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(FEHEBOERYBEVWEUVARARAOHEERICH=>TODFEE)

[NOTICE]

KEHEDERE Precautions)>?

a) AIEZXBHOEEEICHIDOLOIATLEENTOETOT, RYFEWIZIET+HICTEEIRCERIZ, Rtk
EOABTEHMICEMTHERLGVES, BEVRLLEITFET £, FZFBICHLTEAEEEZELEM THRLEG
W&ES. BEEWLRLEITET,

This publication is the proprietary of SHARP and is copyrighted, with all rights reserved.
Under the copyright laws, no part of this publication may be reproduced or transmitted in any form or by any
means, electronic or mechanical for any purpose, in whole or in part, without the express written permission of

SHARP. Express written permission is also required before any use of this publication may be made by a third party.

b) AEEHKREBICHBESIATWDICAMBIX, BHESREZFE-RKROTECABZESRATL-0DELDTHY . KiEEE
[CEOTIXFB#E. TDMEFIOERICH T HIREFEIIERIEDHFEZITILDTREDBYFEE A
F BHARGTERALECEICKY . F=FEIXMEEFICHMDOBIENRELZS S EHEMDIEE.
SEICEEMDAED LI 2EXLTE—IFDOEREEZRELEE AW
The application circuit examples in this publication are provided to explain the representative applications of
SHARP’s devices and are not intended to guarantee any circuit design or permit any industrial property right or
other rights to be executed. SHARP takes no responsibility for any problems related to any industrial property
right or a third party resulting from the use of SHARP’s devices, except for those resulting directly from

device manufacturing processes.

c) AEHREICEHINAAEGOFEAFHECERALOFESESFEFLTERAINDIZEFICRERTHEEIC
HLTEE—UE0ERFZEVVEF A,
SHARP assumes no responsibility for any damage resulting from the use of the device which does not comply

with the instructions and the precautions specified in this publication.

d) BHETHAOLLIIEEMBEZTOLO, HHE. FiE. H8. B, 2OMORBICOVWTENGLTEE
TEOBEAHYET . AR SOFERARICIEERFTOERELTHALICTHERBONEEETTIOBMULELET,
SHARP reserves the right to make changes in the specifications, characteristics, data, materials, structures and
other contents described herein at any time without notice in order to improve design or reliability. Contact SHARP
in order to obtain the latest publication before using any SHARP's device. Manufacturing locations are also subject

to change without notice.

e) BMAIFIFBULGFERICE>TELEEBFICOLWTE—UVOEFREZEVERA,
AEMIETROIIE—BAEEFHEEGF I CERASN DI =OIERFT SN TNET,
Observe the following points when in using any device in this publication. SHARP takes no responsibility for
damage caused by improper use of the devices.

The devices in this publication are designed for use in general electronic equipment designs, such as:

IN—=YFI)LaAVE1—4— Personal computers

Ei5H Office automation

B SR Telecommunication equipment

- 5T AR Test and measurement equipment
EEM R Industrial control

- AV 2R Audio visual and multimedia equipment
"REAEILHSR Consumer electronics
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f) AEBZUTOLOIGHERFFERATIGS L. BRIV GRIIZEREL., EHEE-T2HZEEH
[CTHERT AFITHERLELET.
The appropriate design measures should be taken to ensure reliability and safety when SHARP's devices are used

for equipment such as:

EEEIF PR ERE (RITH., BE. BRELE)

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

A ER=g Traffic signals

1 R AL O #5058 B A Gas leakage sensor breakers
-To—LEE Alarm equipment
-BHRETEHRLTE Various safety devices etc.

g AEREBILUTOIIGEOTEMEREE - ZE2MILBLSAIAR~NDERAZERLTEYFELADT, FH
maE ML BAEICIEFERICIESENT TS,

SHARP’s devices shall not be used for equipment that requires extremely high level of reliability, such as:

BRERUFHBEEH#ES Military and space applications

- [ F 0 il fE 4 25 Nuclear power control equipment

- miEFICh DS ERE S Medical equipment for life support
MZEFEER Aerospace equipment

-FFRE SR Trunk line communication equipment

h) RERBIOETTALGRAHYELS, FRICHEAREROQAFTTIERIAEET SOBBEOELET .

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

) AEBRERANERIIAEUNTIERSNAESE, FHICEARFEEOFTTERRSET T IOEEL
BMLET,

Contact a SHARP representative, in advance, when intending to use SHARP' s devices for any “specific”

applications other than those recommended by SHARP.

J) AEEZBIZERBENELEZGSIENFDITSEICKYRBRTHLODELET .
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 AVEBHBRERMEOERAEHYFEA.

The ozone—depleting substances are not used.

) AHEFIERoHS EU/2015/863ITEDNTHEYET . RoHSIRE DM B PIER/N\TT/DERNEEF IHYELF A,
The device in the production is based on RoHS instructions EU/2015,/863.

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

©Copyright 2017 SHARP All rights reserved
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(EYZLVEEEIR)
[Precautions for handling]

(1) EDa—ILORYFEWETELRYERDVLGEWNRIBIZTIT>TTELY,

Treat LCD module in dustless surroundings.

(2) FPCEANARIZIIBIRT 51X, T EDA—ILICANT HEBRPLESEOFFIZLTMIBIToTTFELY,
Be sure to turn off the power supply when remove the plugged FPC.

(3) FPCOREMUBFIZIZED 2 —ILEIDEIFEERCFPCIZER ULV AN LA NKIITEBLTTSELY,
HiEOEMA REGAHRREMEABHYET .
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) NFILREDRAREZI2EZHVLDT, BONELDPHEHELDTEOLZYLGEWNI S IMYFEWNIZIE+75FEELT
Ty

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

(5) LCONRILIEIASANEEN TS = ETPHETIEATLEISEENHYET,
EICEARWLZITFELTTELY,
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) FEZMH<E=O. LCONRIILD Iy B IZIXFEFEL TS ALEINTLELSTH, FEF TIEMNGZLT T LY,
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.

(7 KEFHRFEMETAEERVLUIORAICGEYET DT, I<CICHREMRDOINNEIZLoNNNAFTHEN-T
TaEby,
Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft

cloth immediately.

8) A MIICGSZEATRYET . BUYLGHEI A REHBNELET .
This module contains CGS. Please use appropriate anti—static protection methods for all contact with the LCD

panel and its electrical circuits.

(9) KIS ENMRIEDEF AERIMB B THRITEVDRIITEHER T,

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

(10) LCOABEEELI-5E . BaRNASAEEMENHYET . B@MR-TAVLE ICEMLEZE S, HESEZITEPHMIC
KTV L TLIZELY,
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 2017 SHARP All rights reserved
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(1) RAERLEDTIE, BFEMNELBEIN AT ML THUFEON2TO—THRERIELTTELY,
INFIIEENENSZEE. REROOIVIEIESANHFTHEIM-T TS,
FENNRDLEEILIPAAVTOE LT IILa—)L) EFE->TREEZEGEEM-TTELY,
F1-. LCONRILIGFEITF M EZFERALTLET . COBAICHEHBFID NN ET EHEDORREELGYET
DT, MYBLNZIE+FEFEL TSN, £ - BEETHNAZLTEE0,
inFERDFRTITIRIE, BRAEMRDH OINIEIEZoMNHTAETEOTTFSLY,
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) RHABRADL—ILOBERIDBEVFITIELS RRTFEEDBANHYET,

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

(BEHBFDITEEE)
[Precautions for Set-design]

(1) BEQRRELYET DT, RLTEY2—ILEREBELEWTTELY,
Disassembly of the LCD panel in any way voids the warranty and may permanently damage the LCD panel.

(2) IRV EICRRENT=T — b ZANF ARV RTBAE LS BB SN TS EIEFER) Z5 @V EICSn T & IER
[CEHELIELRTREE MDY FET DT, LCDED A —ILZERETT DR, 7T —rESA N\ T EXT L HBETT,
FLCD/AARILAIEIC KSR FEDEO SNBSS ENARILFED SILIZ DAY RRBEHIMET T HFH
HYUET  LCONRILAIEZEART DL O5RETISHBLEIZE0N,

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.

