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(AL FEOESMYHVRUVARGOHERICL o TDIEE)
[NOTICE]

HIER EDOEE  Precautionsd>

a) ALEHREFEHLOEEEICHIADLIABFTLEFENTOETO T, RYRWIZIE 2 ICTEETACE R, RiEHk
EONBZHTICEMTHEELEVES. BRAVBLEFEY, T, E=FHITHLTREHRELEN CHRLA
W&, BREVLBLEIFET,

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) ARLEHZBITHBEINTLAIEAMIE., U R SEFESF-RKRNGISAFIEHRATE-H0DLDOTHY | KitHkE
[CE>TIEMBIE. TOMERDERIN T HREEF-IEEEEDHFEZITIOLDOTEHYFEE A,
F- . BURGREFERLECEICKY. E=BEIEMAEZFICIDNDLIBENRLEL-GE . BHAKDEE.
BRICEENMDDIED LN DEFELTE—UIZOEFRZAVEE 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.

¢) AEBREICERFINIAEGOFERAFHCEALOIEFTEEFTENR L THEASNSILEFICERT HEEIC
BLTHHE—UIZDEELZEVFEEA,
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#ETHAOLIIIEBERE OO, EHRE. FHE. M. B, TOMORBITOVTEMLGLTERE
THHEENHYET . AEROFEAICEIRIOERELHLICTHERNEZEEFTLOBRBLELET,
RASTAR 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) B FFEULGFERICL>TELLERIIODVTRE—U0ERZEVEEA,
AHBETERDIIG—BLEFRBIERASNLS-OITRIASNTOET,
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—=YFIaAvEa1—4E— Personal computers

=ty Office automation

-E{ERES Telecommunication equipment
-EHRItEER Test and measurement equipment
-EEEE Industrial control

-AVEEZS Audio visual and multimedia equipment
-REABLRRZ Consumer electronics
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f) RERZLUTOLIGHFICHERTIEEE., BULRHBIURNLGIRIIZEREL., EBE-R2UEHEEHK
[CTHERT HLIICHREVELET,
The appropriate design measures should be taken to ensure reliability and safety when RAYSTAR's devices are

used for equipment such as :

EERBOREEE ( RITH. BEE. BBELE )

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

Traffic signals

- 7 R A O 18 058 Wi

Gas leakage sensor breakers

TIo—LEE

Alarm equipment

-BRERERELL

Various safety devices etc.

g) AERFILUTOLIGHBOTEHIMEEL -TREUNDELENIARANDFEAZERLTEYFEFLADT, AR
RECNLDARICIEFERIESLENTTEL,
RAYSTAR's devices shall not be used for equipment that requires extremely high level of reliability, such as :

- EERUVOFHEEHS

Military and space applications
- [RF A HIEE R

Nuclear power control equipment
-G EICHAD DI ERESS

Medical equipment for life support
MZEFEER

Aerospace equipment
-BRIRBIERR

Trunk line communication equipment

h) AERIOETTAGANHYFEL =L, FRICEHREREOF TTERBEEES OBMOELFET,

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

) AHBEEMNHETIARUN CIERSNDS AT, FAICEMREBROFTIERBEEET OB
BLEY,

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

) AEHRBICEENELIEE T NADITERITEYBRRT HEDELET,
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.

kK AVUBBREMEOEREIHYFEEA,

The ozone-depleting substances are not used.

1) A& 2011/65/EU KU EU/2015/863 [CEDWTHEYET,
RoHSESOYEICOEERMGEREHYFEEA,
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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(RYFELVEEEIER)

[Precautions for handling]

(1) ELa—ILOBYHZ NI TESRYERDDLGNREICTITOTTFELY,

Treat LCD module in dustless surroundings.

(2) FPCEANARIZIHEIRT BB T ED2—ILIZA AT HERLEFTEOFFICLTALITO>TTELY,
Be sure to turn off the power supply when remove the plugged FPC.

(3) FPCOIREHELEFICIZED 2 —)LAID BB ERAOFPCIZEELA AD MO SAENESITSEELTT L,
WIECEMTREGHATREENHYET,
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.

4) NRFLREDRFEARIIEOEZHVDT, BOHLDPHAGHLD TELFLYLGVESEYFENIZE+2FELT
T

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

(5) LCD/SRILIEAZAMNEFENTLVS=H . BT PEETENTLESIGELHYET,
BIZEHRWDIZIEEFELTTEL,
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) BEZMHCT=H. LCD/IARIILD Ty EAITIFTFRELTZEN LLEINTLFESTH. RF TIRHANLGLTTEL,
Be careful to handle this LCD panel in order to avoid injury yourself as this panel is made of glass and have
sharp edge. When the panel is broken, do not touch the glass. Although the panel is difficult to be scattered,
touching the broken part may hurt your hands.

(N KEFENREEFETDEEROVIDRAIZEYET DT, ICITHERHAIVIEEOMNEEFETHERST
TELY,
Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft

cloth immediately.

(8) AHE AT CGSEBATHEYEY  BYIGHEI I RELSENBLET .
This module contains CGS. Please use appropriate anti-static protection methods for all contact with the LCD

panel and its electrical circuits.

(9) KIEAPLENMEADEF AERYM L THRITEVDRIICHERATSLY,

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

(10) LCDOAEEIELT-1BE .. BBRMNRBNAAREELNHYET , REAR-OTOVOB [THEMLUIZIGE | HESF(F:EAOH I
KTHLFRLTZELY,
Liquid crystal contained in the panel may leak if the LCD is broken. If LC material should accidently come in contact

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

©Copyright 2026 RAYSTAR All rights reserved
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D) RAERLEDOTIE, BER RIS BINIZAA LT THOFEON2TO—TRERIELTTILY,

NRRILKREANBENIGZEIE RIERHIVEROSAWHFETHER>TTEL,
FENNRBIGEIZIPA ( 4VTOELTILA—IL ) ZFESTREEZEEHEFWM-OTTELY,
Ff=, LCO/XR IV IHFENT B M EF AL TOET, CORDICHEAFININYET EREDRRELYET
DT, RYBRWIZIFF 73 EFBEL TS, F-, BEE TGO TIZEL,
I FEDFREITOMRIL. BRAEHRHDNE RSNV TAZTEOTTEL,

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) FHARANDL— )L OB FIDEYFFIELS REFEEOBNLHYET,

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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(RETRFDTEEIR)

[Precautions for Set-design]

(1) BEDEREFYETDT, RLTED2—ILELBRLIELTT AL,

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

(2) NRIVEITHEENTZT — T4\ F ( ARILRTEHLUNMNEREESN TOSEIEE )EEBOLICESTEER
[CEMELIRWOATREED HYFET DT LCDED a—LERBEH T IR T SANEEX T HHANBETT,
FLCD/ARILBIEIC KRG F DRV BRI INSE/ARIVFHED LIEICDENY  RRBLHIIMET T HEL
HYET , LCO/N\RILBIEZESL T DL IERETIHBLEIZEY,

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.

() ASAMICTIHEAMNMHSEVELCD/ ARV FH F+ 7B ELTTSLY,
FrERYRDEREIZEWT. RN FEDANZAA MO SIELREEELTT 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) FPCONIREIZEAVF)—FHHEHBZEAHYET DT, BEMMEEMLEVESITIE TS,

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

(5) EVA—ILEAICEHR—EOENDRIMNSERTLT . RRFARLGBEDRALLBYFET DTE D 2—IILEEE
EBT D& EITIILENTTSELY,
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) NRIILREAICRERFEZOTIESFEEZSILSELIEDENLITIELTTSL,
In case of attaching a cover glass or touch panel to the front surface, use appropriate measures to avoid degrading

optical performance.

(7) AMREITRESN TV DB RRER (L, BT FoTLZEN, ChEBATHALIZB S, BADHRE - IR
PRFEDL LB HYET  AERECANESEE. ERXRBREDN\FVFELERED L EXARKERE
BAGROKIITERELTTSLY,

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) HEEEFHEHEERNICTHEALTTSLY,
COEFAEBA-BE . AEAXERATHOTHRERFRIESNFEA,
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—ILAEFEHZEAZDOAAESOHNM, YIIZOWTIE. KEHFEDOER-EEEENDL— U RIC
HHOTTAELY,

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

signal after power on of LCD module.

