontal ) x 0.145 ( Vertical ) mm
BERE S Pixel Array Square
FRE—F Display mode Normally White
VAN IR Outline Dimension 22.12 (W) x 25.82 (H) x 0.725 (D) mm
BE Mass 1.0 (max)
RENE Surface treatment Front Polarizer : HC (HardCoat)

[ Note ] 1, Outline Dimension:24.29 (W) x 28.66 (H) x 1.78 (D) (With backilght)
2. Mass : 2.3 (max) (With backilght)
3. Detail dimension and tolerance are shown in Figure.14-1

©Copyright 2026 RAYSTAR All rights reserved.
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4, AN FRHBEUBEEE Input terminal names and functions
Table 4-1 #HF5¥#0 Pin description
Terminal| Symbol 10 Configurations Function Remark
Ov>{ES
1 SCLK INPUT NoPull 7 J71 - .
Serial clock signal
Sl > — ==
2 ST INPUT NoPull ZITNTIANES
Serial data input signal
FyTELIMES
INPUT NoPull
3 SC8 v o Chip select signal ( Active of Hi)
SMERCOMR ER{E & (REHZIK)
4 EXTCOMIN| INPUT NoPull External COM inversion signal input Note 4-2
( Square wave)
K< ON/OFFIEHE
5 DISP INPUT NoPull Note 4-1
o Display ON/OFF signal ore
Ay &R
6 VDDA | POWER - FTRTER Note 4-4
Power supply (Analog)
TORIWER
7 VDD POWER - Note 4-4
Power supply (Digital) o
COMHI{EIER D i F
EXTMODE | INPUT NoPull Note 4-2
8 0 v ot Control mode of COM inversion is select terminal o
9 Vss GND — GND (Digital) Note 4-3
10 VSSA GND - GND (Analog) Note 4-3

[ Genaral Note | NoPull : FILTF7yT, TILEHLELELTHELY,
ANIHEFIIFERRE (HIiZ) [ZIXLTIEWTFEE A
Neither Pulled up nor Pulled down.
The input terminals must not be in an indeterminate state (HiZ).

[ Note 4-1 ] B@EBRTFEDHD ON/OFF Z#TWET, COB AEURNDT—RIIFEFINFET,

“Hi” OBAEYRAT—EIDRTETL. “Lo” OBATYRT—22GRHLFFELEEARRELGYET,
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 ] 4 &8&kY EXTCOMINES %A NTH15E. EXTMODE #“Hi” ISLTTF &L,

EXTMODE =“Hi” ®O#. EXTCOMIN AE#MIZEYET, ( EXTMODEZVDD A~ )
EXTMODE =“Lo” D& YUFIVAADIZTHBERIZEYES, ( EXTMODEZVSSEHESE )
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

©Copyright 2026 RAYSTAR All rights reserved.
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4-1) AHEBIKE Input Signal States
Table 4-1-1 AJIfEBHKRE Input Signal States
Voltage | 2EI8F T—REH RAUINA IR EE & &
Symbol /0
%) Boot (Update & Hold mode) Standby note
Lo EXTMODE=Hi
Hi/ Lo
SCLK Input 0/3.0 Lo Hi/Lo EXTMODE=Lo
( Enter clk )
( Enter clk ) Note 4-1-1
Lo EXTMODE=Hi
s1 Input | 0/3.0 | L HifLo
npu . 0 i =
p ( Enter data ) Hi/ Lo EXTMODE=Lo
( Enter data ) Note 4-1-1
Hi Lo EXTMODE=Hi
i
SCS I t 0/3.0 Li i =
npu O ( 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 0/3.0 Hi/Lo (Change is not permitted ) Note 4-1-4

XHEFEEM  Common condition

1) BEEEFRIEROtypEDREE
Each Voltage values show typical voltage.

2) FEENEF
Booting
BREARRUVEREAR. 5 ANH
*When just input Power supplay Between PowerON and Input Signal.

3) T—HEH
Data Update & Hold mode
- RIRT—HADEZTMZAZER ( LITRUEBITER )
» Updates data in pixcel memory. ( 1Line and Multiple Lines update )

4) RBUINAIREE
Standby
- TARHELTR RS

* Maintains memory internal data and maintain current display

5) T—AREEELLZEWESIE. SUTILES (SCS/SI/SCLK) [FLo” &35,
Keep “Lo” Serial Signal (SCS/ SI/ SCLK ) without communicating.
- TAREREEFELLENEEIZ, SCSimFE "Hi“ KEEICLELTTELY,

= Not to make a SCS terminal “Hi” when it does not communicate.

6) VDD=VDDA. VSS=VSSA=GND=0V

©Copyright 2026 RAYSTAR All rights reserved.
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[ Note 4-1-1]
VCOMHHEL T IILBIEIZTITO A, RANGESOEENVETT,

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

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

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

[ Note 4-1-4 ]
Hi » LolZE5E,

EEEEIIZ VDD /GND (VSS) DELLMNTHEBLTORAZHELFY ER/ARDERIFIEILT S,

Fixed to Hi or Lo. Recommend to connect VDD or GND (VSS)
Not change after starting power supply and during ON.

