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(FEHEEBOSRYBEVDRUVARGOEERICS=>TOFER)

INOTICE]

KfER EDEERE Precautions>”

a) AEHEBIBEHOEZEEEICHIDODIRBFTLEENTLETOT, RYFLMII+RICTFEIRCERIZ, R4k
EORNBTEHMICEBTHEAELGWNSS BBEWLVBLETFES  F-. E=ZFITH L TEAEHRELZEN THRLE
W&, BRRLBRLEITFFET,

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) FEHKREIZHEBINTOLICHABIL, B EREFESI-KRNVLECANZERBTS-0DOLOTHY ., R{EHEE
[CEOTIEMBIE. TOMERDOERICH T ARAFZEXEREDHFFTITILDOTHEDBYFEE A,
Fl BARGTERALEIEICKY . F=BEIEMBEFICHNMOLOBBENEELZSS . AR MDEIE.
FEICEENDDODLED LN DZFELTE—UVTOEFEZEVET A,
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) AHKREBICEBINAAREGOFERAEHCERLOIESEFEARLTERASNACEFICEETIESFIC
ELTEAIE—UTDEXZEVERE 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 BHAEFEUNGERICE >TELEEFICOLWTE—UOEEZENEE A,
ARBIETREDEIE—BRIGEEF G ERASNAOICEHT 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—YF)LaE 1 —3— Personal computers

EI5HE Office automation

B SRR Telecommunication equipment
&t AR Test and measurement equipment
PEER R Industrial control

-AVEESS Audio visual and multimedia equipment
"KEAEEHRA Consumer electronics
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e) FAEMZUTOIOIUTHFICEMATLES I BVEHRGTEIUVR I TRAZERREL  ERHE TE2EZHEFR
[CTHRTDEIICERBRLELET,

The appropriate design measures should be taken to ensure reliability and safety when SHARP's devices are used

for equipment such as:

NEERIFCRERE (RITHE. BE, BRELE)

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

-E 5 Traffic signals

= 1 AR A 0D F R0 5 B 4 Gas leakage sensor breakers
To—LEE Alarm equipment
BT E Various safety devices etc.

f) AEBIFILTOIOUBOHTHVMEEE TE2EINVEBELENSIAE~DEAZERLTEBYEEADT, KHE
mExCNoOARICITFERICELGENT TS,

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

FBRRUFTHEEHES Military and space applications

- [RF D H N EE Nuclear power control equipment

- miEFIIh bbb EREMRE Medical equipment for life support
ZE T e Aerospace equipment

FiRES R Trunk line communication equipment

g AR@IDESTTHALZRAMNHYFEL L, BANCERRFEEOFTTIERIASET IOBRLBLET,

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

h) AEGZEHFUANERTOARBRLUNTIHEASNAGEE, BANIEARTEOFTTIERIAZSET JOHML
BMLET,

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

applications other than those recommended by SHARP.

) AEHRZEIZRENEL-ESEIE. NADITEHICKYREBRTLEEDELET,
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.

AV BHEMEDEREIHYFEE A

The ozone—depleting substances are not used.
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(RYFEWLVEEER)

[Precautions for handling]

(1) ED2—ILORYFNETESRYEEDODEWVMRIREIZTIToTTFSLY,

Treat LCD module in dustless surroundings.

(2) FPCEANARIZINEIRT A T ED2—ILICANT AEROCEZTEZOFFICLTILITo>TTFELY,
Be sure to turn off the power supply when remove the plugged FPC.

(3) FPCOIREHHRLEFICIZED 2—)LAIOREIBESFPCIZELV Ah b e WWE2IZFELTTFELY,
WIEOEMA REGHRREMLAHYET,
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.

) NFIILREDRAEIREEIEZHVDO T BNLDPHAZLO TR LYLEWI S MYFENZE+7EELT
TaLy

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

(5) LCO/ARILITASAMNEEN TS E T PHEETEATLEIEENHYET .
BICEFEWNIZIFTFEELTTFSLY,
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) FEZ/HSTE=OH. LCONRILDIvIOEAITIXFEL T ZS, BLEINTLFELTH, FEF TIEMMNGLNTTFELY,
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.