©Copyright 2026 RAYSTAR All rights reserved
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(10) EYrDFERAEHIZEHLE T, B 12— /ILHEROEROREELEBEL R TS,

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

(1) EDa—ILORYBDRPHEAAAITBELTERIEEFEEIEXEARAP TORARELERIZ,. ChoDHRE
HETLHRE. BH. EEF. HEFOMBOERIERCERDORREICGLIENHYFT DT, CO LK
RETCIEERALEZLTTIL,

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)LREAICEHLELTRESIRA—IEMSTEYFET DT, REFIR—FERIALTITHEAIESLY,
if’_r_iu?b\bf_{%ﬁx7\ —MIBEREY M FLAGLTZELY,
REFIR—IMEBUVREYM T TREBRET & RARKREANEEL, RETRZELDHAREEAHYFET,
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/AARILIE, MR RICKYRRICEENHIEAHYET . Alh . IAVIRLIELGE DAL XD
MHLENRICER EICERELTTEL,
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) AZREETRURTFARZRL. BOBEMBICERAINSIIRFIHEAE- )2 BBEFDOLCD/ SR
DFEHLEDT-O ., BRER/ARIILOEE-BEITOLATRAVONAM B OEBRMEZREREL T3,

To prevent reduction in optical quality and abnormal display, avoid exposure and contamination of the LCD panel
from epoxy resin (mine system curing agent) that comes out from the material and the packaging material used

for the set side, the silicon adhesive ( dealcoholization system and oxime system ), and the tray blowing agents
(‘azo-compound ), etc. Please confirm LCD panel compatibility with materials employed in your manufacturing and

shipping processes.

(15) EDa—IVIZBAMEEEEIEAELLGNEIIC, M MZZEL-BREE - REAEHEELOLET,

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

(16) AE L. FHK-BIEARTEIHYFE A

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

(17) SEERE. BBEOARENHIRETOKPFTOZFERZRESINDIGSF. BKkE BFE) ZFEELT:
nqurE?aﬁﬁL\ LEY,
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) AEFRICIEBREIBZFEALTOET DT, /ARIILOFIRLEFICHTEHEESR (200VLE ITIFFED L, TiE
DRHRBZHEEEE 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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® {F%ZE / Operators
EEENEICDTEKR. BY. FRENRGEW( T4V RIIFLY, TLFEDHRZEY )DIGFGE. AKX
ICBHESNFTETIBRNAHYEFITOT. FES KRR ( FHFESBLEMIS )EFALTTIL,

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

® /A -FHiE / Equipment and containers
BERORBEDOMIE, A OFM  BEZ( AIRIXEEH. AT REE. FEIT. Iub FEE
BHEE VIHEILRLETIBNAIHYFETOT. HESX KR ( HESMEM - 100MQ )ZE{T>T
TELY,
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
RISANRDEM - REIORELE-HERERET S LTRELERBNEZHFLET . KMHMHERY ( B2 FH#.
JLE )DBZE. LICOAANAKCEBOBEINREE T ICTHETIABRNAHYET O THES X R
( BFELMER - 100MQ )Z{To>TTELY,
Floor plays an important role in leaking static electricity generated in human body or equipment.
If the floor is made of insulated material (such as polymer or rubber material), such static electricity may
charge. Proper measure should be taken to avoid static electricity charge ( electrostatic earth : 100Mohms ).
There is a possibility that the static electricity is charged to them without leakage in case of insulating floor,
so the electrostatic earth: 100Mohms should be made.

® R / Humidity
BEXBOERER. #ESKEVAROREEMICBRELTEYFTERLICKELGEHLYEFLET,
IRED A0%KRGICEAHEMAERDOBHBERNIEMBERZIERLETEZRET 54, 2EE 40%LLLICRD
FRICLTTFEWN TSR —2RBE TR CADOFLINETIIREFL EEEZ 500 LIZRS, BEORE
JO7—%#ERATSL
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.

® M / Transportation
Ef-REFZOTA ( EECRHE ) [CKYRRORBRFO—IILFOREMBNTELRLY. Ff:-
AREICHEL-HEREICLYFEFTEFERCI BRI HYVFET O TREMHFICLHER N EKE
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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(BNERFDEEER)

[Precautions for operating LCD module]

(1) ARYyoa7zoDIFERIEHERLLIZEN LCONR LD AR I RICEBEEZDERARANELELET,
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) HEBEFHEHEARNICTERLTTSLY,
COHEHAZBAIGE . EARKERRATHOTLEMEIFRIESNFE A,
Be sure to use LCD module within the recommended operating conditions. Operating module out of the

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

(3) LCD/ARILIFHHEDHEN TEESELRVTT SN MEDRRAEBYET

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

(4) REBFRELRBDACAIIVT RO T ITERASNAERTFARDRERLEGYET
Do not use the LCD module under outside of specified driving timing chart. Otherwise LCD module may not have

proper picture quality.

(5) BLERRE. 265 UN (BR. BiB)EL. TNULEDIFE XV IL Y 1 #8EE AN TERGHTRSAUVERIC
BB L TIZElY,
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) LCDEDa—ILABBERNRANTIBE . RTIAATUNRFTET . KRICEENHFET . TOHEET 2D
BEZAAZITOTTILY,
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) BRTRPERDDHIRTDE. SHEBHICEYRBLARILBENIEDLDIENHYFETH . TNIEHETILTERSR
THHYFEEA,
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) AMEFREBITRESN TVAMERRRER (L, BT FoTLZEN, ChEBATHALIZSE. BRADEE - KR
ORFEDL LB HYET . BERECANESEE. ERBEDN\FVFELERDO L. EARKERE
HBAGEWLKIITERELTTSEL,

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) EDV2A—IABREBEAZDAAESOENM, IERIZOVWTIE, KEKREOEBR-EEEEDL—7 2 RIZH ST
TSy,
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 REETCORMEFEAINGGE . BEMNRNIBEICGYET,
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) BERHZE. BEFALLCROMVEMETICHELLZOTTIL, BOSAIZRELTTIL,
After opening the package, do not leave the LCD panel in direct sun or under strong ultraviolet ray.

Store in the dark place.

(2) ERARFREUTTRERMHENREL. ERRFREULTIEAAEDRKLLY . TOIKEBIZRS%L
BAGENHYET, TEALETERMETOREEZSRBVLEY . FLEEOSWSAFICRELET & RARL
BA—D%RITES, TESETERMETOREFEESFELLET,

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.

@) REAE

Keeping Method
a. BEFEAEICIEHTEHENTTELY, b. kLA IZHO THERTIZERE TN,
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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(thDEEEE)
[Other Notice]

(1) HEHEEREERANTOTERIE., REEVLARFTDOTITRBEVNET,

Operation outside specified environmental conditions cannot be guaranteed.

(2) BIR (VDD-GND.VDDA-GND) DAVE—H U RETIFTERT S5, LCDED 21— ILDHEHRGELIC
NAIVEFALTTELY,
As power supply ( VDD-GND, VDDA-GND ) impedance is lowered during use, bus controller should be inserted

near LCD module as much as possible.

@) NRILRE/IZIFREAERDNBEVRFFOATOETA . NEORETENMRITHLTHIELEFT DT,
ESBAPCRNVEMEOBETRERIKELGUVDEICLTZEY,
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, RLTEDA—ILERELEVTTILY,
Disassembling the LCD module will cause permanent damage to the module.

Do not disassemble the module.

(6) LCD/ARILOBEIELI-HE . FORBEZODRICANGN TSN, BRI FR. KIRFICAALEE .
ELIZABRTHLVEELTIZELY,
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) AEBIE. EHHHISHBTERETCOLEETIEICHINT ODS ( HETOV HEE/NDY,
1-1-1k)yn0xT4ay migexER ) Z—0EALTOWER A F-. BATBYFEEA,
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.

() EDVA—IILOREZEIIDVNTIE, A BBKIZEYRBEZTEHEENHYFET,
TNTNDBERAERRHICH-STERELTTIL,
Follow the regulations when LCD module is scrapped. The government you stay may have some regulations

about it.

(8) TDfth BEEFHAICH T HEEFEITETFL TS,

Observe all other precautionary requirements in handling general electronic components.

©Copyright 2026 RAYSTAR All rights reserved
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(LCDEDA—ILDEEIEER)

[Discarding liquid crystal modules]

LCDED 1 —LEWET HERIFLUTOERITTELTTSEL,
Follow the regulations when LCD module is scrapped.

The government you stay may have some regulationsabout it.

LCD/S:JL
HSRABELTRIEZL TS,
- ALCDE A —IILDEEEEMEIEIHYFE A,
- LCD/ARILICIE, ElR-AEMEITEENTEYFEEA.