©Copyright 2026 RAYSTAR All rights reserved.
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4-2) HEEEE|FE Recommended Circuit

p

Mi=1 M1=0 Mi1=1 M1=0
Lo Lo L)

'I
Logic Signal ‘\

1
/

EXTCOMIN —=2

VSS

VSSA=VSS=GND ?7—1 VSSA

'S
Lo DISPLAY
EXTMODE ®
VDD
VDDA
VSS
*
VSSAZVSS=GND/?l VSSA
< EXTMODE=“Lo”> COM Signal Serial Flag Input
Logic Signal ‘\
EXTCOMIN DISPLAY
EXTMODE 1 I
VDD
VDDA

< EXTMODE=“Hi" >

External COM Signal Input

Figure 4-2-1 Recommended circuit

©Copyright 2026 RAYSTAR All rights reserved.
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5. xR KTER Absolute Maximum Rating

Table 5-1 #EX®RAEH Absolute Maximum Rating

(GND =0V)
Item Symbol Terminal MIN. MAX. Unit | Remark
V_VDDA VDDA -0.3 +3.6 Note 5-1
EIEEE
= V_VDD VDD -0.3 +3.6 V | Note51
Power supply voltage
V_VSS VSS, VSSA 0 0 \Y%
_ High Level V_IH SCLK, SI, SCS - VDD A\
S=R=5 — ’ ’
. “’.‘nﬁ@’f DISP , EXTCOMIN
nput signal voltage Low Level V_IL EXTMODE -0.3 - A"
= o Note 5-2
RERE Tstg - -30 + 80 c | O
Strage Temperature Note 5-3
BERE (W\RIILEREERE)
. o Note 5-3
Operation Temperature Topr - -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] EXa—ILDOWAELEACEAL TR AREREBZILOKIITLTTEL,
Do not exceed this temperature in any parts of module.

[ Note 5-3 ] iZE [T 95%(
RNTECEE

Humidity 95%RH Max.( Ta

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

BE 40E )FETELTTEW, FEHERICITEFELTTIL,
39°CLLTFIZL ., FEESELELTTELY,
RELEEE. ESMN)— IR RELAEHEBRLEVGENHYET,

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

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

[ Note 5-4 ] BIfFREITEMEDHZER

Ta=+25°CICTHIEZITLVET
Operating temperature is the temperature that guarantees only for the operation.
For contrast, response time, and other display quality determination, use Ta=+25%C.

AT HRETHY. AVFSAMRERE - EOMORTMRLIZELTIE

©Copyright 2026 RAYSTAR All rights reserved.
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6. BRBIEE Electrical characteristics
6-1) TFTi&&/SRJLEERIER 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 +2.7 +3.0 +3.3 V | Note 6-1-1
[SENEE=E]
EIREE
VVDD VDD +2.7 +3.0 +3.3 V | Note 6-1-1
Power supply Voltage
VVSS VSS, VSSA 0 0 0 \%
SCLK, SI, SCS
VDD-0.1 VDD VDD A\
High Level VIH DISP , EXTCOMIN
AQETERE
. EXTMODE VDD VDD VDD A%
Input signal
voltage SCLK, SI, SCS
Low Level VIL DISP , EXTCOMIN VSS VSS VSS+0.1 A%
EXTMODE
[ Genaral Note ] Above Voltage value is a value based on VSS / VSSA (GND =0V )
VSS=VSSA=GND
[ Note 6-1-1] VDD=VDDA
6-2) LED driving conditions
Item Symbol Min Typ Max Unit Rremark
LED current ILED - 20 - mA -
LED voltage VLED 24 2.8 3.9 v Note 1
Power consumption PBL - 0.056 - w ILED=20mA
LED life time 50,000 - - Hr Note 2,34
Vo4
Note 1: There are 2 Groups LED Ao > oK
Note 2 : Ta=25°C 4
Note 3 : Brightness to be decreased to 50% of the initial value AC > oK

Note 4 : The single LED lamp case.

©Copyright 2026 RAYSTAR All rights reserved.
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6-2) BiIRS—% > X Power supply sequence
p
EXTMODE .
(Hi or Lo) L/ 5> SS
f :>same time
! [ L {
VDD,VDDA | S 58
! T2
2 sclk cl =T1 B3
sclk cycles = i )
SCS | N L <
TB2 i “‘;‘ \“»,
SCLK T EEEHTIN 3811 1 S
SI {C0x20 0x00 ), B SO — s
- ) ;
.'/ §30ps§TA ‘ \‘. » § « ‘
DISP i i | L)) )
! | TB1 TB1 !
| 30ps=T3 k—>Kk—> 30us=T4
EXTCOMIN i |
(EXTMODE-Hi ) ! 1 M| SS | %
EXTCOMIN TToTTTTT N A Voo
(EXTMODFE=Lo) ‘ / GNP g
Operating ) ON (Normal Operation )
state OFF Power-on Sequence 5 EEEE
s N
DISP DISP
EXTCOMIN I M EXTCOMIN M M
301 s min %30}18(’1‘4) min

. i ss e 1 [

TB1: EXTCOMINADISP=LoTA HEhBEA, TB1: DISPEEXTCOMINAEIRFIZIIE EMEIHE, (HR)
The case that EXTCOMIN is input DISP=Lo. L The case that DISP and EXTCOMIN start at the same time

Figure 6-2-1 Power supply sequence

XEMIE, S35 Fr—h, ACHAIL T IS

Refer to timing chart and AC timing characteristics for detail

[Note] HEJR ON / OFFEfM;TFEZEIE Precaustions at the time of power on and power off.
1) EIRONKIEL. VDD & VDDA HEEs. F1z(& VDD %25 EIFTTELY,
When power on , VDD and VDDA are same time or VDD should be faster than the VDDA.

%2) FIROFFEf(E. VDD & VDDA AR, F71z& VDDA Z#EICIBETIFTTELY,
When power off, VDD and VDDA are same time or VDDA should be faster than the VDD.

©Copyright 2026 RAYSTAR All rights reserved.
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same time same time
((
)

VDD

kD\ VDD /
o -
VDDA \ VDDA

VDD=2VDDA is always required.