(M KBFNREFMEMET HEERCLCIVIORAICEVETO T, I<CICHRERHAOIVNIZRLNNHFTHER ST
TaELY,
Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft

cloth immediately.

(8) AHMIICCSTEATHYFET . BUIGHEIXNRZTLRALELET,
This module contains CGS. Please use appropriate anti—static protection methods for all contact with the LCD

panel and its electrical circuits.

(9) KISHPEMRADEF AERMB I THRITENRIICEERAT L,

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

(10) LCOABEELI-HE. BRaRENASAEENHYET . Badir>TOPLEICEMLIZESE ., HELZITEPH,IC
KTV L TLZELy,
Liquid crystal contained in the panel may leak if the LCD is broken. If LG 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 2016 SHARP All rights reserved



SHARP SPEC No. MODEL No. PAGE

LD- 28605A LS044Q7DHO1 =

(D) RAHRLDOITIE, BFEMANELFEINAF ML 7 HOFON2TO—TRERILLTTFSELY,
NRLERENENZSEIE, RIERHOINIZoNNMFETIHEFE>T TS,
BERNRAEEILIPAAVTOE LT IILA— L) E2E-TREEEHEHEFNM-TT S,

Ft-, LCONRILIGFEIZBEHMEZERALTWET, COBRICEHBRINMINET EHMEDRRELYES
O T, RYFNZIE+2FE LTS, £, BEEETHNGLTESL,

G FEDBERZITORL, RERHOIWVNIIESNA LR TAZFEOTTELY,

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) RABRANDL—ILPBBFIOEEYHTIELS RTFEESOENLHYET,

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

(BRETRFDFEEIR)
[Precautions for Set-design]

(1) MECREELLGYETOT RLTEDA—ILERBELEVWTTSL,

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

(2) NI EITHEBENTZT — A N\F (NRILRRBE LM IEEESN TS EIEEE) 258 KIS0 T LB
[CEMEL7ZEWNATREMENSHYFET DT LCDED 12— LT AR, 7 —rr AN\ ZE XL T AN ETT,
FLCD/ARILAEICKIGHAFORNIEHNEHF ENSE/ARILBFEDOLEIZOENY RRGBAUNMETTHEH
BUFET , LCONR LA Z B AT DRI ITHAE Rz,

Do not expose the side of LCD panel and gate driver, etc. on the panel (circuit area outside panel display area) to

light as it may not operate properly. Design that shields the side of LCD panel and gate driver, etc. from light is

required when mounting the LCD module.

(3) ASAREITIRELL LD AN NMHSLENRLCD/NNRIILEIFIT+ R EEELTTELY,
FrERVbDERFIENT. RUNFO AL A MHSGELMRELEL TTELY,
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) FPCONEIREIZIZ AT —FHHLAEELNHYET O T, EEEMLBEMLLGWIIT;ETETELY,

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

(8) ELa—IILRHEICER —EOENIINESERTLS . ERTFRUGEDRAELLGYETOTE - /ILEHE
[EiBETAEIGHEEIZIZLENTTEL,
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) NI KREIRERFZOITOLEEEEZSESELBDE NI IEFELTTSLY,

In case of attaching a cover glass or touch panel to the front surface, use appropriate measures to avoid degrading

optical performance.

©Copyright 2016 SHARP All rights reserved
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(1) AEBRZIZHESN TWAIEMRAERIX, T TForTEEW, cZFBATHERAL-B S, S btia - i
PEHEOSILDENILHYET  FAEEECANGEETED. EXEBMD/N\TUVFFLFTEO L, I mKERT
A TENRDITERETLTTFSELY,

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) HEEEEHHERNIZTTHERALTT LY,
COEBZBALLEES RN RRKEBRTH>TEHEIRISNFEL 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—IL~BREAZDADESOONM., OEFICOVWTIE. FEEZEOER-EEEXD—F U XI(C
ﬁ?f?élﬂl\-&
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on—off input

signal after power on of LCD module.