- LCDNARIVIZEFENDREMBHEL. S<KHE (K 100mg ) T, /ARILHEINTHLRNEH TAEIFEL,

REHLEHEIFE( LD50 ) = 2000 mgkg

ZEEM( Aims test ) : 21 ( Negative ) DMEEFRBATHERALTHYET,

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

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

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

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

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

is used.
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1. B FA#BH Applicable Memory liquid crystal display

CGUAVEEIN VO RAE AN -MBBE DA RETARATLATT,
HNEIER14-112RLTODVET,

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. ZE Overview

- WEAEE//O/RIL

- BEERYAX 1.08%, BEE 160 x 68EFR

- VYT T —REBICKDRREIH

- FEDSAUEBHAEE

- NRILABICT—REIERADIEYRAT)—Z AR

- B/)DOYOEMERAWVCER -BE- OV /N\IMEIED AL EE
- BIEHEEENTFT/ARIL

- RIEARITHCHES

- FPClz&k A6

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

1.08 ” screen has 160 x 68 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. BMAIEHR Mechanical Specification

Table 3-1 ##AI1E4%E3X Module mechanical specification

Item Specification unit
BEEYAX Screen size 1.08” inch
AMERIYT  Active Area 25.28 ( Horizontal ) x 10.744 (Vertical ) mm
Ry bR Dot configuration 160 ( Horizontal ) x 68 ( Vertical ) Dot
RykEwF Dot pitch 0.158 (Horizontal ) x 0.158 ( Vertical ) mm
[ETENRET Pixel Array Square
FEE—F Display mode Normally White
S R~TiE Outline Dimension 34.84 (W) x 16.17 (H) x 2.08 (D) mm
B5E Mass 2.5 (max) g
FENE Surface treatment Front Polarizer : HC (HardCoat) -

[ Note ] 1, Outline Dimension: (W) x (H) x (D) (With backilght)
2. Mass @ (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. ANmFRFHZUEEE Input terminal names and functions
Table 4-1 #HF5E#l Pin description
Terminal| Symbol 170 Configurations Function Remark
Ov91E5
1 SCLK INPUT NoPull 7 J91 -5 .
Serial clock signal
S0 = ==
2 SI INPUT | NoPull T NTIANES
Serial data input signal
FyTELIMES
3 SCS INPUT NoPull
© o Chip select signal ( Active of Hi )
5} EBCOMR En{E 5 (REMZIK)
4 EXTCOMIN| INPUT NoPull External COM inversion signal input Note 4-2
( Square wave)
&< ON/OFFEH
5 DISP INPUT NoPull Note 4-1
ot Display ON/OFF signal o
7RI ER
6 VDDA POWER - Note 4-4
Power supply ( Analog ) oL
TOAIEIR
7 VDD POWER — .. Note 4-4
Power supply ( Digital ) o
COMH| IR D I F
8 EXTMODE | INPUT NoPull . .. . Note 4-2
o 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 ., TIEHLEELTHEL,
ANIHFIFAREIRRE ( HIZ ) [ZIELTIEWTFERE A
Neither Pulled up nor Pulled down.

The input terminals must not be in an indeterminate state ( HiZ ).

[ Note 4-1] HRERTDHAHD ON/OFF #{TLET, ZOB, ABIRNDT—R(FREFSNET,

“Hi” OFFAEYRT—ADRTEITL., “Lo” OBAER)NT—IZREFLE-FFELEEBRTELGYET,
The display ON/OFF signal is only for display.
Data in the memory will be saved at the time of ON / OFF.

13

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&Y EXTCOMINEEZA DT B15E. EXTMODE #“Hi” IZLTTELY,

EXTMODE =“Hi” @O, EXTCOMIN AE#IZHEYET, ( EXTMODEZVDDA~#E#E )
EXTMODE =“Lo” D&, YT IANDIZTHNEHITEYES . ( EXTMODEZVSSEH##T )
When EXTMODE is “ Hi 7, EXTCOMIN signal is enable.

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

“Hi”mode connect the EXTMODE to VDD,

“Lo” mode : connect the EXTMODE and EXTCOMIN to VSS.

[ Note 4-3] VSS, VSSA[EaARVA—HA TR T HERETo>TZELY,

VSS =VSSA = GND
Be sure to connect VSS and VSSA on the board.

( Connection near the connector is recommended.)

[ Note 4-4] VDD = VDDA

©Copyright 2026 RAYSTAR All rights reserved
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4-1 ) AHNEBIKE Input Signal States
Table 4-1-1 ANEBHKE Input Signal States
Voltage | &ZEEF T—REH RAVINAIKEE & &
Symbol 1/0
(V) Boot (Update & Hold mode) Standby note
Lo EXTMODE = Hi
SCLK | Input | 0/3.0 | L Hi/ Lo
npu . 0 i =
p ( 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
i
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 | 0/3.0 Hi/Lo (Change is not permitted ) Note 4-1-4

HFEEH  Common condition

1) BEERFSIEEROtypEDEEH
Each Voltage values show typical voltage.

2) EBEF
Booting
-ERBEARRUVEREAR, ES AN
*When just input Power supplay Between PowerON and Input Signal.

3) T—HEH
Data Update & Hold mode
- RNT—ADEESMAZTER ( LITRUERITES )
- Updates data in pixcel memory. ( 1Line and Multiple Lines update )

4) AR INAIREE
Standby
. FSEHEL TR

* Maintains memory internal data and maintain current display

5) T—REREEFELLEWEEIX. SUTILES (SCS/SI/SCLK) ¥ Lo” &9 %,
Keep “ Lo ” Serial Signal (SCS/SI/SCLK ) without communicating.
- TAEFEFELLGNEEIZ, SCSImFZE ” Hi “ HKEEICLALTTELY,
* 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 4-1-11]

VCOMH|#ZEL )7 IILBIEIZTITO %, AHMRESDEENBETT .

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

[ Note 4-1-2]
FRLTWSHAME . EBEEA A ( Clock pulse ) ABHETY,
Input ( Clock pulse ) is always needed during displaying.

[ Note 4-1-3]
KRBT “Hi” BEEET S,
When displaying it, it's drived “ Hi ” fixing.

[ Note 4-1-4]
Hl 73\ LO(:EEO

[ER&EIIC VDD / GND (VSS) DELLMITHEMLTDFEREHERELFET . ERIRARDEEFEIET 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) #3EEEE Recommended Circuit
4 N

Mi1=1 M1=0 M1=1 MI1=0
oW W W an R

Logic Signal ‘\
Lo

EXTCOMIN @
Lo DISPLAY

EXTMODE ®

VDD
VDDA
VSS

©Copyright 2026 RAYSTAR All rights reserved
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5. ¥ KEHR Absolute Maximum Rating
Table 5-1 #EX®RAKEH Absolute Maximum Rating
(GND =0V)
Item Symbol Terminal MIN. MAX. Unit | Remark
V_VDDA VDDA -0.3 +3.6 Note 5-1
EREEE
A V_VDD VDD 0.3 +36 | V | Notes1
Power supply voltage
V_VSS VSS, VSSA 0 0 A%
_ High Level V_IH SCLK, SI, SCS - VDD A\
=2 =
. )Uj.{”?l@’? DISP , EXTCOMIN
nput signal voltage | y . 1oyl V_IL EXTMODE -0.3 - A%
B RF -
RERE Tstg _ 30 + 80 C Note 5-2
Strage Temperature Note 5-3
FERE (I\RILKREERE) Note 5-3
Operation Temperature Topr - -20 + 70 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 ] EVa—ILOWLAEEHEFTBAL THREREBALGOEIITLTTEL,
Do not exceed this temperature in any parts of module.

[ Note 5-3 ] IRE(E 95% ( RE40E )FETELTTE, FHBRICITEELTTEL,

RARKEE3ICUTICL, EREIELLTTSEL,

WHEL:

Humidity 95%RH Max. ( Ta

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

55, BRI RELREHREBRELGEWVMGEENHYET,

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 | BMEREFEMEDAZRIET HERETHY. IVFSAM SERE - ZOMDORTAHMICELTIE

Ta=+25CICTHEZTLEY,

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

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

©Copyright 2026 RAYSTAR All rights reserved
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6. BRI Electrical characteristics

6-1) TFT/& S/ JLEEBIER TFT LCD panel drive

Table 6-1-1 HEREREIZH Recommended operating Condition
(GND =0V), Ta=4+25C

Ttem Symbol Terminal Min. Typ. Max. Unit [ Remark
. VVDDA VDDA +2.7 +3.0 +3.3 V | Note 6-1-1
BREE
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 \Y
High Level VIH DISP , EXTCOMIN
ANESER
. EXTMODE VDD VDD VDD A%
Input signal
voltage SCLK, SI, SCS
Low Level VIL DISP , EXTCOMIN VSS VSS VSS+0.1| 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