() AZAEITHELULEDIE A MHSGENFRLCDN\RILZF X +ABEELTTILY,
FrERVEDFREHZENT, RChFORARL A M o/ELMREEEL TT LY,
Support for the LCD panel should be carefully designed to avoid the outside of stress specification on 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) FPCONEImEIZIEAYF)—FBRHASENHYET OT, EEBEM EEMLGENIITEFE TS,

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

(5) ELA—IILEAICER—EOENNIDLERTLS. RRARGEDREAELGYETOTEDA—ILEETEH
EiBT HEIEHEEICIXLIELTTSELY,
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) NRIILERAIZRERFZOITAEEEEEZLIESEOIZTOENLIFELTTFSLY,
In case of attaching a cover glass or touch panel to the front surface, use appropriate measures to avoid degrading

optical performance.

©Copyright 2017 SHARP All rights reserved
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(7) REREICRESh TWSIEXmKERIEL. BT FoTLEZEW, ChEBATHERAL-ES . B BEHE -1k
PEHEDOLIEDBENLBYET ABERECANESED. EXHRO/N\IVFFLEEDO L, EXNRKEEE
B ATENKDITERETLTTFELY,
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) HEEIMEFHGFHBEAICTEALTTSELY,
COFEHEZTBEA5E ., BAERRKERATHO>TLEEEFRIIShFE 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) EVa—ILANBREAZODAHESOEN, ONIZOVWTIE, AMEFEEOER-EEEBEED—4 X
'ﬁt'j‘tTéL“-:-
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on—off input

signal after power on of LCD module.

(10) EVrDEREHICEHLET. EV 12— LB EFOERRRBFRELEBEXCRIT TS0,

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

(11) EZa—ILOBRYBEVDRUOHEAFAACFRLTERIEMHFELEETEN AP TORBEELELIC. ChoDHR%E
RETHHE. FF. ZE5F . BEFOMHOEREIEECLCERDREAICGESENAHBYFEI DT, COLIE
RIBTTIEEALGZLTTZELY,

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) EVA—ILEKREAEIEBHIEELTRESER—IE>THEYET O T, REFZRA—FERIHAL TITHEALIESLY,
Fr-—EFRSLERESSR—MIBEYMASIFLEL T ZEL,
RESIA—F2BURBYM T TERRBEFT AL RARKRANEREL. RTARZELAFEMELADYET .
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/ARJLIE, BHHAIRA ML RIZEYRRICEENEHLIBZNHYET . . BHBYHLEGEDRARL AN
MHENERICER EITERELTTSLY,
Panel is susceptible to mechanical stress and such stress may affect the display.

Place the LCD panel on flat surface to avoid stress caused by twist, bend, etc.

©Copyright 2017 SHARP All rights reserved
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(14) X2RFIETRURTABREHLE, BOBEMBIERAINOITRF G-IV EBFIDOLCD/ARILA
DFBEFIEDT=8 ., BRARIDEE - HETOCATHW WA EHOEBREEEZL TS0,
To prevent reduction in optical quality and abnormal display, avoid exposure and contamination of the LCD panel
from epoxy resin (mine system curing agent) that comes out from the material and the packaging material used
for the set side, the silicon adhesive (dealcoholization system and oxime system), and the tray blowing agents
(azo—compound), etc. Please confirm LCD panel compatibility with materials employed in your manufacturing and

shipping processes.

(15) EDa—ILICBAMERERIENELGNEDIC, MBMEZEL-BREE ZHEZBRBEULLET,

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

(16) AR ML, K -IELEKRTEHYFZEE A,

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

(17) AEGIZIXTERBBREZFEALTOVETOT, N\RILOERWEIZE (TH8FER 00V E)IZIEEFED L, TR
DARBZHEE T LY,
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.

® {EZ%3E/Operators
EEXEBEMNEIZDITHKIR, BY. FREHNEEYM (T4 RUIFLY, TJLFDOREY DBE. AK
[CHERNFEITHIENLAHYEITOT. HERNER(FERMBEMITR) EZFALTTSIL,

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

® Z#1-5%{E/Equipment and containers
RO OME. M ORM . HEEF WA XEDH. o7 BEH#. FHAI T, vk EXE.
Bars) [THEIHNRLETIENLHYFETOT, HEI K (FHFEIAEH 100MQAETO>TTELY,
Process equipment such as conveyer, soldering iron, working bench and containers may possibly generate
electrostatic charge up and discharge. Equipment must be grounded through 100Mohms resistance.

Use ion blower.

® [K/Floor
RIZAECEM -BREIREL-BHE[ERETHOLTREGHRINZHLET ., RMIREY (&9 FH.
TLF)DBE., LICOAZAAECEBOBREINREETICHETOIBNIABYET O THEI R E
(B ERAEH:100MQ ZF{T2TTF &L,
Floor plays an important role in leaking static electricity generated in human body or equipment.
If the floor is made of insulated material (such as polymer or rubber material), such static electricity may
charge. Proper measure should be taken to avoid static electricity charge (electrostatic earth: 100Mohms).
There is a possibility that the static electricity is charged to them without leakage in case of insulating floor,
so the electrostatic earth: 100Mohms should be made.

©Copyright 2017 SHARP All rights reserved
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® B /Humidity
FEEBOEREER. H#ESEREVAORTEMICEBRLTEYFERLLICKEGEAHLYEZELET,
e DN RBICIEAEMAREARDFHFERNIEMBRZB AL FEZ(EET 24 BEZ400LL EIZERD
FRICLTTFELD FICER2—2FBETECADFENNTETAITIEFIL., BEZNLLEIZRS, EDRE
Ja7—#ERATEN
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.

® it /Transportation
B RE (X TDTA (EEORE CXYUBHFORBRAFO—ILFOREMHENFTELEY. F-ARKSE
[CHEEL - R FICKYFEFTEFERECI BN HYFEF IO TREMBFICLHER A EEZITOT
Ty,
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.

(BNERF DI EEIR)
[Precautions for operating LCD module]

(1) RYooO2xzoOZEAIEBIEALZEN, LCONRIL DRI RICEEESEZ HIERHANEELET,
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) HEEIIFEBEHBAICTEALTTELY,
COEHEZEAGE ., A RAXEBATH>TLEEIFFRIAESNFEE 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) LCONRILIFHHRZDOREN THESELGLTT SV, BMEORALLGVET,

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

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

proper picture quality.

(5) FREERTIE. 2EBMLULA(ER. S2)EL. TNL EDOGEIX) Ly afiger AN TREN RO LVERIC
B L TS,
A still image should be displayed less than two days, if it is necessary to display still image longer than two hour,

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

(6) LCDEV A—ILAFEINTRNT-EE . RTAARINRETET . X RICEELNEFT, TOEHESITT—2D
ﬁ%%ﬁﬁéﬁjt—?glﬁﬂ
If LCD module takes a static electricity, as the display image which is written into pixel memory might not be

displayed, Data update should be executed frequently.

©Copyright 2017 SHARP All rights reserved
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THHYFEE A,

source of light).

BAFWEIIZERETLTTSLY,

Ty,

after power on of LCD module.

high—humidity

(10) SESE TTCORBEEREINIESX. GEMENREIZLEYET,

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

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

(7) BRTOERIHDHLIRTOMRE, HMEBRICKYBLANILAENCEDLIENHYETH, TLIEIHETLFRSAR

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

8) AEKREICHRESN TUV OIS RAELE L, T FoTZEW, ChEBATHEALIZIG S, #iM OB - IR
PREOSEOENALHYET  ABEEECLCANESED, EXRBRD/NAFTVFFLEED L, M EKXEHRE

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

Q) FLA—ILABREEBAZODAAEEONN. YIFIZOWTIEZ. AEHEZOEER-EEEFEDL -V RIZHHST

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

©Copyright 2017 SHARP All rights reserved
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(REROIEER)

[Precautions for Storage]

(1) BEMIFRE. EFFAXECHEVNVENMNETICRELGZWNWTTEL, BLMEATICRELTTSEL,
After opening the package, do not leave the LCD panel in direct sun or under strong ultraviolet ray.