N
N

‘\‘\r\y

Figure 6-2-2 Power supply sequence

__________________________________________________________________________________________________

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

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

TB1 : TAETSIE#ETHE ({BL. DISP= “Lo” MRIICEXTCOMIN # AN THTCOMMD B RERIFEEE R AG)
F7=. DISPLEXTCOMINZREBF(ZILE E(F35E. SCSMDIUE LITET 30usbl LDBEMZEZEIFTTTILY,
( 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 : BEHRAEIAENLET IBOEEE !
SCS=BEHRRNATYEIITICTBAERICGLI-EEZTEE ( £V)T7I37FEA or BEEEEICAERAA ) |
SI=M2 ( £91)723%7 )=“Hi” XI& BEAH |
SCLK : BEEH% !

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, SIiFIET—REEETHEVEFE. 19 "Lo” [TERELTIZELY,
‘DISPinFIEEIRONIKEER (X "HI” ZRFL TSN,
-EXTCOMIN % F (%

EXTMODE= Lo FRE®DIGETHT "Lo” FRFEICL TS,
EXTMODE=Hi FHEDHZEIE. —EDBEADETEA LTS,

5
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-EXTMODE##FI&. Hi/ LoEBoMIZEEL TLIZELY,

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 ( £9VTF7 755 )EFE->THHLET SH. BEEERBEEAAELTTILY,
Pixel memory initialization
T2: 1 time or more Initialize with M2 ( all clear flag ) or write all screen white.

(3) TCOMAZYF#MALAZFREFRE T3 : 30usiAt
DISPIEBZHE>THHIELLTLSCOMEBEFZRD Ty FRIERDFEAL IR T =D D HAR
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 TCOMMBIEMEALEER T4: 30usiAk
EXTCOMIN® A AIZfE L TTCOM DB E#HA1L 3 5 Hif
TCOM polarity initialization time. T4 : 30us or more
Time required initializing TCOM polarity accordingly to EXTCOMIN input.

,_______________________________________________________

________________________________________________________________________________________________

_________________________________________________________________________________________________

BE BB D AR

1
[}
i Duration of normal driving.
1
1
[}

_________________________________________________________________________________________________
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EXTMODE (¢
Horlo _ _ _ _ o o VY \_
VDD
VDDA ((
))
T7 21 sclk cycles
<
T5 L
S S B R R
SCS | ( L
)) B2 L
SLK AL T R 1 FEHTI)
SI ,( ) ( \ ()() {0x20 Y 0x00 )
” 30ps <T6 @
DISP ) [
EXTCOMIN |'| |'| |'| ( |'|
( EXTMOD E=Hi ) )()J-l
( E;aq)rc;[%%lvégo ) ()() GND
£ .
Opset]iteing S\ ON (No;:ﬁmg%}?’geratlon) Power-off Sequence OFF
Figure 6-2-2 Power supply sequence
TS : Off control
LTOHEMES%E “Lo” ICLF-&. ToDEFRZZF@EICEIRZOFFLTIZELY,
Please turn off a power supply after making all the control signals into “Low Level”,
and passing the time of T6.
[ Off Sequence ]
(5) BRAEYNEDHIELES, T5 : (2) LR
Pixel memory initialization. T5 : Same (2)

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

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

(
| (6) VA,VB.VCOM®D ¥IHL B S T6 : 30usid k
i VDD and VDDA falling time (Depends on IC).

_________________________
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6-3) AC %% Input Signal timing Parameters

Table 6-3-1 AC#51% Input Signal timing Parameters
VDDA= +3.0V. VDD= +3.0V. GND=0V, Ta=25C
Signal Item Symbol Min Typ Max | Unit Remark
SCs Rise time trSCS - - 50 ns
Fall Time tfSCS - - 50 ns
Full screen update
SCS frequency fSCS - - 59 Hz Note 6-3-1
Note 6-3-2
153.45 _ _ us Data update mode

High duration twhSCS Note 67371

99,54 _ _ us Hold mode

Note 6-3-1
Low duration twlSCS 6 - - us
Set up time tsSCS 6 - - us
Hold time thSCS 2 - - us
SI Rise time trSI - - 50 ns
Fall time tfSI - - 50 ns
Set up time tsSI 250 - - ns
Hold time thST 350 - - ns

SCLK Clock frequency fSCLK - 1.0 1.1 MHz

Rise time trSCLK - - 50 ns
Fall time tfSCLK - - 50 ns
High duration twhSCLK 404.55 450 - ns
Low duration twlSCLK 404.55 450 - ns
EXTCOMIN Frequency fEXTCOMIN 57 60 66 Hz
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 6-3-1] RiIRT— R EEFTAATZEIL. SCSE “Lo” DIREEICL TLFZELY,
Please keep SCS in the state of “Lo” when you maintain current display after writing
of the display data.

[ Note 6-3-2 ] £BEIEBEHEEDAHBEISSNET .
FEEDITOHDEHFHFICEVTITBELINELADT, TOMAMSIU T EFRICEDEHRAELET,
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 : 3.0V input voltage

20% |, ; 90%

RO
trDISP tiDISP

DISP 1% \ 10% : SI

fEXTCOMIN
thwEXTCOMIN

A
- A

EXTCOMIN  10% N0

SN
trEXTCOMIN tFEXTCOMIN
- twSCLK .. thwSCLK
0% | g g
90% |

i 50%

SCLK 10%

trSCLK H#SCLK
_ fSCS .
P tiwSCS e thwSCS
90%
50%
SCS \
%0% — SS
0] ‘ 90% —)
SCS ; A\
| tsSCS thSCS %
| : , i 3
b 0% 90% |
SI 10% L 10% 10% | ) . 10%
tsSl thSl