Table 6-1-2) Backlight driving conditions

Item Symbol Min Typ Max Unit Rremark
LED current ILED - 20 - mA
LED voltage VLED 27 3.0 3.3 Vv Note 1
Power consumption PBL - 0.06 - W ILED=20mA
LED life time - 50,000 - - Hr Note 2,34

Note 1 : There are 1 Groups LED

Note 2: Ta=25°C Ao—— » 1K
Note 3 : Brightness to be decreased to 50% of the initial value 1 _
Note 4 : The single LED lamp case. A o— o K

©Copyright 2026 RAYSTAR All rights reserved
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6-2) BIR—%4 > A Power supply sequence
p
EXTMODE y
(Hi or Lo) L/ » SS
f same time
iy [ L (
VDD,VDDA / D) 58
- T2
2 sclk cl =T1 B3
sclk cycles = ! )
SCS | | (] &
TB2 | | i
ScLK AT 30 O 1115 A
SI {C0x20)(0x00 ), { ) _{ ) «
S e e e e e e N )
.', §30ps§TA ‘ \‘. . «
DISP i i 1 ! ) ]
! | TB1, TB1| !
I 30pus=T3 —><—> 30pus=T4 |
EXTCOMIN ! o !
(EXTMODE=Hi) ! I | SS LS
gxrcomN o oTTTTTTTTe | A Vo
(EXTMOD E=Lo) 3 / GND % Q&
Operati ON (N 1 Operation ) /
psetr;temg OFF Power-on Sequence 5 o%m%@ éera on \S
e N
DISP DISP
EXTCOMIN I EXTCOMIN M M
i 30ps min iSOps(TéL) min
SCS 1 SCS — 1 [ ]
TB1: EXTCOMINADISP=LoTA HEh BB, TB1: DISPEEXTCOMINAEIRSIZIIE EMNEIHE, (HR)
The case that EXTCOMIN is input DISP=Lo. The case that DISP and EXTCOMIN start at the same time

Figure 6-2-1 Power supply sequence

XEMIE. 21300 Fr—bh ACRAIL BB

Refer to timing chart and AC timing characteristics for detail

[ Note ]
1)

2)

EiR ON / OFFFM;TEEIE Precaustions at the time of power on and power off.
BEIEONEF(EL,. VDD & VDDA AEIRF. Fizl& VDD Z&IZIE EIF TR,

When power on , VDD and VDDA are same time or VDD should be faster than the VDDA.

EIROFFEF(EL, VDD & VDDA A\EEF, FF=I& VDDA ZHEITILTIFTTEL,

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 t=0
| )) |
VDD /| N\
S\
VDDA 3 3
VDD=VDDA is always required.
Figure 6-2-2 Power supply sequence

T1 : BRERLPRELTHS, SignaliFEZRIBLTIZELY,

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

TA : A= %S4 XETHRICDISPE “Hi“ ITLTLESLY,
Please set DISP to Hight Level after the completion of initialization.

TB1 : TAETSIE#HTHE ({BL. DISP=“Lo” MOEIZEXTCOMIN AN THETCOMMD B RERERBEFTEA,)
F71=. DISPEEXTCOMINZ REIRFIZILE E(F-3HE. SCSMDILB LIFET 30usl LDBEZEZEIFTTTELY,
( 60psTHLTHHA )
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 60ps).

TB2 : EHRATNEDEMLT ZROBEE |
SCS=EZRNAEVEIITIZT2HEICELI-BREETSIE ( £YVV7I737FERA or BEEEKIZEERA ) |
SI=M2 ( £9U773% ) =“Hi” Xl¥ AERAH !
SCLK : BEE i

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, SIInFI&T—REEETHEVEEL. T "Lo” [TEREL T,
‘DISPinF X EIRONIKEERF 1L "Hi” ZRFL T,
- EXTCOMIN#HFI&
EXTMODE= Lo FRE®DIGETHT "Lo” FREICLTIEELY,
EXTMODE=Hi FBEDNHZE(F. —EDEHDEFTEA AL TS,

5
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i -EXTMODE# F %, Hi / LoE b5 MIZEEL TS, !

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

! *Keep ” Hi ” DISP terminal ,when power supply on (VDD ). :

i -EXTCOMIN terminal i

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

! This is valid the case of EXTMODE = "Hi” a periodic signal input is necessary. i

i -Not change (Hito Lo or Lo to Hi ) after starting power supply and during ON !
[ ON Sequence ]

1) VDD, VDDAIL LT/ (ICIZ&LS )
VDD and VDDA rise time ( depends on IC ).

(2) EBRAEVRNZDHAELES,
T2: 1 ELLEM2( £9V7 757 )EFE->THELET 0. BELABEAAZLTTILY,
Pixel memory initialization
T2 : 1 time or more Initialize with M2 ( all clear flag ) or write all screen white.

(3) TCOMAZYF#HMLARPREFR T3: 30usLlE
DISP{E 8% E>THHIEL TLSCOMEZRD S v FRIBD# L ZER T 1= D AR
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) TCOMBHE#AAILEFR T4: 30psiA L
EXTCOMIN® A AIZfECTTCOMMD 1B E # AL 3 5 HiR
TCOM polarity initialization time. T4 : 30ps or more
Time required initializing TCOM polarity accordingly to EXTCOMIN input.

,_______________________________________________________

________________________________________________________________________________________________

_________________________________________________________________________________________________

B H BRSO AR

|
i Duration of normal driving.
1
1
[}

_________________________________________________________________________________________________
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EXTMODE (f
MHiorlo _ _ _ _ _ _ _ e N N
VDD
VDDA ((
))
T7 21 sclk cycles
T5 | i
p———
ses | L (( L
) TB2 L
SCLK AN Tnsnn (« HHHII
S f h ) ( A 0x20 X 0x00 )
) |
” 30ps ST6 >
DISP )) i
(EEMODEH:) ] l <)<)J I
( E?(')l‘qll\‘/l%%l\g:io ) ()() GND
' { )
; ON (Normal Operati
Opst?tzmg S\ Oilzﬁm%g 1’};era 1on Power-off Sequence OFF

TS : Off control

Figure 6-2-2 Power supply sequence

ETOHRIEESZE “Lo” [CLI=&. TODEEZEBRICEIRZOFFLTZELY,

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

and passing the time of T6.

[ Off Sequence ]

(6) ERAEVNZEDHELES,

Pixel memory initialization.

VA , VB, VCOM initialization time. T6

(7) VDD , VDDA F BRI (ICI2 &)

T5 : (2)&RE4k
T5 : Same (2)

T6 : 30psklE

VDD and VDDA falling time ( Depends on IC ).

(
| (6) VA , VB , VCOM® #) &AL B5RS

: 30us or more

_________________________________________________________________________________________________
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6-3) AC 4%1% Input Signal timing Parameters

Table 6-3-1 AC4¥1% Input Signal timing Parameters
VDDA =+3.0V. VDD = +3.0V, 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 - - 70 Hz Note 6-3-1
Note 6-3-2
189,54 _ _ s Data update mode
High duration twhSCS ~oto 851
99,54 _ _ s Hold mode
Note 6-3-1
Low duration twlSCS 6 - - ps
Set up time tsSCS 6 - - us
Hold time thSCS 2 - - pus
SI Rise time trSI - - 50 ns
Fall time tfST - - 50 ns
Set up time tsSI 250 - - ns
Hold time thSI 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 70 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] RIRT—RZEETRAATZEIL, SCSE “Lo” DIKREIZL T =LY,

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

of the display data.

[ Note 6-3-2 ] £BEEEBEHEFDHISHEISSNET,
FEDTOADEHFEHICHEOWTIXBELINELADT, FOMAAIU T ERRICEDSHRBLES,

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
0% ; 90% E
DISP 1% ¢/ -\ 10% : SI
3« s
trDISP tDISP |
« fEXTCOMIN
 thwEXTCOMIN
EXTCOMIN 1% / %
v
trEXTCOMIN tFEXTCOMIN
< tiwSCLK e thwSCLK i
SCLK
« f SCS >
P tiwSCS e thwSCS
90% | o
SCS o

SCLK

Sy D o
SCS / |
. 1sSCS thsCs |
DI ) ;
oA Ko X X A
SI 10% : L 10% 10% ) \_ 10%
tsSl thsl

90% ) \ / \
10%

Figure 6-3-1

ACHAZU 4R AC timing characteristics diagram
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6-4) ;&S Power consumption

Table 6-4-1 H&E®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 | R—)ILFE—F (T—2EHEL)
I TE S8 Mode HOLD (no display data update )
o P - | 15 50 | uW | Note 641
ondition 3
Displa
pay Black display
pattern
Overati T—AEHE—F ( 1HzEHD)
eratin
P & Data update modewith display update
BITE &2 Mode
. (1fram / sec) - 25 100 | puW | Note 6-4-2
Condition 2
Displa . . .
pray Vertical stripe display
pattern

BB Common condition
VDD = 3.0V, VDDA = 3.0V, fCLK = 1.0MHz. EXTMODE = VDD, EXTCOMIN = 60Hz

Update data on all screens.