Store in the dark place.

(2) ERERFRELTTEREREMANREL. ERERFRELLTIEFARMEDOERELLGY, TOREIZELLL
GRS ENHYET, TEALITERMATORFZEBVLET . FLREOSWVWEFICIRELET &, Rk
BLVUVAYR TSI LT A—DEZITET, TELETRBTATORFEEEVLLET,

In temperature lower than specified rating, liquid crystal material will coagulate. In temperature higher than
specified rating, it will liquefies. [n either condition, the liquid crystal may not recover its original condition.
Store the LCD panel in at or around room temperature as much as possible. Also, storing the LCD panel in high

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

(3) 2B AHiE Keeping Method
a. BEFtHXICITHTEWNTTSLY, b. LA IZHIO THERTICRE T LY
a. Don't keeping under the direct sunlight. b. Keeping in the tray under the dark place.

©Copyright 2017 SHARP All rights reserved
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(thDFEEIR)
[Other Noticel

(1) EHEREEESNTOIERIE, REVLIRFETDOTITERENET,

Operation outside specified environmental conditions cannot be guaranteed.

(2) BIR(VDD-VSS)DAUE—F U RETIFTHEATSH4. LCOED 21— LD~ GaLIC
INAOVEBALTTELY,
As power supply (VDD-GND, VDDA-GND) impedance is lowered during use, bus controller should be inserted

near LCD module as much as possible.

(B) NAFIIREIZIZ/IERDERYTIToNTNET A, REBDRMBITENIRISHLTSIELET DT,
ES B A PRNVENMEDLETRFEFBIMELZELEDICLTZE0Y,
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) MEDREELGYET DT, RLTEDA—ILERELEWNTTSELY,
Disassembling the LCD module will cause permanent damage to the module.

Do not disassemble the module.

(5) LCDNRILAEIELI-EE. POBRBZODFICANLGLNTIZEWL, HENFE . KBRFIZHWLEE(E,
BELIZAEETHRLEEL 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) AEBIL. FHHEHICEGTERETODEEETLIEICHROVTODSHFEZOL HFE/ND,
1-1-18)200T2 MIGERR) Z—UERALTVWERA. F-. SATREYFEE 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.

(7) EDA—ILOEFEIZOLTIE., ABBRIZKYBRTEZZITHEELAHYET,
FNTIhOBERERFIH-TRERELTTEL,

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

(8) T, BEEFEHMICH T HEESRITETLTII IS,

Observe all other precautionary requirements in handling general electronic components.

©Copyright 2017 SHARP All rights reserved
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(LCDED a—ILDOEFEIESE)
[Discarding liquid crystal modules]

LCDED 2—IILZHWET HIESIFXLTOHRITEELTTFSLY,
Follow the regulations when LCD module is scrapped.

The government you stay may have some regulationsabout it.

LCD/SHJL - HSABELTNEZEL TR,
ALCDEDVA—ILDEEEEVEEIHYEL A,
LCON\RILICIE, BIE-EEVEITESENTEYELA.
LCO/NARILICEENDREM BT, Z<d8= (§9100mg) T, \RILHEINTEIE
NEHTLAEITE] T2HELF HEIEE (LDS0) =2000mg/ ke,
ZFE A% (Aims test) : [E214 (Negative) DM FERATHEALTRBYET .

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. M A#E Applicable Memory liquid crystal display

CGLAVERMNVDAFZERAVWEHMBBED AT RZTAATLATY
PRI E14-1ISRLTLVET,

This TFT-LCD module 1s a reflective active-matrix with slightly transmissive

memory liquid crystal display module with CG silicone thin film transistor.
Module outline 1s indicated 1n Figure 14-1

2. IZ Overview

- WMBBRE/SO/ 2L

- EEYAX1.088 fR{EE160 x 68E FK

» DT ILT—RIEBIZKDH TR

- FEDSAEEHAEE

+ NFRIIABBIZT—E2RERDI1EVRAE)—E RN

- B/)OwOBMERAWNWER - FE - QU NIRNEEDV A—IILERE
- BIEFEERENTFT/ARIL

+ RIFEAXRIZAGHHR

+ FPCIZ& 2

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

1.08” screen has 160 x 68 resolusion. (10880 pixels stripe array)
« Display control by serial data signal communication.
+ Arbitrary line data renewable.
1bit internal memory for data storage within the panel.
* Thin, hght-weight and compact module with monolithic technology.
+ Super low power consumption THFT panel.

- Front polarizer surface 1s Antiglare.
- With FPC (Applicable connector : Ref to recommended connector on Table 8-1)

3. B IEHRk Mechanical Specification
Table 3-1 #EMBEILHRE Module mechanical specification

Item Specification unit
BEmYA4X Screen size 1.08” inch
BEXEFIRIUT  Active Area 25.28(H) x 10.744(V) mm
o 48 R Dot configuration 160(H) x 68(V) Dot
Rk EwF Dot pitch 0.158(H) x 0.158(V) mm
[ETEALRT) Pixel Array IEA -
Square
FTE—F Display mode /=) —=RTAk -
Normally White
Rz~ Outline Dimension 32.00(W) x 14.00(H) x 0.745(D) mm
B= Mass (MAX) 0.73 g
FEEE Surface Hardness 3H LLE(#)E7) fnEEE
at least 3H (initial) Pencil hardness
Eoqrap s Surface treatment AG(Anti Glare)

[Note] FEHESMETEPLPAEXH 14122

Detail dimension and tolerance are shown in Figure.14-1
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4 ANtmFRAFEUBEEE Input terminal names and functions
Table4-1 UmF5F#l Pin description
Terminal Symbol -0 Configurations Function Remark
Oy {5
1 SCLK INPUT NoPull 7 J{?{;H 1
Serial clock signal
2,1 = =2
2 SI INPUT NoPull - J?J’L‘T gih{;ﬁ
Serial data input signal
FyTELIMES
3 SCS INPUT NoPull . :
o Chip select signal (Active of Hi)
5 EBCOM R ER{E & (%BHZIR)
4 EXTCOMIN INPUT NoPull External COM inversion signal input [Note 4-2]
( Square wave)
&~ ON/OFFIES
D DISP INPUT NoPull Note 4-1
o Display ON/OFF signal [Note 4]
D -
6 VDDA POWER — 7HTRTRR
Power supply (Analog)
TORIEIR
T VDD POWER v 4
Power supply (Digital)
COM?HI| i 22 #R 0D i
o] EXTMODE INPUT NoPull Control mode of COM inversion is [Note 4-2]
select terminal
9 VSS GND — GND (Digital)
10 VSSA GND — GND (Analog)
% NoPull : TILTYT  TLF I ELLTHAEL

Neither Pulled up nor Pulled down.

[Note 4-1] FHRBETDADON/OFFE{TWLET, COB. ARUADT—2ILREEFINET .

“H” DEEAEYHTF—BDETETL. “Lo" DBAEYRT —AEREL-EELEEARTERYET,

The display ON/OFF signal is only for display.
Data 1n the memory will be saved at the time of ON/OFF,
When 1t's “Hi1", data in the memory will display, when 1t's “Lo”, white color will display and

data in the memory will be saved.

[Note 4-2] #}ERLYEXTCOMINESZ AN T SHE S EXTMODEZ“HI"[ZLTTF &L,

EXTMODE="Hi" M FF, EXTCOMINA B NZEYET, (EXTMODEZVDD~ )

EXTMODE="Lo"DEf. LU TILATDISTHEZZHEYET, (EXTMODEZVSSEIELHT)

When EXTMODE 1s “Hi”, EXTCOMIN signal is enable.
When EXTMODE 1s “Lo” ,serial input flag 1s enable.