(10) tvbDEAFHICELE T, ED2— A BEFOERBBERERES TR TI0,

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

(1) EDa—IILOBRYEVNBRUHAAAHCERLTERIEMFLEETEN AP TORARELVIC. ChoDHRE
AT LHHE, BRI ESFH.  HEFOMHAOFERAZIEECERDRAEIGLSENHYETDT,. CO &I
IR T TIXEALGLTTFELY,
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—ILEFHEIZEHLEELTRESIRA— > TEYETO T, RESSRA—FZERIDALTITEAHLZSLY,
F-—ERHALERESSA—MMIBRIYITLENTZELY,
RESIA— 2 BUBEYM T TRERBERFT AL EARRANZEL. R-FARZTELSARENHYFET,
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/AJLIE AR RICKYERTRICEENHLIELAHYET . Al HINAVIFLEGE DAL M
Mo/ aWaRICERm EITERELTTFSELY,
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, etec.

©Copyright 2016 SHARP All rights reserved
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(14) XFHRAETRURRTTARZHLE, BODEMEIERASNATRFEAE- )2V BBEIDLCD/ AR LA
DFEEFUED=6 BRI RIILOEE-HE /O ATHOON A HEOBEBRMEEFEZL T,
To prevent reduction in optical quality and abnormal display, avoid exposure and contamination of the LCD panel
from epoxy resin {mine system curing agent) that comes out from the material and the packaging material used
for the set side, the silicon adhesive (dealcoholization system and oxime system), and the tray blowing agents
(azo—compound), etc. Please confirm LCD panel compatibility with materials employed in your manufacturing and

shipping processes.

(15) EVA—LIZRAMEREZEAELGTOESIC, MEMESZSEL- SRR E JRTEEENLET.

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

(16) RE G, K- THETHTIEHYEE A,

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

A7) FAERBIZITEREBREZEALTWET O T, ARILOEIRWEFICE T5FES OOV DIZIXFED L, Fad
ODREZHBECE T,
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.

® {EZ3H/Operators
EEENFIZDITAKRIR. B, FEELEEYD (FqO2 R)IFLY, TLEOREY OFE. AR
[CHERMNFETOIENAHYET DT, FFEINERERFERGLEMI M ZFHALTTEL,

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

® ZRH#-i%{E/Equipment and containers

BEROFIEOME, Mz omaM . BHEF WA X8R, AT BEH. FBIT. vyk X8,
EH%) BBEEARETIBENLHYES O T, BEENE (BBRMEN:100MQ) EF>TFEL,
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
FRIEZAECEM - REICREL-BHERERBTHOLTRELEIEZHLET . RMIEBEYM (S0 FH.
JLF)DFE. LICOAAAECHEMOBEINRRETICTHFETIBNIHYET O THEIHE
(FFERAEH 100MQ ) EITHTTELY,
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 2016 SHARP All rights reserved
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® 5 E/Humidity

JO7—%#ERATa

® i/ Transportation

Taby,

(Bh{E

the connection part on LCD panel.

(2) HEEIERASEENICTERALTTSLY,

proper picture quality.

BEREL TS,

ﬁ%%ﬁﬁ%ﬁjr?él: Vo

EEXRSOREEIL, FEIREVHROREENICEFELTEYFEMILICKELEEDYERFLET .
ik FEDNA0GR @ ZEHEMFE RO ERNEMENZB AL TEEINET 6456, iBEZINLLEIZED
FRICLTTSW BISTEA—2FBETRECADFANAET O IEFEL BEZNL LIZHES, BORE

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.

B R E LT DT R (BELRE CEURHFROEBAFO—ILFOREMHNTELLZY, FAKFE
CHREL-HERFICIUFEFTEFTECI NI HYET O TREMHFICLHER K EZITOT

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.

FDEEER)

[Precautions for operating LCD module]

(1) AR)AAZ7x O TERARREIEALZE0D, LCONR U QORI IR EESADRFTNANRLELET,

Do not use polychloroprene (CR) with LCD module. It will generate chlorine gas, which will damage the reliability of

COFAZTEZI-HE., BOIEAKERATH>TELIEIFRIENEL 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.