> >

Fo0% ) \ f \
SCLK 10%

Figure 6-3-1  ACAAIUJ 4R 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=+3.0 V, VDDA=+3.0 V, Ta=25C

Condition Power consumption Min Typ Max Unit Remark

Operating | iRi—)LFE—F (T—2EHEL)
I TE S 11 Mode HOLD (no display data update )

. - 15 60 u W | Note 6-4-1
Condition 1 Display
Black display
pattern
. T—AEHE—F ( 1HZEFN
Operating

Data update modewith display update

BIEEH2 Mode
;'.Q_ ( 1fram/sec) - 45 120 ¢ W | Note 6-4-2
Condition 2

Displa
pray Vertical stripe display

pattern

HFEEMH Common condition
VDD=3.0V. VDDA=3.0V. f{CLK= 1.0MHz, EXTMODE=VDD. EXTCOMIN=60Hz

Update data on all screens.

Formula for computation
(Ivdd +Ivdda) [pA]x 3.0 [V]

( Common Note )

CHEIXTEEREDETHY. COMEMEREDPeakBIR TIXHYEHAD T, BRICRBEHF-ETTIL,
VDD+VDDARIZAVTUH DIEHEHEHLET,
(VDD,VDDARIR#MDIEE . FNEFNICAVTUoHDOBHEEHERLET,)

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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[ Note 6-4-1] Condition 1 : EIRD EFEIE HAM

Condition 1 : Current measurement period of power supply.

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

4 )
EXTCOMIN [ « (C (
(
EXTMODE -
(H) RE )
‘ T1 , | tI_condition 1 ,
Data A& :< > Lo QS_
T1 : All Black Display data.
\. J
Figure 6-4-1 Current measurement 1
[ Note 6-4-2 ] Condition 2 : EBIROEIRAIE LM
Condition 2 : Current measurement period of power supply.
tI_condition 2 : BIEMMEIE 1sec T,
Measurement time is 1 sec.
4 )
ExrcoMIN [\ « « SS
(
EXTMODE o ﬁ
(Hi) _SB
. 1Hz(1frame/sec) _,
Data Ag i( L }‘ Lo QS K i }\ Lo % &S
: — >
' tl_condition 2
T1 : All Vertical stripe Display data.
\_ J

Figure 6-4-2

Current measurement 2
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6-5) AAEESDELRREME Input signal characteristics

6-5-1) COM #lfENZIE. I T7ILT—%2 (M1bit) IZTIT53AEE EXTCOMIN EFICTTHIHENHYET
COM control can be done by serial data or by EXTCOMIN signal.

[ Genaral Note 6-5-1 ]
TL—LRBRBIEIR RTRBAICEAEO L WEBECEER TS,

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

[ Genaral Note 6-5-2 ]
LC ;R¥: (COM k&5 ) : RBEIF—ERHATOBERENNETT,
LC inversion ( COM inversion ) :

LC material is needed alternative polarity driving as changing timing which should be constant period.
- 8EEZH L LT (EXTCOMIN = 60Hz D5E)
The conditions as an example ( For EXTCOMIN = 60Hz ) :
EXTMODE=Hi, SCS=Lo , EXTCOMIN = 60Hz
fEXTCOMINA® 60HzDH& . COMEKE (fCOM)IE 30Hz,

fEXTCOMIN frequency 60Hz is COM frequency ( fCOM ) 30Hz.

as shown Figure 6-5-1 (fCOM = 30Hz )

fEXTCOMIN : 60Hz

EXTCOMIN

COM inversion
frequency

\ 4

fCOM : 30Hz

Figure 6-5-1 COM inversion frequency

©Copyright 2026 RAYSTAR All rights reserved.



W240001
圖章


MODEL  No. PAGE
RFM01030A2AABWSNNOO 29

6-5-2) COM#IfHZYTZILT—S (M1 bit) [ST518E (COM driving by the serial comman )
( When EXTMODE=Lo )

ARCOMBHDIZE . T—2EHMTHRUEHEHICEFRLE COMBEI(fCOM ) £—FEITHAHLIIT. M1 bit &
BHITAOMLENHYET,

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.

FHMICDOLVTIE, 6-6-5 BESEBIEELY,
For more information, see section 6-6-5).

Table6-5-1 EHA4%H Recommend Operating Conditions and DC Characteristics
VDDA= +3.0V. VDD= +3.0V GND=0V, Ta=25C
Item Symbol Min Typ Max Unit Remark

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

COM Inversion v 57 - 66 Hz

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

COM frequency fCOM 28.5 — 33 Hz
Figure 6-6-5

6-5-3) COMf#llf#H1ZEXTCOMIN{EBIZTIT535E (COM driving by the serial command )
( When EXTMODE=Hi )

FHMIZDOLNTIE, 6-6-5 TEESHBIZELY,
For more information, see section 6-6-5).

Table6-5-2 EAX4%5% Recommend Operating Conditions and DC Characteristics
VDDA= +3.0V. VDD= +3.0V GND=0V, Ta=25C
Item Symbol Min Typ Max Unit Remark

COM frequency fCOM 28.5 — 33 Hz Figure 6-6-6 , Figure 6-6-7
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6-6) ANEBDEAI24 Fr—b Input Signal Timing Chart

6-6-1 T—2EHE—FUEEN1%T) Data update mode (1 line)

FEEO1TOT—2&E#H LFET, (MO=“Hi", M2= “Lo”)
Updates data of only one specified line. (M0= “Hi’, M2= “Lo”)

SCS

i
|
i
|
i
i

SI MH' . . o taentcare)
L i i
| A i
i | |
| ! |
| | |
| | |
i

SCLK |
- > -~ - |
‘ Mode selection period ‘ Gateline address period ‘ Data writing period Data transfer period |
.
Figure 6-6-1 Data update mode by 1line
MO : Mode flag.