“Hi"mode

“Lo” mode :

connect the EXTMODE to VDD,
connect the EXTMODE and EXTCOMIN to VSS.
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4-1) ANEBIKE Input Signal States
Table4-2 AREBHKE Input Signal States
. T—REH o
i Symbol 10 | Voltage | = (Update & | - TRE LI
No Boot Standby note
Hold mode)
Lo EXTMODE=Hi
1 SCLK Input 0/3V Lo Hi/ Lo —
Hi/ Lo EXTMODE=Lo
Lo EXTMODE=Hi
2 SI Input 0/3V Lo Hi/ Lo b S
Hi/ Lo EXTMODE=Lo
Lo EXTMODE=Hi
3 SCS Input 0/3V Lo Hi =
Hi/ Lo EXTMODE=Lo
Hi/ Lo Hi/ Lo EXTMODE=Hi
4 EXTCOMIN Input 0/3V Lo B
Lo Lo EXTMODE=Lo
5 DISP Input 0/3V Lo Hi/(Lo) Hi/(Lo) 353
8 EXTMODE Input 0/3V Hi/ Lo — — 34

XA @EIE  common note
1) BEEIIESEEHDtyEMEEHE  Above each Voltage value is typical.
2) EBF Boot . BRIBEARRUVEREAR. 585 ANH
. When just input Power and Between PowerON and Input Signal.
3) T—AEHF Data Update & Hold mode
: RINT—RDEZFRZZER (MTRUEBITEN)
: Updates data in pixcel memory. (1Line and Multiple Lines update )
4) AR INAIKEE  Standby : TR ELTERTHRE
: Maintains memory internal data and maintain current display
5) T—HREEEBLEWMERIX. LT IEB(SCS / Sl / SCLK)E “Lo"ET B,
T—HEXBELENEEIS, SCSImFZ"HIMRREICLGENLTTELY,
Keep “Lo” Serial Signal (SCS / SI/ SCLK ) without communicating..
Not to make a SCS terminal “Hi1” when 1t does not communicate.

X1 : VCOMFI#HZLITILBIEICTITIA. BN GESOEENLETY,
To do VCOM control in a serial communication, a periodic signal transmission 18 necessary
and 1s here.

X2 . RARLTULAHEIME . ®BEFA S (Clock pulse) BB ETT,
Input (Clock pulse) is always needed during displaying.

X3 ¢ REFIIHBEEET S,
When displaying it, it's drived “Hi” fixing.

X4 - [EFRAIIZVDD/GND(VSS)DELLMEHRL THERZHELET . ERBARDEEFEILT S,
Recommend to connect VDD or GND(VSS)
Not change after starting power supply and during ON.

©Copyright 2017 SHARP All rights reserved



SHARP SPEC No. MODEL No. PAGE
LD-29Y03 LS011B7DHO03 16
4-2) #EZHEMEEE Recommended Circuit
< EXTMODE="Lo" > < EXTMODE="Hi1i" >
COM BSignal Serial Flag Input External COM Signal Input
1 SCLK 1 SCLK
2 S 2 1
e —— 3 SCS e —— 3 SCS
4 EXTCOMIN B — 4 EXTCOMIN
D DISP T —— 5] DISP
6 VDDA N 6 VDDA
7 VDD —E 7 VDD
8 EXTMODE 8 EXTMODE
9 ViSS e — 9 VsS
— 10 VSSA | — 10 VSSA

Figure 4-1 Recommended circuit
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5. $EXTHAKTE Absolute Maximum Rating
Table5-1 X KEM Absolute Maximum Rating ( GND=0V )
Item Symbol MIN. MAX. Unit Remark
BEREX Analog VDDA -0.3 +3.6 Vv
Power supply
voltage Logic VDD -0.3 +3.6 Vv [Note 5-1]
APIESTIEHD VHI —~ VDD Y [Note 5-2]
Input signal voltage(Hi1)
lﬁ.{EH@E (Lo) VLI 03 . v
Input signal voltage(Lo)
R FimE Tstg -30 30 T [Note 5-3]
Strage Temperature [Note 5-4]
mE (/N7 m =
DR HLRTRR) ) N
Operation Temperature Topr -20 70 C
[Note 5-4]
(at panel surface)

[Note 5-1] EXTMODE(Z#,:# .,
Applies to EXTMODE.

[Note 5-2] SCLK,SI,SCS,DISP,EXTCOMINIZ:EFH
Applies to SCLK, SI, SCS, DISP, EXTCOMIN.

Ta=+25°CICTHIEZITLVET,

[Note 5-3] ELa—ILDWLNESE D ICEAL TEAREREZEBALGWNEDICLTTFSELY,

Do not exceed this temperature in any parts of module.

[Note 5-4] JRE(X95% ((mE40E) EFTELT TS, FLEAERICIEEELTTSELY,
s NIREKREIICLLTICL., B8RS BEWT TS,
fEEEL-1BE . B — 20 RELAREHREBELGVWEENHYET,
Humidity 95%RH Max.(Ta = 40°C) Attention should be paid to static electricity Maximum
wet bulb temperature is 39°C or lower. No condensation is allowed.

Operating temperature 1s the temperature that guarantees only for the operation.

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

[Note 5-5] BNMEREEBEDAERILT ORETHY ., AVFSAM ICERE - TOMDRFAEELICEALTIX

For contrast, response time, and other display quality determination, use Ta=+257C.
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6. BRI Electrical characteristics

6-1) TFT;#& &/ \RJLEEEIER TFT LCD panel drive

Table6-1 HEREEIFHE Recommended operating Condition VSS(GND)=0V, Ta=+25C
[tem Symbol Min. Typ. Max. Unit Remark
‘ Anal VDDA +2.7 +3.0 +3.3 Vv Note 6-3]
EREE o ote 63l
Power supply Voltage | o1 VDD 2.7 +3.0 +3.3 v S S
[Note 6-3
AHEEERE Hi VIH VDD—0.1 VDD VDD Vv
1 [Note 6-2]
Input signal voltage Lo VIL VSS VSS | VSS+0.1 V

[Note 6-3] VDD =VDDA

[Note 6-1] EXTMODE="Hi" 2% E F
Applies to EXTMODE="H1"

[Note 6-2] SCLK,SI,SCS,DISP,EXTCOMINIZ&E
Applies to SCLK, SI, SCS, DISP, EXTCOMIN.
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6-2) BRI —% >R Power supply sequence
EXTMODE ('
(HiorLo)
—%}}szm;an; “““““““““““ R
VDD | .
VDDA |/: D)
| T2
: 20k < T1¢ A \ %3

SCS < > {SJ B
- FTr1e

X 2 )
< = | ¢ !
FIFIF] FIFIFI] ' 1
SCLK UL 3113 1 '. 1‘
| | g \
S| {Coxz0 Y o0 )| A G (A 1 .-' :
PSS S — : S —— —— )) ; -
# | *\ ! Il
:r | 30psSTA 1 . « 5 :
DISP ' < | : /4 : :
| %1 %1 : | |
| 30psST3 ksl 30ps=T4 | : :
( EXTMODE=Hi ) | I h E n ﬂ '. :'
EXTCOMIN B ~ (€ : '
Seecssccmncom -7 a4 ) ; !
( EXTMODE=Lo ) | [ \ GND :
| / I.l. ! l:
Operating state OFF Power-on Sequence ON {quﬁl Dp:a'atnn ) ) '
1@ |f:|£[rj”lj|' " “
4 N .
DISP S )
I TERMAFZELTH G, SignaiZEFHIEL TEELY,
EXTCOMIN " I ” Please start the Signal transmission after a power
I supply was stable.
sCS 30us min ke >| |
TA:
%1: EXTCOMINASDISP=LoTA hah 3154, 1 =% 54 X5E T &IZDISPZHIIZL TZELY,
The case that EXTCOMIN is input DISP=Lo. Please set DISP to Hight Level after the completion
L\h Y, of initialization.
4 N
DISP
EXTCOMIN i [
I
sCS 30ps (T4) min B

¥ 1: DISPEEXTCOMINA'RIRFIZILE EASIH S, (HHH)
The case that DISP and EXTCOMIN start at the same time

N J

Figure 6-1 Power supply ON sequence

KEEMIE., BT Fo—b, ACEAZV TSR

Refer to timing chart and AC timing characteristics for detail
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X1 TAET3IEFETEHA]
({EL. DISP="Lo" MfEIZEXTCOMINZ AN THTCOMMD &M RInIIEEE A, )
F7=. DISPEEXTCOMINZRIFFIZILE E(F1=15& . SCSDIIL EIFFETI0 UL LDFMZZEITTTEL,
(60 (5T <THAE])
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 30ps or more
before SCS starts up
(It may be less than 60ps).