() LCD/ NI LR B DR EN TS E LV T TS, HEDRAEGZYET,

Do not operate the LCD panel under outside of electrical specification. Otherwise LCD panel may be damaged.
(4) AMEBERHOACAIZV T IO ITHEHSNSERTARDRERREGYET,

Do not use the LCD panel under outside of specified driving timing chart. Otherwise LCD panel may not have
(5) FEERRIE, 2BELUA (BER. BE)EL. TRULDIGEX) 7L v 1 #EBEEZ AN TREN FZS VI

A still image should be displayed less than two days, if it is necessary to display still image longer than two days,

display image data must be refreshed in order to avoid sticking image on LCD panel.
(6) LCOEZVa—ILAFEBEXNTNIIEES . RTAATUNERFTEY . ZRICEENHET . TOESET—2D

If LGD 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 2016 SHARP All rights reserved
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(1) BRTORBNHBHARTOR, AEBAICIURBLANILMNMENZZEDLABNHYETH, TENEHETEFARM
TLHYZFEE A

It is neither a breakdown nor a defective indication though very slight change in black level might be periodically
seen in a black part on the black display image according to the source of light (angle of the luminance and the

source of light).

(8) AMEBZEEIZHESN TWAIEMRAEKIE, T TForTCEIL, chEFBATHERALIZBGES. SR btia - ik
PEHEOSILDENILHYET  FAEEECANGEETED. EXEBMD/N\TUVFFLFTEO L, I mKERT
A TENRDITERETLTTFSELY,

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) EPA—I~ABREAZODADESOON, VIFICONTIE, AEBRZOER-EEEED— U RICHST
Ty,

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

after power on of LCD module.

(10) BaEE T TORFREEMASNAG S, EENRMABEIZTYET,

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

high—humidity

©Copyright 2016 SHARP All rights reserved
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(REFDIESEIR)

[Precautions for Storage]

(1) BRMAFEE BEFBXEPLHBOENMMRTICTHELGZWLTTFSL, BWLMERTICERELTTSLY,
After opening the package, do not leave the LCD panel in direct sun or under strong ultraviolet ray.

Store in the dark place.

(2) EBAERFRELTTRESMANAEBEL. ERARTFRELLETEFAREORELLGL, TOIREIZRE AL
GAGENRHYET, TEALTERMAETORFEEBLWLET . FLEEOSWERICRELFET &, RIAR
BEEUPUVAYR TSI LT A—DERITEYT, TEALETRBRHETORTFESBULILET,

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

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

(3) REAE Keeping Method
a. BEHFTANXICIEBTLHEWNTTFELY, b. FLA 216D THERRIZRE T LY,
a. Don't keeping under the direct sunlight. b. Keeping in the tray under the dark place.

©Copyright 2016 SHARP All rights reserved
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(thDFEEIR)
[Other Noticel

() EHREREEHENTOIERE, RN LARETDOTI TERENEYS,

Operation outside specified environmental conditions cannot be guaranteed.

(2) WRIVDD-VSS)DAVE—HF L REZFITTHEAT 55, LCDED 1 —ILDHEEH~GALIC
INAAVZHALTTEL,
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) NAILFREAICIHRIERDEYFToNTNET A, ASID EamlEEMRISHLTESIELFET DT,
ESBAPLHENEIMEDLETREBBUELLZWNEIITLTZELY,
Polarizer is applied over LCD panel surface. Liguid 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) MIEQORELEGYETOT, RLTEDVA—ILERBLIELTTSL,
Disassembling the LGD module will cause permanent damage to the module.

Do not disassemble the module.

(5) LCONRILAHELIZGE. PORBEOOPRICANGNT S, HEHAFE. KIRFIZHWL B EIX.
ELICEBRTHRLEELTZSLY,
If LGD 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) AEGIL, EHMHEIHRRTERETOEETIRICRWVTODSHFEZDOY, FE/NO,
-1-1k)oo0x42y UiEfERF)Z—U{FERALTWVER A, £, SATHEYED 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.