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

( Common Note )

CHDEFEEREDETHY. COMEMEEDPeakBIRTIEHYFHEAD T, BRICRBEF-ETTE,
VDD+VDDARIZOVTUH DR EEHEHRLET,
( VDD, VDDARIR#DIGE . TNENIZaTUoHDEBEEZHERLET,)

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 : EIRDEAIE LM
Condition 1 : Current measurement period of power supply.

tI_condition 1 : BIERMEIZIEXTCOMINEH T, 2FHALUEELET B,
Measurement time shall be EXTCOMIN cycles, at least 2 cycles..

4 N\
EXTCOMIN [ « S (
(
EXTMODE ({5 S
(Hi)
‘ T1 ’ | tI_condition 1 ,
Data AK :< > Lo QS_
T1 : All Black Display data.
L J
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 : GAIEMMEIE 1secTT .
Measurement time is 1 sec.
4 )
EXTCOMIN [ « « SS
(
EXTMODE Hi N
(Hi) RE
. 1Hz(1frame/sec) _,
Data A& i( L }‘ Lo SS K i }\ Lo % 68
i — >
' tI_condition 2
T1 : All Vertical stripe Display data.
\_ J

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

6-5-1) COM HIEIZ(X, PV F7ILT—% (M1bit) IZTITS5AHEE EXTCOMIN ESICTITIAENHYET,
COM control can be done by serial data or by EXTCOMIN signal.

[ Genaral Note 6-5-1 ]
TL—LRRBIIRTRALICEBOEVEFE THEERTSL,

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

[ Genaral Note 6-5-2 ]
LC R¥5 (COM k&5 ) : KRRITI—ERAHATOBERENVHETT,

LC inversion ( COM inversion ) :

LC material is needed alternative polarity driving as changing timing which should be constant period.
- 8E %ML LT (EXTCOMIN = 60Hz DI5E)
The conditions as an example ( For EXTCOMIN = 60Hz ) :
EXTMODE=Hi , SCS=Lo , EXTCOMIN = 60Hz
fEXTCOMINAY 60HzMDHE . COMAEKE (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
fCOM : 30Hz

Figure 6-5-1 COM inversion frequency
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6-5-2) COMI#EHZETY7ILT—% (M1bit) [ZTIT5HE (COM driving by the serial comman )
( When EXTMODE=Lo )

ACOMAHDIZE . T—AEFTHRUVEFHE LI HRLE COMBEA(fCOM) #—FITHHELSIC. M1 bit &
BHTOIBLENHYET,

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.

HMICDOLTIE, 6-6-5 EESEEEEL,
For more information, see section 6-6-5).

Table6-5-1 EAX%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 - 70 Hz

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

COM frequency fCOM 28.5 — 35 Hz
Figure 6-6-5

6-5-3) COM#HZEXTCOMINIESIZTIT515E (COM driving by the serial command )
( When EXTMODE=Hi )

HMIZDONTIE., 6-6-5 EESHEESLY,
For more information, see section 6-6-5).

Table6-5-2 EA&4$H% 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 — 35 Hz Figure 6-6-6 , Figure 6-6-7
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6-6) ANEBDEALI4 Fv—b Input Signal Timing Chart

6-6-1 T—REHE—FUEEND11T) Data update mode (1 line)

FEEDITOT—4ZEHLES, (MO=“Hi". M2 =“Lo”)
Updates data of only one specified line. (M0=“Hi” , M2 = “Lo”)

SCS |
I
I
|

SI H' ' et (_L
| | |

|
|
SCLK : |

L

I

|

I

I

| | | !

e >
I | | I
I Mode selection period Gateline address period Data writing period Datatransfer period '

( 3ck+5ckDMY ) (8clk) (160clk ) (16¢clk)
Figure 6-6-1 Data update mode by 1line
MO : Mode flag.

TREHE—F (AEYAT—EEH ): MO=“Hi”
R—ILRE—R ( ARYRAT—2EFEF )  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” £ M1=“Lo” OB.VCOM=“Lo” &5

EXTMODE =“Hi” MOB(&. “Hi” or “Lo” £EB5THH

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) £VVTE—FESBLTIZEL,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA:
'S—FT—4 : “Hi”or“Lo” EBHTHA (“Lo %HE )

Dummy data : Itcanbe “Hi” or “Lo” (“Lo”is recommended )

DO0-D159:
EEZATCEBRT—2 ( HLine 7—4% )
Writing Image data ( Horizontal Line data )

Hi : BX® (White)
Lo : £2X7r (Black)
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¥ Data write period
COHBTET—2ZNARILRANSAFT Y RSM4/)D1st T v FICEFRAATVET,

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

% Data transfer period
185y FICEZRAALET—2 #EHRAA T BRICERE(EAHA) LTLET,

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

XT—bTAVTRLREREIX. 6-DAAEBLEERRES RIS,
For gate line address setting, refer to 6-7) Input Signal and Display.

KEHLTT—H2ZEAALET,

Input data continuously

M1 : IL—LRETIFYVIFEXTMODE =" Lo ” DEICHMIZHEYET,
M1: Frame inversion flag is enabled when EXTMODE =" Lo ”.

#%SCS AVLo” A2 A TMO, M2(XVUTENET,
When SCS becomes “ Lo ”, MO and M2 are cleared.
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6-6-2 T—AREHE—FUEEDHEHIT) Data Update Mode (Multiple Lines)

EEOEBITOT—HEEHLET, (MO=“Hi" . M2=“Lo")
Updates arbitrary multiple lines data. (MO0 =“Hi” . M2= “Lo”)

SCS

|
Sl H' ' oY (Gt e
| | I

SCLK

I
I
Mode selection period '
( 3ck+5ckDMY ) '

Gateline address period Datawriting period
(8clk) (160clk )

Datatransfer period

|

|

|

|

| I
~ -~
|

| |

: ! ( 8clk [DMY] + 8clk [Address] = 16clk )

I
L
I
I
I
I

Gate 1stLine Gate (n-1)th Line \s

7

|
> >

I [
' Datawriting period : Datatransfer period | Datawriting period : ]
! (160clk ) I( 8clk [DMY] + 8clk [Address] = 16clk ) | (160clk ) I Datatransfer period
| | (16clk)
g(k 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 ( AEYRAT—HEH ) : MO=“Hi”
R—IRE—F ( AEURT—EREF ) : 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” #HA Ml=“Lo” M. VCOM=“Lo” %5
EXTMODE =" Hi” MBI, ” Hi” or "Lo” EB5THA
When “ Hi”, outputs VCOM = “Hi”, and when “ Lo ”, outputs VCOM =“ Lo ” .
When EXTMODE =“Hi”, itcanbe “Hi” or “Lo”.
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M2 : All clear flag.
6-6-HEVTE—RESRLTIESLY,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA :
‘*E_j—_“_g : « Hl 9 or « LO ” 5-6 B—G:EJEI ( “ LO 9 E*Eﬁ)
Dummy data : Itcanbe “Hi” or “Lo” (“Lo”is recommended )

D0-D159:
BEAGEST—4 ( H-Line ¥—4 )
Writing Image data ( Horizontal Line data )
Hi : A&~ (White)
Lo : 2% (Black)

¥ Data write period

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

% Data transfer period

COHBTIEHT =2 EZARILANAFT Y FSA4N)DIstS Y FITEERAATVET,

BlZIE. GL254 Y EDOT—REEHETGL2S /4 YBDT7 FLRAET v FT 5 EH#IC

GLIZA VBEDT—2 Z1stT vy FMLERA A T ERICEREEAA)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 —bSAVTRURREIX. 6- DA AEBLEERTES RIS,
For gate line address setting, refer to 6-7) Input Signal and Display.

X TRILEHKELTANTTSEL,
Input data continuously.

M1 : JL—LREISYIXFEXTMODE =“Lo” DBICEMIZHEYETS,
M1 : Frame inversion flag is enabled when EXTMODE = “ Lo ”.

#%SCS A “Lo” ITH21=FmT MO, M2 [EV)7ShFET,
When SCS becomes “ Lo ”, MO and M2 are cleared.
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6-6-3 75— JLFE—F Hold Mode
RET—2% G E REORTEHF)ILET, (MO=“Lo” . M2=“Lo")

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

-

‘ £V ;
- >

SCS /

\

DMY (don’ t care)

N

|
| /
SI DMY (don’ t care) {

SCLK
- > | - 1ok >

Mode selection Data transfer period

period (13clk)

(3clk)

\_
Figure 6-6-3 HOLD mode
MO : Mode flag.