X2 BIRAEVAREDNHILT HROREE
SCS=BRAAEVEVITICTHHERICELEEBZTHHR(EIVTISVER or BERSKICEEAH)
SI=M2(£2UT237)="H" XL BEAH
SCLK : @& BhfE
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

33 EXTMODE= "Hi" M. ##H{S S (DISP, EXTMODE, EXTCOMIN) L4+ [Zs 3 “Lo " IZEREL TS
One besides control Signal (DISP,EXTMODE,EXTCOMIN)., Make all terminals “Lo” while

1t does not communicate.

[ON Sequence]

(1)VDD,VDDAII Lt (FEfE(ICIZ &%)
VDD and VDDA rise time (depends on 1C)

(2) ERAEVRENHIELET,
T2: 1EELEM2(Z£2) 7257 ) eE>THHET 20 BEEEAHEBERAAZLTTELY,
Pixel memory imitialization
T2: 1 time or more Initialize with M2 (all clear flag) or write all screen white.

(3) TCOMAZyF#ELiZBREFR] T3: 30usklLt
DISPIEEZE>THEIEL TLVSCOMBZRD Sy FRIBDFEAL Z AR T 51-8 D HARK
Release time for initialization of TCOM latch
T3: 30ups or more
Time required to release COM related latch circuit imitialization which 1s imitializing
using DISP signals

(4) TCOMB T EALBFRT T4: 30pusklt
EXTCOMIND A AL TTCOMM &M E #1925 HAR
TCOM polarity imitialization time T4: 30ps or more
Time required mmitializing TCOM polarity accordingly to EXTCOMIN input

[Normal Operation]

1B R E 0D HAfE]

Duration of normal driving
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EXTMODE .
(Hior Lo) |
............................ ———
|
VDD |
VDDA f}f} |
\__
T7 21k |
T5 Lc__‘-,l |
p A ~..' l | TS
| | >
SCS (( I |
firira rirnea }:I { |1l'?:{f|2 } : :
SCLK [ [T « (UL :
| |
s — — (Y -y e
| |
( | 30ps = TG
DISP )) !
( EXTMODE=Hi ) I 1 1 {(]‘“ I |
EXTCOMIN ) i
( EXTMODE=Lo ) (( . GND
)) |
|
¢ |
Operating state SS on {N?E:E'ﬁﬁfmn) Power-off Sequence OFF

TS : Off control

ETORHIEMESZ "Lo"[TLIz1R. T6DEFRZEEBRICERZOFFLTIZELY,
Please turn off a power supply after making all the

control signals into “Low Level”’, and passing the time of T6

Figure 6-2 Power supply sequence

[Off Sequence]

B)EZRATJRNEMEIELET. T5: (2) &Rk
Pixel memory initialization T5: Same (2)

(6) VA,VB,VCOM® ) £A 1L B5 s T6: 30psklt

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

(7) VDD,VDDAIL FIF#¥fE (ICIZ K D)
VDD and VDDA falling time (Depends on IC)

[Note] TEIRON/OFFEFM;EESEIE Precaustions at the time of power on and power off
X1) TEIRONEFIL, VDDEVDDAM R, E£-(XVDDEEIZIIH EIFTTTFELY,
When power on , VDD and VDDA are same time or VDD should be faster than the VDDA.

%2) BIROFFEFIL, VDDEVDDANER, F-IEVDDZEEICILETIFTTEL,
When power off, VDD and VDDA are same time or VDDA should be faster than the VDD.
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SHARP

6-3) ANESDOEESY Input signal characteristics
VDDA=+3.0V, VDD=+3.0V

Table6-3-1 EAX4Y1E Recommend Dperating Conditions and DC Characteristics GND=0V. Ta=25"C
[tem Symbol Min Typ Max Unit Remark
- 60 0 H, When EXTMODE=Lo
TL—LJEEE (S90S [Note 6-3-1]
Frame frequency 0 . When EXTMODE=Hi
— — 7
[ Note 6-3-1]
mh =5
7RI R B fSCLK - 1 1.1 MHz
Clock frequency
fﬁﬁ%ﬁﬂ tV 14.29 — 17.54 ms
Vertical Interval
COME R &
COM frequency fCOM 28.5 35 Hz

[Note 6-3]-1 JL—LREFEBIRTMAICABEDEWNEE THEEA TS,

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

Table 6-3-2 AC%#t% Input Signal timing Parameters VDDA=+3.0V., VDD=+3.0V. GND=0V, Ta=25°C
[tem Symbol Min Typ Max Unit Remark

SCS Rise time trSCS 5 E 50 ns
Fall time tfSCS - - 50 ns

, _ 182.54 = 3 us Data update mode

High duration twhSCS
22.54 a - s Hold mode

Low duration twlSCS 6 N - BE
Set up time tsSCS 6 - - s
Hold time thSCS 2 - - us
SI Rise time trSI ~ - 50 ns
Fall time tfSI - - 50 ns
Set up time tsSI 250 - - ns
Hold time thSI 350 - - ns
SCLK 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 5T 60 70 Hz
Rise time tr EXTCOMIN - - 50 ns
Fall time tf EXTCOMIN - - 50 ns
High duration twhEXTCOMIN 2 - - us
DISP Rise time trDISP - - 50 ns
Fall time tfDISP - - 50 ns
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6-4) ACRAI TR Signal Timing
L‘ twh SCS .J_‘ twl SCS i_
I | I
I | I
| |
SCS | |
850 %
10%
SI
SCLK
u e EHEDMIF;.l r‘ fEXTCOMIN };
: 0% I 80%
EXTCOMIN 1% : = DISP 1ox /| I\ o
|
- > > [
tr EXTCOMIN tf EXTCOMIN tr DISP H DISP
[FeLr | fSCS
¢ g >
I

| I
50% - 50% 50 - I 50%
SCLK N\_ SCS | \_/'/ \

COM signal serial input (EXTMODE="L0o")

| tV |
e L

KXXHBXXX)\ AXX\\L>
oLk I

KSCS,SLSCLK,DISP,EXTCOMIN : 3V input voltage

— A

SCS |

Figure 6-3 Signal Timing
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6-5) ;HE®E 1 Power consumption
Table6-4 HE®E Power Consumption Ta=25°C,SCS SCLK,SI,DISP,EXTCOMIN=+3V ,VDD=+3V VDDA=+3V
Operating Power consumption Min Typ Max unit Remark
Mode
s 2 1 R—ILFE—F (T—2EHEL - 2EERT)

Hold mode(no display data update) - 15 50 nWw [Note 6-5-1]

Condition 1
heition Display pattern : Black display

T—REHE—F (I HzEFT: MEA RS A THRTR)
BIEFH2 Data update modewith display update 1Hz

Condition 2 (1fram/sec)

Display pattern - Vertical stripe display

- 25 100 nw [Note 6-5-2]

[Note 6-5-1] 1) REBREEIAHAEIZISCLK=Lo, SCS=Lo, SI=Lo]
After writed Black data. set to SCLK=Lo , SCS=Lo , SI=Lo|
2) 1)DIRETHE It measures during 1).
[Note 6-5-2] fSCS=1.0Hz
(BEFAABFERLVTSCS=Lo+T %, Except in the time of writing, it is set to SCS=Lo .)

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

( Common Note )
CHEFEEREDETHY . COMMEFDPeakBR TIEXHYFE L AD T, BRICRBZHF-ETTIL,
VDD+VDDARICAV T DOE#HEHRELET
(VDD,VDDARI R DIBZE . TNTNICO TV OBHEHREBLET, )
This 1s value 1n steady condition, not the falue of peak power at the time of COM operation.
Some marging for power supply 1s recommended.

We recommend capacitor for VDD and VDDA.
(If VDD and VDDA are on separate systems, we recommend capacitor for each.)