() EDVaA—ILDEFEIZOWTIX, W ABBEICKURFIZZITHEELNHYFET,
FNEFNOBRERHEICHE--TEELTTE,

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

(8) T, BHEEFERMISH T D EEBIRILETLTZSLY,

Observe all other precautionary requirements in handling general electronic components.

©Copyright 2016 SHARP All rights reserved
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LCOED a—ILEHETHIESIELTOHRITEELTTSL,
Follow the regulations when LCD module is scrapped.

The government you stay may have some regulationsabout it.

LCD/S )L - HSABELTUMELZLTLESLY,

test: negative) material is used.

(LCDE A—ILDEFEIEEIER)

[Discarding liquid crystal modules]

ALCDEDA—ILDEEFEEEPHIIHYEEA.

LCO/NRILIZIE, BIE-BFEVEETENTEYEEA.
LCD/NRILIZEENLSR@EMEL, T E ($9100mg) T, /SRILH BN TETF
NHTLAEITE] TE2HLFEHEIE= (LD50) =2000mg/ke.
ZFE2RTE (Aims test) :[ETE (Negative) DM RHATHERALTEUET,

LCD Panel © Dispose of as glass waste. This LGD 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

©Copyright 2016 SHARP All rights reserved
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1. @ A&F Applicable Memory liquid crystal display

CGL)aAVEREINS UV AIZERAW -MBBRE D AR ERZ T+ AT AT,
AEEIEE14-112 "L TLVEY,

This TFT-LCD module 1s a reflective active-matrix with shightly transmissive
memory liquid crystal display module with CG silicone thin film transistor.

Module outline 1s indicated 1in Figure 14-1

2. ZE Overview

- WMEBRE/oORIL
EEY 4 X448 #2320 x 240[E[F QVGA
YT T —EBIZ KD RH
EEDSAEBHAEE
- INFRIIABIZTF—EFRERD1EVRAT)—2NE
s B/ OEMERWSER - s - a0\ OMEEYV AL RE
- HBIEEEENTFT/ARIL
TR ALRIZAGHEH
FPCIZX A1

« Reflective active-matrix with shightly transmissive panel of white and black.
4.4"” sereen has 320 x 240 resolusion. QVGA (76800 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 TFT panel.
Front polarizer surface 1s Antiglare.

- With FPC (Applicable connecter : Ref to recommended connecter on Page 35)

3. BEHAY4EHR Mechanical Specification
Table 3-1 #aYt4kzT Module mechanical specification

Item Specification unit
Cl:Tis e 974 Screen size 44" inch
BE#FRIUT  Active Area 89.6(H) x 67.2(V) mm
SUFTRIT Viewing Area 1 90.8(H) x 68.4(V) mm
o <48 Rk Dot configuration 320(H} x 240(V) Dot
FvkEwF Dot pitch 0.280 (H) x 0.280(V) mm
EIEFRE] Pixel Array HARSAT
Stripe Array -
STk Outline Dimension 94.8(W) x 75.2(H) x 1.64(D) mm
HE Mass Approximate 26 g
Fe EhE BE Surface Hardness 3H LL_E(%NHE) REEE
at least 3H (initial) Pencil hardness
Iz m AL IE Surface treatment AG(Anti Glare)

[Note] FF#MIGSM I TEPAEIR14-125 1R
Detail dimension and tolerance are shown in Figure.14-1
X1 BAURTIV7 LTFERSMIIC06mmIED SR LRIV T (BEE) MRiTon TS,