T—REHE—F ( ABURT—2EH ): MO0 ="“Hi"

R—ILFE—F ( ARYAT—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.
Mi1=“Hi” @O, VCOM = “Hi” #HA Mil=“Lo” O, VCOM =“Lo” &
EXTMODE =“Hi” D&, “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—FESBL TS,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA :
'S—FT—4 : “Hi” or “Lo” EBLTHA (“Lo"ZH%E )
Dummy data : It can be “Hi” or “Lo” ( “Lo” is recommended )

D0-D127:
EZATEBRT—F ( H-Line 7—% )
Writing Image data ( Horizontal Line data )

Hi : A%~ (White)
Lo : 2% (Black)
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¢ Data write period
COHETIET—2EN\RILANALFY FSA/0D1stT Yy FIZEZFAATULET,

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

¥ Data transfer period
1S Y FICEZRAALET—2 FBEHRAA T ERICERE(EAA) LTWLET,

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

KT — AV TRUREE I, 6-ARNEBTLEEBRRESRIZEL,
For gate line address setting, refer to 6-7) Input Signal and Display.

KEHLTT—EEANLET,

Input data continuously

¥M1: IL—LKRETISY ZEXTMODE="Lo" OBICHEMIZHYET,
M1: Frame inversion flag is enabled when EXTMODE="Lo".

¥SCS AVLo” T2z RTMO, M2(XVUTEINET,
When SCS becomes “Lo”, MO and M2 are cleared.

©Copyright 2026 RAYSTAR All rights reserved.



W240001
圖章


MODEL  No. PAGE
RFMO01030A2AABWSNNOO 32

6-6-2 T—AREHE—RUEED#E$IT) Data Update Mode (Multiple Lines)

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

SCS

SI MH' Dlzs . MY (Gt e
i \
i i i
| I
| |
| |
| |

‘ > ,
Mode selection period ‘ Gateline address period ‘ Data writing period Data transfer period
( 3ck+5ckDMY ) ‘ (8clk) (128clk ) ( 8clk [DMY] + 8clk [Address] = 16¢clk )
Gate 1st Line Gate (n-1)th Line \S

DMY (don’t care)

oY (dontare

‘ » i <
i Data writing period Data transfer period 1 Data writing period )
‘ (128clk) ( 8clk [DMY] + 8clk [Address] = 16¢clk ) (128clk ) Data transfer period
(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—EEHE—F AEVAT—S2EH): MO = “Hi”
R—ILFE—F AEYRAT—SRE) : 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” OB, VCOM =“Hi” #HA Ml=“Lo” MK, VCOM =“Lo” 5
EXTMODE ="Hi” QL. ”Hi” or "Lo” ¥H55THHE

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:
“E_7—:_9 : “Hi” or “LO” 8-6 ':D—G:EJEI (“LO” E*E;[j.é
Dummy data : It can be “Hi” or “Lo” (“Lo” is recommended )

DO0-D127:
EEFALEHRT—2 ( HLine 7—4 )
Writing Image data ( Horizontal Line data )
Hi : 8%~ (White)
Lo : 2%~ (Black)

> Data write period
COEMTIET =2 ZRRILHNNAFT ) FSA4/N)DIstT v FICEZFTAATLET,

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

2 Data transfer period
BIZIE, GL254 VEDOT—REREHBITGL2S A VEDT7 FLRESvF 35 EHIC
GLIZA VEOT—2 Z1stT vy Fh L EFRAA T BICERE(ERAA)LTVET,
For example, during GL2nd line data transfer period, GL 2rd line address is latched and
GL1st line data is transferred from 1st latch to pixel internal memory circuit at the same time.

KT —RSAOTRLREEE. 6-DANEBTLEERTES R,
For gate line address setting, refer to 6-7) Input Signal and Display.

¥ TRILEHELTANTTEL,

Input data continuously.

¥M1: IL—LKRETFY FEXTMODE= “Lo” OBICHERIZAYET,
M1 : Frame inversion flag is enabled when EXTMODE= “Lo”.

XSCS M “Lo” [2H-1zBERT MO, M2 (V) 7ENFET,
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-3 7-—JLKFE—K Hold Mode
AT —2ZFF(REORTEMF)ILET ., (MO0O=“Lo”. M2= “Lo”)

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

-

‘ £V ;
- -

SCS /

\

DMY (don’ t care)

3 |
SI DMY (don’ t care) {

N

SCLK

-4

> ] - 1)

16clk
Mode selection Data transfer period
period (13clk)
(3clk)

Figure 6-6-3 HOLD mode

MO : Mode flag.
T—REHE—F( ABYRAT—2EH ) : M0 =“Hi"
RTE—F( ABYAT—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.
Mi1=“Hi” Q. VCOM =“Hi” #H Mil1=“Lo” MK, VCOM =“Lo” #Hh
EXTMODE =“Hi” DOB¥(&. “Hi” or “Lo” EH5THA
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—FRESBLTIZELY,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA :
FI—FT—4 . “Hi” or “Lo” EE5THH (“Lo"ZH#E%E )
Dummy data : It can be “Hi” or “Lo” (“Lo” is recommended )

M1 IL—LREETFY FEXTMODE= “Lo” OBICHEMIHYET,
M1 : Frame inversion flag is enabled when EXTMODE= “Lo”.

XSCS M“Lo” I2H21=BE R TMO , M2IEVVT7ENFET,
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-4 £ )F7E—F All Clear Mode

NET—420)7LEERAALES, (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"IZEXRELTTF &L,
Set it “Lo”.