T—AEHENF( AEYAT—REH ) : MO=“Hi”
KRRE—F( ARVRAT—2FEF ) : M0O=“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” OFF. VCOM=“Hi” #5717 M1=“Lo” OF.VCOM=“Lo” ZHN
EXTMODE =“Hi” OB, “Hi” or “Lo” ELHLTHH
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)£ ) 7E—RESHELTEE,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA :
A3I—FT—%4 : “Hi”or“Lo” EL5THA (“Lo "%HR )
Dummy data : It canbe “Hi” or “Lo” (“Lo” is recommended )

M1 IL—LREETSYVIFEXTMODE= “Lo” DEIZEMITHEYET,
M1 : Frame inversion flag is enabled when EXTMODE = “ Lo ”.

SCS A Lo” [TH21=FF R TMO , M2IEV T ENET,
When SCS becomes “Lo” , MO and M2 are cleared.

©Copyright 2026 RAYSTAR All rights reserved



W240001
圖章


i."?'?}?"-“ \““.
' MODEL  No. PAGE
'‘RAYSTAR RFMO01080A2AAJWSNNOO 35

6-6-4 £49JF7E—F All Clear Mode

RET—4%0)7LAERAALES, (MO=“Lo”.M2=“Hi")

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

4 N\
SCS | \
SI ‘ M2 DMY (don’t care) )\
SCLK |
- > < >
Mode selectin;n Data transfer period
period (13clk)
(3ck)
. J

Figure 6-6-4 All Clear mode

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

M1 : Frame inversion flag.

M1=“Hi” OBF.VCOM=“Hi” A Ml1=“Lo” DBF.VCOM=“Lo” A
EXTMODE = “Hi” @Ffl&. “Hi” or “Lo” EBLTHA

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

M2 : All clear flag.
M2=“Hi” IZERELTTELY,
Setit “Hi”
DUMMY DATA:
FE—T—4 : “Hi”or“Lo” EB5THA (“Lo” %)
Dummy data : Itcanbe “Hi” or “Lo” (“Lo” is recommended )

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

MSCS M Lo” [THE->T=BFRTMO, M2 [FVUTShET,
When SCS becomes “ Lo ”, MO and M2 are cleared.
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6-6-5 COMR#E: COM Inversion

COMEEEI)T7ILAS (EXTMODE =“1Lo”) ESMEMEB A (EXTMODE =“Hi”) D2iE8EHYET,
There are two types of inputs,COM signal serial input ( EXTMODE = “ Lo ”) and external COM signal input
(EXTMODE = “Hi”).

EXTMODE= “Lo”

Ve
| tv |
< >
5 | 5 §
SCs L L L
oI 4M0*M1XM2* SE)\ ‘MONMINMZN (H ‘MOXMlxsz (D
: 1 T 1
e 3 L oxa
e 3 Y A
nternal bits
of the state) [0/1] X [1/0] X [0/1] X [1/0]
v X4 v x4 v x4
COM ... JL /L -.. JL ...
(Internal Signal) K3 x \ H3 X SS 3 x SS K3
I . ! . !
:4 X2 >:< X2 >:
- >
fCOM
\

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

M1:COM polarity inversion flag:

X1

X2

X3

M1=“Hi” QOF.VCOM=“Hi” #Hih
M1=“Lo” M. VCOM="Lo” Z#H5h
If M1is “ Hi” then VCOM = “Hi ” is output.
If M1is “ Lo ” then VCOM = “Lo ” is output.

COM RERIF M1 I3 7 IS LI-BiEICEIVBEDLYET,
COM inversion has been changed by M1 flag statement.

TIRBHEDHAMETAF RBEDEAR S AT RELRYRFELTTEL,

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

IfM1is0(Lo),COMis 0(Lo)
IfM1is1(Hi),COMis 1 (Hi)

¥4 : ZODRAZT T COM flag-bitlLf=M>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 )
M1 (bit) L 1
0 0

EERTOREICHNHOST . M1 O bit (TR>TEILT S,
It changes according to the M1 bit regardless of the state before the change.
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EXTMODE=“Hi”_ (COM inversion timing has two conditions )
@D EXTCOMIN input during high period of the SCS signal
4 %3 I
scs | !_ /|\_|
| '
SI . '
SCLK /( Serial data : X3 H I( Serial data
| ]
Drives lorpforf or ff o0 fo or v | 1 freimopisl [ or Horflorp]or]
(Internal) ]
| '
. ' ;
EXTCOMIN [ ] [ ] L L ]
B B B ! [
H H H I ]
s s s [ :
g Reverse the g Reverse the g Reverse the | Reverse the : Reverse the
COM flag COM flag COM flag | COM flag ! COM flag
H H H | ]
COM flag \ 4 \4 \4 | v ' v
(Internal bits | :
P—— | o | o/t ) tupr | [0A1 | [1/0]
1 '-‘ "{" | l"
Y v | v V

.

COM

(Internal Signal)

E nop ( non-operating state)

X Reverse the state X Reverse the state x .

>

-t

fCOM

|:| op ( Operating state [Active] )

Y

Irregular cycles (prohibition)

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

[ Note 6-6-1] EXTCOMIN®D I : EMNY Ty TRELET,
Inversion at EXTCOMIN riseing edge.

*1 :© COMREZITLET,
Make “ COM ” reversal depending.

%2: EXTCOMINDREHF—FIZLTLFZELY,
Ffz. EXTCOMIN [ZEHETT—REEFE L. SCS=“Lo” HMZKRIFTT. COMREBEAN—EIC
HAHLIITLTTFELY,
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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X3 . ZOEEBEOEAIUTIFHENLANTOET,
F— R EEELRWESIE, SCSZHI(1) I2LAWNWTL IFEN,

The signal timing which isn't good.

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

X4 1 X3OMHETIE, CONRERITOhEEA, REEFFRFSAED)

COM inversion does not occur. ( State is preserved )

%5 :  EXTCOMIN®iIH EMNYIYI T, COM Flagbit, COMRERZITLNET
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]

EXTCOMIN

SHRERHTORHE
State before inversion

K HRT% DIRRE

Status after inversion

SCS=Hi Hi

N

1

0

0

1
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®@ EXTCOMIN input during low period of the SCS signal
-
] N n
- o |
EXTCOMIN — — —
COM flag v v \4
(Internal bits
of the state) [0/1] X [1/0] X [0/1] X [1/0]
3 e e
Y ox W3 vy X
(Imeggl\s/fgmp X Reverse the state [ 1/ 0] X Reverse the state [0/ 1] X Reverse the state
| |
| |
< fOOM >
\\§

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

[ Note 6-6-2] EXTCOMIN®D L% EAYIT YO TRELET,
Inversion at EXTCOMIN riseing edge.

%1 @ EXTCOMINIE ENYIVDDAAIY TCOMREFITVET,
COM inversion polarity has been set by rising edge of EXTCOMIN.

X2 EXTCOMIN® B —FEIZL TLZELY,
The period of EXTCOMIN should be constant.

%3 ' EXTCOMIN®iIH EMNYIYI T, COM Flag-bit, COMRERZEITLNET
COM Flag-bit and COM inversion on the rising edge of EXTCOMIN.

Table 6-6-3 COM state 3 (EXTMODE =Hi and SCS=1Io)
COM state ( COM flag state) [ note 6-6-2]
SRR OIRRE SR % DIRRE
EXTCOMIN State before inversion Status after inversion
1 0
SCS=Lo Hi I
0 1
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RAYSTAR

O

R —FPFLARRE Input Signal and Display, Gate address (Line) Setting

R

ESLEEER

6-8) A7{

GL: Gate address line

%% Gate line address setting

A

Table 6-8-1 #—rSA4VT7KRLR

AGO | AG1| AG2 | AG3 [ AG4 | AG5 | AG6

GL

67

68

AGO | AG1| AG2 | AG3 [ AG4 | AG5 | AG6

GL

AGO | AG1| AG2 | AG3 [ AG4 | AG5 | AG6

GL

10

11

12
13
14
15
16
17
18
19
20

21

22
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< T—ANEmZRTEE Data positionin display [H, V] >

-

P160,L1

Display surface

RRME

P160,L68

P*: Pixels position

L*:Gate address line

Figure 6-8-1 Data position

©Copyright 2026 RAYSTAR All rights reserved



W240001
圖章


MODEL No.