There are the dummy area which 1s white pattern as 0.6mm width around Active area.
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4, ANmFAFEUBEEE Input terminal names and functions
Tabled-1 UmFz¥i Pin description
Terminal Symbol .- O Configurations |Function Remark
DH = =
1 SCLK INPUT NoPull 7 ,J{?{;?—T ‘
Serial clock signal
2,0 =__ ==
2 I INPUT |  NoPull ANTLT—FANGES
Serial data input signal
FyuTLIMMES
3 SCS INPUT NoPull
ort Chip select signal ( Active of Hi )
NERCOMRERIER (3B/ZIK)
4 EXTCOMIN | INPUT NoPull External COM inversion signal input [Note 4-2]
( Square wave)
F*x~ ON/OFF{E&
5 DISP INPUT NoPull Note 4-1
ot Display ON/OFF signal [Note 4-1]
A i
6 VDDA POWER — 7IRITER
Power supply (Analog)
— AL E:
7 VDD | POWER - TOILRM
Power supply (Digital)
COMI {ENEE R D i+
8 EXTMODE INPUT NoPull Note 4-2
ort Control mode of COM inversion is select terminal [Note ]
9 VSS GND — GND (Digital)
10 VSSA GND — GND (Analog)
X NoPull : FILTFYT  TIFoEELTHEL

Neither Pulled up nor Pulled down.

[Note 4-1] EBBTRDADON/OFFEITLNET , COFF, ARURNDOT—RIIREFESNET,

HDBAEYRT—EDRREL, "Lo" DBATYRTF— S5 RELLEELEAARRELYET,

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

data in the memory will be saved.

[Note 4-2] S EILYEXTCOMINEBZ A NT HEE . EXTMODEZE"HI"IZLTTFELY,

EXTMODE="Hi"M#F, EXTCOMINM B 3Z/EYET , (EXTMODEZVDD~EiR)

EXTMODE="Lo"®Ef. X FTILAND IS BB MIZHEYET, (EXTMODEZEVSSEIES)

When EXTMODE 1s "Hi”, EXTCOMIN signal 1s enable.
When EXTMODE 1s "Lo” ,serial input flag 1s enable.
» connect the EXTMODE to VDD,

“Hi"mode

"Lo” mode

connect the EXTMODE and EXTCOMIN to VSS.
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4-1) #2ERIE Recommended Circuit
{ EXTMODE="Lo" > < EXTMODE="Hi" >
COM Signal Serial Flag Input External GOM Signal Input

] SCLK 1 SCLK

4 EXTCOMIN —— EXTCOMIN

9 DISP — DISP

6 VDDA —. VDDA

7 VDD —C 7 VDD

3 EXTMODE 3 EXTMODE

10 VSSA 10 VSSA

Figure 4-1 Recommended circuit
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5. $EXEmATEH Absolute Maximum Rating
Table5-1 #EXImRKEFE Absolute Maximum Rating ({ GND=0V )
[tem Symbol MIN. MAX. Unit Remark
TREE Analog VDDA -0.3 458 V
Power supply
voltage Logic VDD -0.3 +5.8 V [Note 5-1]
=0 Hi
ANBEEEEH) VHI VDD V [Note 5-2]
Input signal voltage(Hi)
=0 L
lj]F?i'@tT:( o) VLl 03 y
Input signal voltage(Lo)
= |
R Tstg -30 80 °C [Note 5-3,4]
Strage Temperature
FH{EEE (A\RILEEEE)
Operation Temperature Topr -20 70 °C [Note 5-4,5]
(at panel surface)

[Note 5-1] EXTMODE|Z+3# .
Applies to EXTMODE.

3 Y

Humidity 95%RH Max.(Ta =

[Note 5-2] SCLK,SI,SCS,DISP,EXTCOMIN|Z3&E .,
Applies to SCLK, SI, SCS, DISP, EXTCOMIN.
[Note 5-3] EVa—ILOWMELHE R ICEL TEAREBRZEZILZWNEDICLTTFEL,
Do not exceed this temperature in any parts of module.
[Note 5-4] iBE(395% CREFEAVE) EFTELTTFEL, FLFAERICIEZEFELTTSLY,
R KEEGREICLLTICL, fEBESBEWLVT TS,
8. B —IONEELRIHZEBELEWGEENHYET,
40C) Attention should be paid to static electricity Maximum

wet bulb temperature 1s 39°C or lower. No condensation 1s allowed.

6. B Electrical characteristics

6-1) TFT;& &G/ \~JLEEEIER TFT LCD panel drive

Cndensation will cause electeical leak and may cause the module to not meet this specification.
[Note 5-5] BMEREXBMEDAHZRIT HRETHY ., AVFFAM RERE - TOMOERTRMEZIZEALTIE

Ta=+25°CICTHIEZITLNVET .