M1 : Frame inversion flag.

M1=“Hi” OB, VCOM =“Hi” #HiA  M1=“Lo” DB, VCOM =“Lo” A
EXTMODE = “Hi” @Ffl&. “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.
M2=“Hi” IZERELTTFELY,
Set it “Hi”
DUMMY DATA :
HI—F—4 : “Hi’ or “Lo” EL5THA (“Lo” ZHE)
Dummy data : It can be “Hi” or “Lo” (“Lo” is recommended )

M1 IL—LREETFY FEXTMODE= “Lo” OBICHEMIHYET,
M1 : Frame inversion flag is enabled when EXTMODE= “Lo”.

SCS HM“Lo” [ZH21=BmTMO0, M2 [0 T7EhZET,
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-5 COM& &5 COM Inversion

COMES VU7 ILAA (EXTMODE= “Lo”) &SMVERIEES A (EXTMODE= “Hi”) M2fEEHYFET .

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

(EXTMODE= “Hi”).

EXTMODE= “Lo”

p
1 fV 1
e >
ss | t t
58 L] L] L
SI <MOxM1xM2x RE)\ ‘Molexsz (H ‘Molexsz (D
3 1 T 1
NRCE Y\ %1 Yo%l
COM flag ) Y |
(Internal bits
) lo/11 | [1/0] ! [0/1] | [1/0]
7 X4
v /L v >.<4ll v /L
COM
e Sy 53 | Lo S
I . ! . !
> X2 >l X2 >
- >
fCOM
|\

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

M1:COM polarity inversion flag:
M1=“Hi” MK, VCOM = “Hi” #H A
M1=“Lo” M. VCOM ="Lo” #H 75
If M1 is “Hi” then VCOM= “Hi” is output.
If M1 is “Lo” then VCOM= “Lo” is output.

¥1: COM REIF M1 ISV (THISLI-BHEICTIYEDLYET,
COM inversion has been changed by M1 flag statement.

¥2: TSRBHEOHMET AT RBEO T AIREARYRIEELTTEN,

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

%3: IfM1is0(Lo),COMis0(Lo)
IfM1is1(Hi),COMis1 (Hi)

¥4 ZORALZT T COM flag-bitlZLi=A > TR T 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
EERTORECHANHST . 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
4 X3 N\
SCS |_ I_I
- | A
SI . '
SCLK /( Serial data )\ : X3 H '( Serial data
| ]
. | :
Driney lovffor ] or ] v o] or ffor | ! fldimoniidl | ov fjorfforlfor]
(Internal) '
| '
. | '
: : I H
H '>.<2 H | :
EXTCOMIN [ ] [ ] L L ]
i i i i E
g Reverse the g Reverse the g Reverse the : Reverse the E Reverse the
COM flag COM flag COM flag | COM flag ! COM flag
H H H | ]
COM flag \ 4 \4 v | v ' v
(Internal bits X [ T v
S ol | o/t ) tupr | log11 | [1/0]
K | t ‘
5 L Ny | '
L%l L X1 s XK1 P ' YOX
D 3 ! v ¥4 ek

.

COM
(Internal Signal)

E nop ( non-operating state)

X Reverse the state X Reverse the state " Reverse the

. .

-t

fCOM e
Irregular cycles (prohibition)

|:| op ( Operating state [Active] )

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

[ Note 6-6-1] EXTCOMIN®D 5 EAYTYP TRELET
Inversion at EXTCOMIN riseing edge.

%1 © COMREZZITLET,
Make “COM” reversal depending.

%2: EXTCOMINDREHAIEZ—FEICL TS,
Ffz. EXTCOMIN [Z&HETT—REEEIE. SCS=“Lo” #MZKITT. COMREFEHAN—EIZ
FHELIITLTTEULY,
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”)
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3 ! ZOREOXAILTITHRENLIANTOET,
T =X EEE LR0EAEIEL, SCSEHL (D) I LN TLIZ&EW,
The signal timing which isn't good.
Do not set SCS to Hi (1) if data is not to be transmitted

X4 o X3OHEHTIE, COMRERRFITOhAEREA. RERXFRFESNFT)

COM inversion does not occur. (State is preserved)

%5 :  EXTCOMIN®IIH EAYIyP T, COM Flag-bit, COMRERZEITLNET ,
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]

HRATOIREE KR DI RE
EXT : ) . .
COMIN State before inversion Status after inversion
1 0

SCS=Hi1 Hi
i . 1
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® EXTCOMIN input during low period of the SCS signal
-
s [] n n
- %2 -
EXTCOMIN _| _| _|
COM flag A 4 \ 4 \ 4
(Internal bits
of the state) [0/1] X [1/0] X [0/1] X [1/0]
Y xa v X1 oo
(Inter(igl\s/{gna]) X Reverse the state [ 1/0] X Reverse the state [0/ 1] X Reverse the state
I I
- fCOM >
\\§

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

[ Note 6-6-2 ] EXTCOMIN®D 5 EMNYT v TREELET
Inversion at EXTCOMIN riseing edge.

%1 @ EXTCOMINiIS EAYI VO DEAI2Y TCOMREEITVET

COM inversion polarity has been set by rising edge of EXTCOMIN.

X2 EXTCOMIN® B #IF—FITLTLZELY,
The period of EXTCOMIN should be constant.

%3 :  EXTCOMIN®IIH EAYIyPT, COM Flag-bit, COMREZEITLNET,
COM Flag-bit and COM inversion on the rising edge of EXTCOMIN.