*LC R %5 : R SR X60HzF A TOWIMEREZABLETY
(LCRER/E K AY60HzD 55 . COMPE] K £ (330Hz)

*LLC inversion : LC material 1s needed alternative polarity driving as changing timing which should be 60Hz.
( LC inversion frequency 60Hz is COM frequency 30Hz)

as shown Figure 6—4

- fCOM >

COM inversion frequency | Lo

LC inversion frequen::g :

_- 60Hz(16.7ms H h

Fiqure 6-4 COM inversion frequency
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6-6) ASIMEBSDFAZ2J Fv—b Input Signal Timing Chart
6-6-1 T—AREEFHE—FUHEE M 14T) Data update mode (1 line)

FEED1TOT—2E=EBHLETMO="Hi", M2="Lo")
Updates data of only one specified line. (M0=“Hi", M2=%Lo")

SCS

P e 2 Een e nn s 00| ee e

T—AEHE-FAEIRT—FEEH):M0 = “H"
R—ILFE—FAEYAT—5RE) :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"DFF, VCOM="Hi"ZH 1 MI="Lo" MEF, VCOM="Lo" % 11
EXTMODE="Hi" ML, “"Hi" or “Lo"ELLTHA
When “Hi1”, outputs VCOM="H1", and when “Lo”, outputs VCOM="Lo".
When EXTMODE="H1", it can be “Hi” or “Lo”.

M2: All clear flag.
6-6-4) V)T E—FZSBRLT{Z&LY,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA:
a_:_‘—j_:—/‘;:“Hi” Ur “L.u" E%Eﬁ{’ﬂl I:Iil_nlli.j_ﬁﬁ)

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

D0-D159:
2EADEERT—2 (H-Line 7—%4)
Writing Image data (Horizontal Line data)
H:B% = (White)
L: 2% (Black)

% Data write period
COEETIET—2Z/ARILRUNA T ESA4N)D1stZ v FIZEZFAATUVET,

Data 1s being stored 1n 15t latch block of binary driver on panel.

2 Data transfer period
195y FIZEZAAEZT—2 ZBEHRAA T BERICERE(EAA) L TWET,

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

SCLK
I I |
:-l > Lo >t
I I I
Mode selection period Gateline address period Data writing period Data transf od
( 3ck+5ckDMY ) (8clk) (160clk) e I{EIIE.;II: }FE”D
Figure 6-5 Data update mode by 1line
MO: Mode flag.
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KT —h AV FPRLAEREIL. 6-NANEBLEIERERRESRIIZSLY,
For gate line address setting, refer to (6-7) Input Signal and Display.
XM1: 7L —LREET S [ZEXTMODE="Lo" DBFIZEMIZHYET,
M1: Frame inversion flag 1s enabled when EXTMODE="Lo".
X SCSM Lo  [TIE 2Tz R TMOM2 XV TSN ET .
When SCS becomes “Lo”, M0 and M2 are cleared.

6-6-2 T—ABEHE—FUEED#EHHIT) Data Update Mode (Multiple Lines)

EEDEHITOT—2FEBHLET(MO="H", M2="Lo")
Updates arbitrary multiple lines data. (MO0="Hi", M2="“Lo")

SCS

T e e e 2

I
I
SCLK |
| I |
1 — I-Jlr-l— L. I
| I |
| Mode selection period | Gateline address period ll Data writing period | Data transfer period
: ( 3ck+5ckDMY ) ' ( 8clk ) ( 160clk ) : ( Bclk [DMY] + Belk [Address] = 16clk )
Gate 1st Line Gate (n-1)th Line SS

~ [
w8 e = 2| 2 E e B o e =

I

I

I-+-| > > I
|

Data transfer perod | Data writing period

| Data writing period :
| (160K ) { 8clk [DMY] + 8clk [Address] = 16clk) | (160clk )
I

Data transfer period
( 16clk )

Sﬂ Gate (n-1)th Line Gate (njth Line

Figure 6-6 Data update mode by Multiple Lines

MO: Mode flag.
T—REHE—FAEVAT—2EH) M0 = “H"
R—ILFE—FAERYRAT—2FFF) :M0= “Lo”
Set for “Hi": Data update mode (Memory internal data update)
Set for “Lo™ Hold mode (maintain memory internal data).
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M1: Frame inversion flag.

M2: All clear flag.
6-6-4) V)7 E—FZESRLTIZSLY,

DUMMY DATA:

D0-D159:
EXAOEET—42 (H-Line 7—%)
Writing Image data (Horizontal Line data)
H:B% = (White)
L: 2% (Black)

Refer to 6-6-4) All Clear Mode to execute clear.

S—T—4:“Hi" or “Lo” EBBTHH (“Lo"ZFHELE)

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

M1="Hi"DFF, VCOM="Hi"ZH 1 MI1="Lo" MEF, VCOM="Lo" %t 11
EXTMODE="Hi"ME5I&. "Hi” or “Lo"EBHLTHA]

When “Hi1”, outputs VCOM="H1", and when “Lo”, outputs VCOM="Lo".
When EXTMODE="H1", it can be “H1” or “Lo”.

2 Data write period

¢ Data transfer period

COHBTIET—2ZN\RILAUNAT ) FSA4N)DIstT v FICEZAATULET,
Data 1s being stored in 1t latch block of binary driver on panel.

BIZIE, GL2T4 Y BEDT—2 52 EMTCL254 VBDT7 FLRAEZ v FTHEHIC
CLISA VEDOT—2Z1st5 vy FhoEFRAA T BBICEE(EAH)LTVET,

For example, during GL2nd line data transfer period, GL 2 line address 1s latched and
(GL1st line data 1s transferred from 15t latch to pixel internal memory circuit at the same time.

X T—RHEHELTANTTELY,

Input data continuously.

XKSCSM Lo  [CIE2 =R TMOM2 XV 7 ENFET,
When SCS becomes “Lo”, M0 and M2 are cleared.

KT =AU TRLAEEX. 6-NANEBLEERERTRZEZS RS,
For gate line address setting, refer to (6-7) Input Signal and Display.

XM1: 7L —LREET S [FEXTMODE="Lo" DEFIZHIEYET
M1: Frame inversion flag 1s enabled when EXTMODE="Lo".
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6-6-3 i—JLFE—F Hold Mode
AT —2% R F (REDOERTEMHEF) LET(MO="Lo", M2="L0")

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

f
SCS | |
— |
| I
| I
- - = = = = = r'_ _!,I
Sl Ul YT T Dummy Diata (don’ t care)
R Sy _
| | |
|
SCLK |
: | oo
| | - |
| | | |
Mode selection!  Datatransfer period
peiod | (More than 13dk)
(3ck )
Figure 6-7 HOLD mode
MO: Mode flag.

T—REHFE—FAEYAT—2EH) M0 = “Hi"
RNE—FAEVAT—2EE) M0 =“Lo"

Set for “Hi”: Data update mode (Memory internal data update)
Set for “Lo”: Hold mode (maintain memory internal data).

M1: Frame inversion flag.
MI="Hi"DFF, VCOM="Hi"Z#H 7 MI1="Lo " DEF. VCOM="Lo"ZHi 1
EXTMODE="Hi" MEFI&. “"Hi" or “Lo"ELLTHA
When “Hi1”, outputs VCOM="H1", and when “Lo”, outputs VCOM="Lo".
When EXTMODE="H1", it can be “Hi” or “Lo”.

M2: All clear flag.
6-6-4) V) F7E—FZESRBLTIZEY,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA:
E——_J-:—f;: IIHi?!I Dr‘ HLD?? Eg%ftﬂ' (“Lnﬂiéﬁﬁ)

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

MM 7L —LREE IS [EEXTMODE="Lo" M EFIZHEMIZHVET,
M1: Frame inversion flag 1s enabled when EXTMODE="Lo".
HSCSHM Lo |2iE»-FF R TMO,M2(Z2) 7ENFET .
When SCS becomes “Lo”, M0 and M2 are cleared.
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6-6-4 <')7E—F All Clear Mode

AET—42%2)7LBEAALET(MO="Lo", M2="Hi")
Clears memory internal data and writes white. (M0="Lo”. M2=“H1")

scs | | |
— |
| I
| |

-« |
| | -
| | |
Mode selectionl  Data transfer period
peiod | (More than 13clk)
( 3ck )

Figure 6-8 All Clear mode

MO: Mode flag.
MO="Lo " IZERTELTTF LY,
Set 1t “Lo”.