RFMO01080A2AAJWSNNOO

PAGE
44

7. SFHIETE Optical specification

Table 7-1 FtPRO%HME (RET45ME) Optical specification ( Reflective Mode )
VDD = VDDA =+3.0V, Ta=25C
Ttem Symbol Min. Typ. Max. unit Remark
RAEH , 621 40 60 -
Viewing angle Horizontal
6 22 40 60 -
Range °(degree) | Note 7-1
611 40 60 -
CR=2 Vertical
= 612 40 60 -
AV AR Note 7-2
~FIRR CR 15 20 - o
Contrast ratio Note 7-3
ﬁ.§i¢ . R 12 16.5 - % Note 7-3
Reflectivity ratio
WEEE Rise Tr - 10 - ms Note 7-3
Response
K Note 7-4
Time Fall td - 20 - ms
NRILEBE X - 0.31 -
Panel White Note 7-3
Chromaticity y - 0.33 -

Table 7-2 FFHIHHE(EE )

Optical specification (+Back light Mode )

VDD=VDDA= +3.0V , Ta=25"C

NRIILEEE
Panel

Chromaticity

Item

Symbol Min. Typ. Max. unit Remark |-
X - 0.26 -
Measure
y - 0.25 - by K8
L 15 20 - cd/m2

©Copyright 2026 RAYSTAR All rights reserved
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[ Note 7-1] fREFADESE Defintion of Viewing Angle

-
Normal line
|
| A 022
A611 | A 612
6 o'clock direction 6 o'clock direction
\\

Normal line

Figure 7-1 Defintion of Viewing Angle

[ Note 7-2] AV rSRMEDESE
Defintion of Contrast Ratio
OVRSRAMEEUTOKSIZEET D,

-The contrast ratio is defined as the following.

Reflection intensity in white display

Contrast ratio(CR) = . ) . )
Reflection intensity in black display
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[ Note 7-3 1 JLZ24F{E D BITE 25

Optical characteristics measurement equipment.

‘OVMSAME, RETE, NARIILKREREDREFRT-2GEREDREIERT-30RELEZERANT,
EEHDSVECNERFEREICTAELET

- 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

HBIEEF Measurement equipment

HBIEEF Measurement equipment

(CM700d) (LCD-5200)
Ve A4
Normal line
8 Normal
Sensor ‘
Light Source Sensor
O Light Source
Integrating
sphere {’
-30°
LCD panel LCD panel
Display center Display center
- /N

Figure 7-2 Contrast ratio, Reflection ratio,

Panel chromaticity

Figure 7-3 Response time
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[ Note 7-4 ] ERE ( RFEDEIL )
Respons time ( Change in reflection ratio )

-BRUBKEBLLGHETZEZANL. TOHOZHFLE NOFRELICTERLET .

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

white or black

4 \
White Black
— — | |
100%
90% AN V4
Optical receiver output
(Incremental )
10% —
— e ) — [
Tr Time Td
—
|\ J

[ Note 7-6 ] BIERE (B@HE)

Figure 7-4 Response time

JeprtE ( BERME )DREAZETHITRLEY  BIEEEIFTOPCON#DIEEET SR-3 ULIRTY,

Measurement equipment ( Transmissive mode )

The measuring method of the optical characteristics ( Transmissive mode)

1s shown

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

4 )
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) IHFHIYLH T Pin Assignment
MO TEDFEMIEIR14-1[ZRLET S

The outline dimensions are shown in Figure 14-1

DIMI@Area A

DOl ® Area B

Display surface Rear surface

Z
o

Symbol
SCLK
SI
SCs
EXTCOMIN
DSIP
VDDA
VDD '
EXTMODE

VSS @

VSSA

O (00 [N (O (W kW N [

—_
(=}

Table 8-1-1 TFT LCD panel terminal Figure 8-1-1 Pin Assignment 1 ( Area A)

No. | Symbol Description

1 A Power for LED backlight (Anode)
Power for LED backlight (Cathode)

K
3 K Power for LED backlight (Cathode) =
/ N / \\
A Power for LED backlight (Anode) \ 1 /) <4 /

Table 8-1-2 Backlight terminal
Figure 8-1-2 Pin Assignment 2 ( Area B)
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8-2) FPC #TYehIT414# FPC Bend Specification

Table 8-2-1 ##Ea%x942 Recommended Connector

Product manufacturer Series Part number Contact
Panasonic Y5B AYF531035 L T# 5 Bottom and Upper
HRS FH34SRJ FH34SRJ-10S8-0.5SH L T# 5 Bottom and Upper

FH28 FH28-10S-0.5SH T# 4= Bottom
Molex 503480 503480-1000 LT & Bottom and Upper

FPCEHYEITHRRIE. & (1) THETLERZEMH (2 THELERULETHIFTTSLY,

FPCIEASRIZHEMUGORERENKBLET, -, FPCE/ARILDEEEICIE

AMLRZEEZGVERBEWNEBLET .

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
between panel and FPC.

&(1) FPCHEMIT4EE: ASAITyPHS 0.8 mm — 6.0 mm
ZH(2) &=/BIFR: AR R0.45 mm

no stress to connective area

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
R0.45

Figure 8-2-1 FPC Bend Specification

[ Note 8-2-1] RIRFAMRBINFYRIIFLZNOTTELY,
Do not bend to the front polarizer film side.
[ Note 8-2-2 ] HiWBHIFHEIHIEL 3 EFTELTTELY,

Bend frequency: 3 times or less ( Repeat bend condition :

180°~ 0°)

[ Note 8-2-3] FPCZ$>T LCDEDa—/ILZE ST, FPCICEERZ AZMA=YLAENTIZEL,

Do not hang LCD module by FPC or apply force to FPC.

9. ‘rmfI RU {REFHARS Display Qualities and Warranty Period

BBTARTUAED 21— IVRRAAICET2EEL, HEREREEEICE D

Please refer to the Incoming Inspection Standard (IS ).

RELHEEHETALY 1258895,
i@, ERIZERY X LWL EDEEICIELRETREE T 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. 5} 3+ B External capacitors

Logic Signal \

\

~--

DISP l

VDD

VDDA

l_, 1— J, VSS

VSSA=VSS=GND

DISPLAY

Figure 10-1

={E Recommended capacity value>

Cl1 : DISP-VSS :rank B 560pF Ceramic capacitor

BAGVRISIRAEBLEYS,

The recommended minimum capacitance value on DISP is 560pF,

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

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

X EEERR USRS DONTIEERESITYT,

X Above circuit and parts are only recommendation.

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

External capacitor recommendation capacity value

DISP Q#RFZERODIVTUHAREE 560pF £LFETHY. DISP 15 EAYEREOHIRIE

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

CHEADBRIFEH I AT LAEBEHEFHEIAL V- ETRETL T,
(AVTUYBREBRFRBELIVORELGIDZFERT SEILTHE )

For actual use, please evaluate their conformity with your system and design
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1. IRI#EE Marking

1M-1)14>52y bR Displayed by printing. (Ink-jet print)
B-1-1[CERIEZRLET
The display position is shown in Figure.11-1-1.

4 3\

Dispaly contents —
[

| Display |

side up

Line2 — 01234A

i Linel — YMDDP

Printing Area

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

Table 11-1-1 EIFRHNZRFFM Marking line definition

Line | Marking Description

. | yvopp | Y | MEFG@EERE)

1,2 4
Single-digit year ( Last digit of the year ) 0,1,2,3,4,5,6,7,8,9

M SLER 14T

1,2 4 X,Y,Z
Single-digit Months »2,8,4,5,6,7,8,9,X, ¥,

DD | & H247

01,02,---,30,31
Digit of the day T T

P HEITHZI—F
Code of manufacture

01234 | Consecutive number Numbers 00001 to 99999
( Traceabillity number )

WETa—F

Product revision
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12. 828 Packaging form

TBD
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13. €8S ER S Reliability Test Conditions

13-1) {EEMEHEREE Reliability Test Items

Table13-1-1 Reliability Test Items

No. Test Item Condition Remark
=8
1 ﬁ.lm{%# Ta=+ 80°C 240 h | Note 13-1-1
High temperature storage test
i Ta= —30C
o |Hmfr | BERE =3 | 240 h | Note 13-1-1
Non Low temperature storage test | ( #5821t No condensation )
ti .
::;:ra TE | ma Ta= —30C (1h) ~ +80 C (1h) | 5cycle | Note 13-1-1
3 Thermal Shock test Y
FHEME +200 V. 200 pF (0Q)
4 ST s . . Note 13-1-1
Electro static discharge test ZiH¥F: 1A each terminai: 1 time
= e 2 1E
. . . — A 0,
5 High temperature and high humidity Tptig*c /95%RH _ 240 h | Note 13-1-1
operating test ( #5ZZ 1k No condensation )
BEBE O
6 | High temperature operating test Tp=+70 C 240 h | Note 13-1-1
R : Tp= —20C 240 h | Note 13-1-1
7 | Low temperature operating test ( #£F21t No condensation ) ote

[ Note 13-1-1]
Ta = BEIFEEE Ambient temperature
Tp = /3R JLRE Panel surface temperature

EaliE-2:3

Result Evaluation Criteria
ZEKREIZBEVT. RIABERHOLEEFA L XELLLELAENE
Under the display quality test conditions with normal operation state, these shall be no change
which may affect practical display function.