Table 6-6-3 COM state 3 (EXTMODE=Hi and SCS=lLo)

EXTCOMIN

SCS=Lo Hi I

COM state ( COM flag state ) [note 6-6-2]
SRR OAR BE SHRA% YRR
State before inversion Status after inversion
1 0
0 1
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MODEL No.

RFM01030A2AABWSNNOO

RAYSTAR

S LERETR. ¥—FPFLUARRTE Input Signal and Display, Gate address (Line) Setting

6-8) AN

GL: Gate address line

%% Gate line address setting

a

Table 6-8-1 7—rZ5A4VFKFLR

~

mﬁo0000000000000000000000000001

©

mk_u1111111111111111111111111110

[T}

%1111111111111111111111111110

<

m0000000000011111111111111110

I3}

mm0001111111100000000111111110

o

mk_u1110000111100001111000011110

W0110011001100110011001100110

o

mAu1010101010101010101010101010

o | ZTIN|DIFTIOD]| O~ O|D|O|~ [NV IF|O|O|INO|D|O— | N[O |T|WO[O]|N~]|CO

O EIEIEIEI EI I SIS Rl Dl Rt Dl Bl Rl Dl Bl Bl Bl SV EaU8 KoV KoV KoY ISV RSV RSUH RSN
||~~~ |~ |||~~~ [~]|~|~|~|~|~|~|~|~|~|~ ]|~

~

mOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

©

%00000000000001111111111111111111111111111111111111

te}

mk_u11111111111110000000000000000000000000000000011111

<

Mo11111111111110000000000000000111111111111111100000

™

m00000111111110000000011111111000000001111111100000

N}

mvn01111000011110000111100001111000011110000111100001

W10011001100110011001100110011001100110011001100110

o

m10101010101010101010101010101010101010101010101010

|_1234567890123456789012345678901234567890123456789%

G55555555566666666667777777777888888888899999999991

~

m00000000000000000000000000000000000000000000000000

©

mm00000000000000000000000000000000000000000000000000

e}

%00000000000000000000000000000001111111111111111111

<

mAu00000000000000011111111111111110000000000000000111

™

m00000001111111100000000111111110000000011111111000

N}

m00011110000111100001111000011110000111100001111000

W01100110011001100110011001100110011001100110011001

o

mk_u10101010101010101010101010101010101010101010101010

|_12345678901234567890123456789012345678901234567890

O] “H= ]~~~ ||| N[ N[N[NN|N|N|N|N[N[O[A|A DD OD[ODOD[D S| T[T TSSO
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 F—ADMEM@EKRRAE Data position in display [ H,V] >

P128,L1

P*: Pixels position

L*:Gate address line

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

Table 7-1 FFr0%ME (REHHHM) Optical specification ( Reflective Mode )
VDD=VDDA= +3.0V , Ta=25C

Ttem Symbol Min. Typ. Max. unit Remark
Viewing angle Horizontal
6 22 40 60 -
Range °(degree) Note 7-1
611 40 60 -
CR=9 Vertical
= 612 40 60 -
aVRS AR Note 7-2
e CR 14 20 - o
Contrast ratio Note 7-3
e
. . R 12 16 - % Note 7-3
Reflectivity ratio
ISERE i -
CEIRE Rise Tr 10 20 ms Note 7-3
Response Note 7-4
Time Fall td - 20 40 ms o
NRIIEEE X - 0.31 -
Panel White Note 7-3
Chromaticity y - 0.33 -

Table 7-2 FFHHMH(EEF)  Optical specification (+Back light Mode )
VDD=VDDA= +3.0V , Ta=25C

Item Symbol Min. Typ. Max. unit Remark
X - 0.30 -
NRIEBE
Panel White y = 0.31 - Note 75
Chromaticity
L 20 30 - cd/m2
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[ Note 7-1] fHEFADESE Defintion of Viewing Angle

Normal line Normal line
|
| A 022
A1l | A6O12

6 o'clock direction 6 o'clock direction

Figure 7-1 Defintion of Viewing Angle

[ Note 7-2]1 aAvrSARLEDES
Defintion of Contrast Ratio

OAVMSAMEEUTOLIICEERT 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 ] SLZ24FE D BIEH 2R

Optical characteristics measurement equipment.

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

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 HIFE2F Measurement equipment
(CM700d) (LCD-5200)
4 N
Normal line
8 Normal
Sensor ‘
nght Source Sensor
O Light Source
Integrating
sphere {’
-30°
LCD panel LCD panel
Display center Display center
\. AN
Figure 7-2 Contrast ratio, Reflection ratio, Figure 7-3 Response time

Panel chromaticity
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[ Note 7-4] IEZEE ( REEDZEIL )

Respons time ( Change in reflection ratio )

"BRUBRELLGDHESEANL. TORDORAB/HNORMELICTERLET,

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

white or black

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

Figure 7-4 Respons time

[ Note 7-5] BIERE (EB@FFMHE)

St ( BEE DREAEETHITRLEY BIEEEIFTOPCONHDIEEET SR-3 ULIRTY,

Measurement equipment ( Transmissive mode )

The measuring method of the optical characteristics ( Transmissive mode)

is shown

by the following figure.A measurement device is TOPCON luminance meter SR-3 UL1R.