M1: Frame inversion flag.
EXTMODE="Hi" MEFIL, “Hi" or “Lo" EBBLTEHE]

When EXTMODE="Hi1", it can be “Hi1” or “Lo”.

M2: All clear flag.
M2="Hi"IZEREL T F LY,
Set it “Hi”

DUMMY DATA:-
ﬁs—?—g : i Hi!!‘ Dr‘ (11 LD?? Et_) %,ﬁtﬂ' (H Lﬂﬂ#’éﬁﬁ)

XM1: 7L — L RIS [EEXTMODE="Lo" D FFIZHMIZHVET,
M1: Frame inversion flag 1s enabled when EXTMODE="Lo".
XSCSM Lo" [TIE 2Tz R TMOM2[E V)T SNET
When SCS becomes “Lo”, M0 and M2 are cleared.

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

MI="Hi"DFF, VCOM="Hi"ZH71 MI1="Lo " DEF, VCOM="Lo " ZHi 71

When “H1”, outputs VCOM="H1", and when “Lo”, outputs VCOM="Lo".
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6-6-5 COM 5 COM Inversion

COMIES U7 ILAFAEXTMODE="Lo" )4 BR{ES A FI(EXTMODE="Hi")MD2i&EHYET,

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

EXTMODE="Lo"

4 i i -

S ( A mo X w1 X m2 X 1% A ( (oY 1§ w2 X :S \ ( wo X w1 )} w2 ,ﬂ (
| P ) -3 ) R |
ey X 55 ) \ﬁ, l 5t
> - - ~ -

Figure 6-9 COM Inversion (EXTMODE=Lo)

M1:COM polarity inversion flag:
M1="Hi" D EF, VCOM="Hi"Z 71 M1="Lo" MEF, VCOM="Lo ZH A
If M1 1s “Hi” then VCOM="H1" 18 output. If M1 is “Lo” then VCOM="Lo" 1s output.

X1: COM REEIE M1 257 IS G LI=BIEICUIUE LY ET,
COM 1nversion has been changed by M1 flag statement.
X2: TIABHEDOERETA T ABEDEAR (X ATELRYBIFLLTTELY,

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

@

@

U3

%4
%4

*1
*1
X2

X2

(Internal Signal)

EXTCOMIN input during high period of the SCS signal

scs | I_%j

5

o
e [

I
I .
g /{ Serial data ) | o : ( Serial data
SCLK B =45
|
Binary Driver opflorfl op K opP or ] op 7 nopy op Hor[{or /] op
(Internal) 7] fd V P ] f}{} /7/.:; PLéZ*_S{} d n i
|
. | H
- . > |
EXTCOMIM |
. . . - T
COM 4 '
(Internal Signal) ‘X X ‘X

/] nop

Figure 6-10 COM Inversion (EXTMODE=Hi) 1

COMRERZTTLVET
Make “COM” reversal depending.
EXTCOMIND B HAIE—E L T2,

F1-. EXTCOMINIZE B TTF—2EEE-L. SCS="Lo"Hif§1Z %1 T. COMRE B EIMN —FIZH D LI

LTTFELY,

The period of EXTCOMIN should be constant and the period of COM inversion should be

constant depending on EXTCOMIN.(with Send a serial data or making the period of “SCS=Low")

EXTCOMIN input during low period of the SCS signal

[y

><
><

-
—

scs ( M (
) - - 1 /)
: =T |
EXTCOMIN (}(} | {}E {}lrt]
D] 23 L w3
COM \ { y Y

-]
T

o
—

Figure 6-11 COM Inversion (EXTMODE=H1)2

EXTCOMINIL S EAYT YD DEAI 7 TCOMREZEITLET
s¢3 1 COM 1nversion polarity has been set by rising edge of EXTCOMIN.
‘EXTCOMIN®D A H#IF—E L TLZELY,

: The period of EXTCOMIN should be constant.
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6-7) AHESLEEET. S —FFPFLAETE Input Signal and Display, Gate address(Line) Setting

GL: Gate address line

line address setting

Table 6-7 —rSATFFLRAERTE Gate

AGZ2 | AG3 | AG4 | AGS | AGE

AGD | AG1

GL

53

67
68

AGS | AGE

AGOD | AGT | AGZ | AG3 | AG4

GL

29

1

3

AGS | AGE

AGD | AGT | AG2 | AG3 | AG4

GL

10

11

12
13
14
15
16
17
18
19
20
21

22

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

P*: Pixels position

L*:Gate address line

Display surface

F160,L68

Data position

Figure 6-12
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7. HEHIEME Optical specification
Table 7-1 JEFBI%F1E Optical specification VDD=VDDA=3V,Ta=25C
[tem Symbol Min. Typ. Max. unit Remark
021 40 60 — °(degree)
RAFE Horizontal , )
Viewing angl 0 22 — °(degree
1ew.ﬁir1ng et 10 60 ° [Note 7-1]
range B11 40 60 — “(degree)
CR=2 Vertical
012 40 60 — °(degree)
[Note 7-2]
a2 AREE Contrast ratio CR 15 20 — '
[Note 7-3]
[ &t# Reflectivity ratio R 12 16.5 — % [Note 7-3]
BB E#E Transmissivity ratio T — 0.2 - %
oL .
BERE Rise . — 10 - e [Note 7-3]
Response
Time Fall Tt d _ 20 % me [Note 7-4]
INFJLEBE % _ 0.31 .
Panel White [Note 7-3]
Chromaticity Y - 0.33 B

[Note 7-1] fREFAMEE Defintion of Viewing Angle

Normal line

: Normal line

A 611

|
A 012 F l
- A i
I A B21
|

RN

A

6 o'clock direction 6 o'clock direction

Figure 7-1 Defintion of Viewing Angle
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[Note 7-2] OS5 AREEDEZE Defintion of Contrast Ratio
AR ARERZLLTOEIIZEERET S,

The contrast ratio 1s defined as the following.

Contrast ratio(CR) = Reflection intensity 1n white display

Reflection intensity 1in black display

[Note 7-3] 41D BIEHERF Optical characteristics measurement equipment.
AVRZARE, REIFE, ARIILREREDORE (XRET-2 0EREDQREXRET-3ORAEGEZZRT,
EZEHOANMIINERFFIRBICTRELET
Figure 7-2 1s for contrast ratio, reflectivity ratio, and panel chromaticity measurement, and
Figure 7-3 1s for response time measurement. Both are to be conducted 1n a dark or room

equipment to a dark room

HlFEZF Measurement equipment HlFE#F Measurement equipment
(CM700d) (LCD-5200/ DMS803)

Normal line

8° Normal line

Sensor

Light Source Sensor

—— Light Source

Integrating
sphere
LCD panel
/ LCD panel /
Display center Display center
Figure 7-2 Contrast ratio, Reflection ratio, Figure 7-3 Response time

Panel chromaticity
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[Note 7-4] IHEERE(RETHFEDZE L) Respons time (Change in reflection ratio)
BRUVEBKELGHEEZANL. TOFOZAHFHNOBHEEILICTEELET,
It’s difined by the time change of optical receiver output when signal 1s input to display
white or black

White
'l < Black »| |4—
90%
A
Optical receiver output
(Incremental )
10% —
—»| [+ —»| |
Tr Time rd

Figure 7-4 Respons time

8. FEIYET Pin Assignment

8-1) tnFEIY X T Pin Assignment
XA TR DML 14-1I1TRLET .