(X)) FREBFIRIE:

normal operation state:
BE =+15 ~ +35C
BE =45 ~ 75%
BBSRIE =86 ~ 106 kPa
Temperature : +15 ~ +35C
Humidity : 45 ~ 75%,
Atmospheric pressure : 86 ~ 106 kpa
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15. INCOMING INSPECTION STANDARDS

1. Scope
These incoming inspection standards shall apply to CG-silicon TFT-LCD modules
(hereinafter called "MODULE") supplied by Sharp Corporation (hereinafter called the "Seller")
to__Mitsutech (hereinafter called the "Buyer").

2. Incoming inspection
The Buyer shall have the right to conduct at its own cost and expense, an incoming
inspection of the Module's at the destination specified in the relevant bills of lading in
accordance with the Module's specifications separately agreed upon and the inspection
standard set forth in this Article.
The Buyer shall notify the Seller writing of a result of such inspection judgment
(acceptance or rejection) in accordance with the said inspection standard within 40 days
after the date of the bills of lading.
Should the Buyer fail to so notify the seller within the said 40 days period, the Buyer's right
to reject the Module's shall then lapse, and the said Module's shall be deemed to have
been accepted by the Buyer.

3. Method of incoming inspection
Unless otherwise agreed in writing, the method of incoming inspection shall be in
Accordance with a sampling inspection based on ISO 2859-1.

a) Lot size : Quantity per shipment lot per model

b) Sampling table : Table in ISO 2859-1

c) Inspection level : General inspection level 11

d) Sampling type : Single sampling plan for normal inspection

4. Acceptable quality level ("AQL")

The AQL for major and minor defects shall be respectively set forth below.
a) Major defects: AQL 0.4
b) Minor defects: AQL 1.0 Based on overall evaluation

5. Classification of defects
Defects are classified as major defect and a minor defect according to the degree of
defect defined herein.

a) Major defect
A major defect is a defect that is likely to result in failure, or to reduce materially
the usability of the product for its intended purpose.

Function defect
Abnormal operation including distinct black line defect and /or white line defect.
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b) Minor defect
A minor defect either is a defect that is not likely to reduce materially the usability
of the product for its intended purpose, or is a departure from an established having
little bearing on the effective use or operation of the product.

1. Dot Defect 4 .Scratches
2. Display non-uniformity 5.Dents
3. Foreign particles 6.Current dissipation

6. Determination of acceptability and subsequent disposal
If the number of defects found in the sample Module's from the lot is equal to or less
Than the applicable acceptance level, the lot shall be accepted.
If the number of defects is greater than the applicable acceptance level, the lot shall be
rejected. The Buyer shall inform the Seller of a detailed result of such inspection within the
time period stipulated in Article 2.

The disposal is as follows :

a) Accepted lot
An acceptance under the above incoming inspection shall constitute an
acceptance by the Buyer of such lot of the Module's in terms of the landed quality thereof.

b) Rejected lot
If a lot of PRODUCTS is rejected under the above incoming inspection due to any defects
for which the Seller is responsible and such a fact is clearly confirmed by the Seller, the
Seller shall exercise one of the following three options. This must be determined with mutual
consent and shall be confirmed by the Seller. The best choice of the options shall be left to
the Seller's discretion and the Seller shall advise the Buyer of its choice not later than
two weeks of receipt of the Buyer's advice :

1. The Buyer shall return the defective lot to the place to be designated by the Seller and the
Seller shall screen all of the PRODUCTS in the lot and repair defective PRODUCTS.
2. The Seller shall screen all of the PRODUCTS in the lot and repair defective products within
a reasonable time period at the Buyer's facility.
3. The Buyer shall screen the entire lot for the good modules at the expense of the Seller
to be separately agreed upon. The rejected PRODUCTS shall be returned to the place to
be designated by the Seller
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7. Inspection conditions

Inspection conditions

Item

Reflection inspection

Back light inspection

Panel surface

1000 + 250 Ix

Use Back light*

Viewing angle

eyes of the inspector shall be
90 £ 5 degrees.

[llumination (uniform lighting on the panel surface) | (4300cd/m2+430cd/m2)
Light source Florescent tube LED (Back light)
Ambient illumination 125 £ 25 Ix “«—
Ambient temperature 20 ~25°C «—
Ambient Humidity 50 ~ 80 %RH «—
Viewing distance 250 mm £ 50 mm «—
o . Set light tube without .
Direction of lighting reflection on the panel surface
The surface of the Module and the
«—

How to use ND filter

Use ND filter close to eyes (fig.1)

Use ND filter open to eyes (fig.2)

Check pattern (Bright dot)

Black picture position

4+—

Check pattern (Black dot) White picture position «—
* Please refer to the panel surface brightness of the specifications
Q Light source Light source
. ND Filter
. —\ < - B
e 250+=50mm
LCD Panel 250250mm | 1| CD Panel ND Filter
I
I [ S
Light source ,
fig) Lightsource (ig2)

8. Appearance inspection

8.1 FPC appearance inspection.

a. FPC part

* There is no scratch which reaches copper foil.

* There is no peel off of Film/Stiffener.
* There is no pattern disconnection. (Do not allow pattern crack)

b.Input terminal part

* There is no non-plating part.
* There is no scratch and/or dent with possibility of pattern disconnection.
* There is no stain with possibility of loose connection.

(Do not allow expand.)
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8.2 Glass edge crack/chip

6.2 Glass edge crack/chip

X2

X1
Panel edge

Iltems Inspection criteria (Acceptable level)
@ Chip on glass corner (except terminal part) - X1=1.0mm and Y1=5.0mm or
——Pm e X2=5.0mm and Y2=1.0mm
(However, X+Y=5.0mm)
Edge ~ A/A=1.88
| |
; I A/A
g L--- - -
* Edge ~ A/A=1.58
/'\ R

Panel edge

Edge ~
A/A=1.88

]

=

Edge ~
A/A=1.58

Panel edge

@ Chip on glass edge (except terminal part)

« X=10.0mm

«Y=1.0mm

@ Chip on the terminal glass

- FPC and/or pattern shall not be
affected.

= Crack and/or Chip shall not reach
the pattern.
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6.3 Panel burr

ltems

Judgment criteria

Panel burr (common to all the edges of
the front and rear sides)

0.2mmkl /0.2
mm orless —>|

NES
Burr

Included in the dimensional tolerance.

9. Cosmetic inspection
9.1 Active area (25.28mm x 10.744mm)

9.2 Dot Defect

|

_10.744

ltem Allowable number
White dot 0
Black dot 0
Total(White dot+Black dot) 0
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W240001
圖章


o )
70 ® L XY

2e .'. “\\
v

J.’"‘"" b
e MODEL No. PAGE

|l..c
' RFMO01080A2AAJWSNNOO

‘RAYSTAR 65

9.3 Cosmetic items
Width : W(mm) , Length : L(mm) , Average diameter : D(mm)

—I Average Diameter I—

ltem Inspection criteria Allowable yy
S D02 0 . )
Fore|gn particles, stain 0.2>D>0.1 2 v
(Circular shape) el «— bH»
0.1=D ignore
L>2.0 or W>0.03 0 [_D=eroyz |
Foreign particles, stain [~~~ -7 TTTTT o Tt
(Liner shape) 2.0=L>0.15 and 0.03=W 2 —| Length, Width |—
L=0.15 and W<0.03 ignore W
I'g
L>3.0 or W>0.1 0 P
Scratch 3.0=L>2.0and 0.1=2W 2 L
L=2.0 and W<0.1 ignore
. - " " L=Longest point
Scratches, contamination, and foreign matter on the back side W=Widest point

of the LCD panel are acceptable.
Appearance inspection shall be applied to the active area.

9.4 Display non-uniformity(Seen on white or black picture position)
There should be no distinct non-uniformity visible through 2% ND filter.
A1
10. image sticking

It is not visible at 90° *5° when using a 2% ND filter.

11. Others
If some problems arise about mentioned items in this document and other items,

the user of the TFT-LCD module and Sharp will cooperate and make efforts to solve
the problems with mutual respect and good will.
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