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

Figure 7-5 Measuring setup for Luminance
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8. ImFEIYZT Pin Assignment

8-1) InFHIYH T Pin Assignment

XA TEDEMITR14-1I1ZRLETS,

The outline dimensions are shown in Figure 14-1

3V

Display surface

Area A

ol [l40

) @) Rearsurface  Area B

Z,
e

Symbol

SCLK

SI

SCS

EXTCOMIN

DISP

VDDA

VDD

EXTMODE

© |00 | |6 |0 W | |+

VSS

=
(=)

VSSA

Table 8-1-1 TFT LCD panel terminal

No. | Symbol Description

Power for LED backlight (Anode)

Power for LED backlight (Cathode)

1 A
2 K
3 K
4 A

Power for LED backlight (Cathode)

Power for LED backlight (Anode)

Table 8-1-3 Backlight terminal

@

Figure 8-1-2 Pin Assignment 2 (Area A)

Figure 8-1-4 Pin Assignment 2 ( Area B)
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W240001
打字機
Figure 8-1-2 Pin Assignment 2  ( Area A )

W240001
打字機
Table 8-1-1  TFT LCD panel terminal

W240001
打字機

W240001
圖章

W240001
打字機
Area A

W240001
打字機
Area B

W240001
打字機
Figure 8-1-4 Pin Assignment 2  ( Area B )

W240001
打字機

W240001
打字機
Table 8-1-3  Backlight terminal
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8-2) FPC #FUMIIF4HE FPC Bend Specification

Table 8-2-1 #2244 Recommended Connector

Product manufacturer Series Part number Contact
Panasonic Y5B AYF531035 LTS Bottom and Upper
HRS FH34SRJ FH34SRJ-10S-0.5SH ETH# = Bottom and Upper

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

FPCEYBEIFAHRRIE. & (1) THESTIEREEM (2)THELERULTHIFTTEL,
FPCIZASRIZHEAMLLZVRBEELBLET , =, FPCENRILDEEERIZIZRN REEZBWVEESBEVBLET .
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) FPCHEREMIFHEE: HSXIvIHS 0.8 mm — 6.0 mm

& (2) H&/MEIFR: WE 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] RIEFHARBINFTYHIFALTTEL,
Do not bend to the front polarizer film side.

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

[ Note 8-2-3] FPC%#F>T LCDEDa—/ILESAL FIFIzY, FPCIZEEBR AZEMA 12U LAEL T,
Do not hang LCD module by FPC or apply force to FPC.

9. BRI RU REEHIRE Display Qualities and Warranty Period
BRTARATVAED2— VR RGBEAICEATAREEL, HAREREEZ(IZE DL

Please refer to the Incoming Inspection Standard ( IIS).

REIFEEHEFEALY 1258E9 5,
e, ERICERYRXH LEHNEDSEICIERRBHEET 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. S+ {F[FEIE&4H External capacitors

Logic Signal \
DISP
1o,
VDD
1
VDDA 1
C2
T VSS
VSSA=VSS=GND l_. l VSSA

DISPLAY

Figure 10-1

=1{E Recommended capacity value>

C1l : DISP-VSS

‘rank B 560pF Ceramic capacitor
HBAGRODRISERERBULET,
The recommended minimum capacitance value on DISP is 560pF,

C2 : VDDA- VSSA :rank B

1.0uF Ceramic capacitor

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

X FEREIER B USRS IZ DL TR HEERITY,

¢ Above circuit and parts are only recommendation.

( Capacitor value can be larger than value indicated above. )

External capacitor recommendation capacity value

DISP O#BRFEREDILTUHYREIL 560pF ELET A, DISP b EAYER O HIR &

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

CERADKRIIEH I AT LAEEESHZTMIALV- ETRETL TSN,
(AT RERFRBRELIYLREGLDEHEAT HEELTEE )

For actual use, please evaluate their conformity with your system and design
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11. EIRIfZEE Marking

11-1)14>H9 2z yrHIRI Displayed by printing. (Ink-jet print)
E11-1-1ICENRGIEZRLET .
The display position is shown in Figure.11-1-1.

Fz LA AL, LA,

Dispaly contents "’ 7

--------------------------------------------- L 7

i Display f

Linel — YMDDP o . o
side up

Line 2 — 012345A 9 7

--------------------------------------------- 7 .

i

@ < Printing Area

_

VSECTO0

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

Table 11-1-1 FIFAZRFFH Marking line definition

Line Marking Description
1] ‘tél: =
1 YMDDP Y %Lmﬁy(_@*é*%) N 0,1,2,3,4,5,6,7 8,9
Single-digit year (Last digit of the year )
M SER1HT Single-digit Months 1,2,3,4,5,6,7,8,9,X,Y,Z
DD 5% B AT Digit of the day 01,02, - - ,30,31
p HETHFI—F Code of manufacture
2 012345A ol LNo ( 64T
012345 =7 e ( 6#F ) s Numbers 000001 to 999999
Consecutive number ( Traceabillity number )

A HETa—F Product revision
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12. 81 i2E& Packaging form

TBD
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13. (EFAEERER 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=| — o
JEENE EmReE Ta= —30C 240h | Note 13-1-1
2 Non Low temperature storage test ( #5% %1t No condensation ) ore
operating 1E
REHE o 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)
4 T L . . Note 13-1-1
Electro static discharge test £iHF: 1E  each terminai: 1 time
EFET L o
5 High temperature and high humidity Tp=40C /95%RH 240h Note 13-1-1
operating test ( #£88%Z1t No condensation )
BREE O
6 | High temperature operating test Tp=+70 C 240h Note 13-1-1
(SR EE Tom —20C
7 : _ . 240h Note 13-1-1
Low temperature operating test ( #2F21F No condensation )

[ Note 13-1-11

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

PR

Result Evaluation Criteria

FEREBICBVT. RTARERHOILERALXEELGLIRENENE

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 =+15 ~ +35C
BE =45 ~ 75%
BB5E =86 ~ 106kPa
Temperature : +15 ~ +35C
Humidity : 45 ~ 75%,

Atmospheric pressure : 86 ~ 106kpa
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