The outline dimensions are shown in Figure 14-1

No. Symbol
1 SCLK
2 S
3 SCS
4 EXTCOMIN
b DISP
6 VDDA
7 VDD
8 EXTMODE
9 V5SS
& \a A 10 VSSA

D
IIIII]I]IIII

Display surface Rear surface

Figure 8-1 Module outline
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8-2) FPC #fYHIIT4HtE FPC Bend Specification
Table 8-1 ##ZEIO1U32 Recommended Connector

Product manufacturer Series Part number Contact
Panasonic Y5B AYF531035 L TF#¥ s Bottom and Upper
SMK FP12 CFP-4510-0150F = Upper side
SMK FP12 CFP-4610-0150F TH& Bottom side
HRS FH34SRJ | FH34SRJ-108-0.58SH | L TF# = Bottom and Upper

FPCEIHYHEITAMRIE, T THRE T LIEMERH(2)THRELZRUETHITTTELY,
FPCIZASAIZHEMLAWLERBULEBLET , £ FPCE/ARILDEESEIZIZAN R EZEZ LWV BENEBLET,
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.

¥ ZEH(1) FPCHEiEphIFSEEL: HSRXTYoHE 0.8 mm - 6.0 mm
i (2) m/ERIFR: N 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 R0.45

T g

Figure 8-2 FPC Bend Specification

[Note 8-1-1] RI{FARBAFTYHIFLENTTELY,

Do not bend to the front polarizer film side.

[Note 8-1-2] $FYBRIFHEIZILIMMETELTT LY,

Bend frequency: 3 times or less (Repeat bend condition: 180°~ 0°)

[Note 8-1-3] FPCZF>TLCDEY a—ILZE AL T IFf=Y, FPCIZEELZAZMA Y LR TIZELY,
Do not hang LCD module by FPC or apply force to FPC.

9. &Rfnfi Display Qualities
BERTARATUAED2—)LRRRILICEAT HEEL, HEREREEICE S,

Please refer to the Incoming Inspection Standard.
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10. S {sF1+[E] &4 External capacitors

W | Go | =3 ) Suopoam | ok | Q0| BD | =

C1 C2 C3

BAIEDRICERAZRLNET .

SCLK

S

SCS

EXTCOMIN

DISP

VDDA

VDD

EXTMODE

V55

—
=

VESA

<HREIATUHBEEE Recommended capacity value>

Cl: DISP-VSS :‘rank B 560pF Ceramic capacitor
DISPOHRFZIERDIL T Y B E(L560pFELET A, DISPILL LAY Frfis] D Hl IR (&

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

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

Figure 10-1 External capacitor recommendation capacity value

The recommended minimum capacitance value on DISP 1s 560pF,

X FREEIREUESICONWTIIHERSITY .
CEADORRIEFEH AT LEESMZFHETAL - ETERETL TUZELY,
(AT REFREMEIVLASTLLOZFERATHE (L ATEE)
s Above circuit and parts are only recommendation.
For actual use, please evaluate their conformity with your system and design.

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

However, 1t should be adjusted to ensure that the DISP rise time limit 1s not exceeded.
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11. EQRIF2EE Marking
11-1)1>22 v Displayed by printing. (Ink-jet print)
E11-11ZENRIIEZRLET .
The display position i1s shown in Figure.11-1.
]
|
| I
Display
side up
Dispaly contents

Printing Area

Figure. 11-1 Lot number printing position

Table 11-1 EIFAZEF#H# Marking line definition
Line Marking DescriEtiﬂn
1 YMDDP Y sEFIHT(ABRE)0,1,--89)
Single-digit year (Last digit of the year) (0,1,--8,9)
M & A147(1,2--9.XY,2)
Single-digit Months (1,2,--,9.X,Y,Z)
DD | ®&EB247(01,—,31)
Digit of the day (01,--,31)
P BETHa—F
Code of manufacture
9 01234A 01234 | i-1)7 JLNo(5HT)
Consecutive number (Traceabillity number)
A WETa—k
Product revision
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12. i@ HHE Packaging form
12-1) h—roREEH Carton storage condition

1) A—b EH EITERE . 8(max)
Piling number of cartons.
2) 1h—hr AR E S . 1600 pcs
Pakage quantity in one carton
3) A—hry4X . 578 mm x 382 mm x 255 mm
Carton size (Typ.)
4) BitE= - 7.0 kg (One carton filled with 1600 modules)

Total mass

5) HW—FrFEERLE Carton store environment

mE Temperature

0~40°C

2 Humidity
60%RHLLT
ERESEETICELTLHREBEOLGNE
60%RH or lower (at 40C)
There should be no condensation at low temperature and high humidity.

-SSFES Atmosphere
B, 7ILH)FEFHBRRVERMEELJIBRIELIFAFTAANRLEEING IS
No harmful gas, such as acid or alkali, which causes severe corrosion on electronic parts

and wiring, are to be detected.

-FH#H Opening the package
HESICKOMBEROTFTE S A—LOEIBAILT HBMT,
50%RHLLLICFHIR &R, BET7 —AF DRI RERL THE TS,
In order to prevent electrostatic damage to TFT modules, room humidity should be made
over 50%RH and take effective measure such as use of earth when opening the package.

*BESTHY Direct sunlight
KEXICEDBIEZMSI-OIC. BETORENNDNA—HRITTRERBRLET,

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

BEEDARAPEREMEDLDE—HEIZRET HFILTEEZSLY,

Please refrain from keeping the product with possible corrosive gas or volatile flux.

$EEEfAFLE Prevention of dew
i<, BEERICENT KIROCRAFZUED EIZHA—FZFBEWOTTFEL,
NLYRES D DEEGRRZEITO1=86 ., IELGRELTLZE0,
BEAXEMMIL. EMoHMLTERE TSV, BEICEBRIBORETHELET,
eREmERIEICHEELTTS,
Do not place directly on the floor, and please store the product carton either on a wooden
pallet or a stand to avoid dew condensation. In order to obtain moderate ventilation in the
pallet’s bottom surfaces, arrange correctly in the fixed direction. Please place the product
cartons away from the storage wall. Be careful of the inside of a warehouse to ventilate well
and please consider installation of a ventilator. Manage to rapid temperature change under

natural environment.
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¥&E) Vibration

{R7FHAM] Storage Period

HWafEFxE12-112RLET,

LREHTT.RARIDAEE

Within above mentioned conditions, maximum storage period should be 3 months

12-2) HEBEER Packaging form figure

Figure.

BICIRBLTWAGAICIEXRELIEWLTZELY,

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

EDaA—ILAEERICIRNGUDVMRERETILTLVET,
The packing condition 1s shown in Figure. 12-1
The packaging i1s designed such that the module does not break during transit.

Electronic Components

TYPE

Enad:

l

LothNG,

1T 2011, XX, =X

Guaniity

) PCE

12-1 Packaging Form

I_:-.—:Im:rﬂﬂ':r. { ¥ oq J_.
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13. (534K ER 4 Reliability Test Conditions

13-1) {E$EMESERIE H Reliability Test ltems
Table13-1 ReliabilityTest Items

No. Test Item Condition Remark

=om RTF GEENE)
1 | High temperature storage test Ta=80C 240h
(Non operating test)

Em R T (GEEN{E)
9 | Low temperature storage test Ta=-30C 240h
(Non operating test)

= -8 E‘.‘:E
=) /O [F=] 43

Tp=40C/95%RH 240h
9 | High temperature and high P ’

L + (#5FEZ 1L No condensation )
humidity operating test =

&R0 o

4 High temperature operating test Tp=70C 200

5 EE . Tp=-20TC 240h
Low temperature operating test
REE GEBE)

g | Thermal Shock test Ta=-30C (1h)~+80 C (1h)/5 cycle
(Non operating test)
ﬁ%ﬁﬂﬁ#&(él&?ﬁ’;) +200V, 200pF(0Q)

7 | Electro static discharge test b N

: Fim+F: 1A each terminai’ 1 time

(Non operating test)

[Note] Ta= RIBEZE Ambient temperature
Tp = /A3:)L:mE Panel surface temperature

Rl
BERKEBICBVWT. ZETaREFHOLEEFEA LR RLELIELAENE

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

CRIREIEIRE: JRE=15~35"C, jEE=45~75%. Fi0 K [E=86~106kPa
normal operation state: Temperature:15~35C,Humidity:45~75%,
Atmospheric pressure:86~106kpa
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