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

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

Table6-1 HEZRZEEEIZEMH Recommended operating Condition VSS(GND)=0V, Ta=+25C
ltem Symbol Min. Typ. Max. Unit Remark
BIREE Analog VDDA +4.8 +5.0 +55 V
Power supply Voltage Logic VDD +4.8 +5.0 +5.5 V [Note 6-1]
ANEFTERE Hi VIH +2.7 +3.0 *VDD V
: [Note 6-2]
Input signal voltage Lo VIL VSS - VS5+0.15 V

*VDDLL T O EETEMELFET A VA TOMEZHRELET.
It can be operated below VDD voltage, however, operation around 3V 1s recommended.
[Note 6-1] EXTMODE="Hi"IZ%E
Applies to EXTMODE="H1"
[Note 6-2] SCLK,SI,SCS,DISP.EXTCOMINIZ:E FH .,
Applies to SCLK, SI, SCS, DISP, EXTCOMIN.
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6-2) BiRL —/r2» A Power supply sequence
EXTMODE (f
{HI or LID'} q)_
VDD : ) same time .
VDDA l/: )
I T2
|
| 20k < T17 A \ X3
SGS H ()J .‘f '\.“
X 2 | 3 ro
= , ﬂ I (ANARE I' “
Firyry| FIF1F]
SCLK TS 00101 | 1 1 S
| | g ! ".
S| oo Y oxoa ) I ) ({4 A 'I l}
=== EEremms e leveemmeane .. )) ' :
{ |100pssTA | : « : |
DISP : < . ! Y ! :
: Vst m1l ! ' I
' 100ps T3 lele—s 100us T4 | i :
{ EXTMODE=Hi ) : | |'| | 1 I : :
EXTOOMN X I 2 (€ ; !
™ e -I ————————————————— - j) ! |I
{ EXTMODE=Lo | | ] i GND '
: ]
7 —
2 ]
Operating state OFF Power-on Sequence ON (N[fm‘,'.ﬁl ngratmn ) i !
1@ rfa 'I’J.I ﬁ v *I'
/ t'l-“ ,,";
3
4 N dill il (20T e — RS LI, 3T Lo [ZREEL T
DISP {FEE,
I One besides controal Signal
EXTCOMIN ﬂ | " (DISP,EXTMODE EXTCOMIN), Make all terminals
| "Lo" while 1t does not ommunicate.
SCS 100us min
T1
NI LT A ienal S A IS L TS0,
%1: EXTCOMINASDISP=LoCA NENBIBE. BIRATLITEL TH0, Signal I arbihaL T</o2
The case that EXTCOMIN is input DISP=Lo. Please start the Signal transmission after a power
e J supplv was stable.
4 I
DISP
EXTCOMIN I [ TA:
: A= v TARSE T #IZDISPEHIIZL TS,
100ps (T4) min &—> Please set DISI to Hight Level after the completion
SCS of initialization.
#1: DISPEEXTCOMINASEIBHCILL LA HIHE. (HLR)
\_ The case that DISP and EXTCOMIN start at the same time )

Figure 6-1

Power supply sequence
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KM (E, A2 T Fr—h ACRAIV TSR
Refer to timing chart and AC timing characteristics for detail

1 TAET3IEFETHA
({EL. DISP="Lo" MFEICEXTCOMINZ AN THLTCOMMD B RIRIEEEFE L AL )

F71-. DISPEEXTCOMINZ RIBFIZIL 6 L IFf-35E . SCSMILh LIFETI00usl EDERHZEZEFTTTEL,
(200us TG THAL)

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 100us or more before SCS starts up
(It may be less than 200us).

X2 ERATRVAZAHLET HFEDOEEE
SCS=BEFRAAEVEIITICTAREICIGLI-BEZ T 5LV ITIZVER or BEAEZKICEEAA)
SI=M2(£2)T7237)="H" Xi& BEAH
SCLK: @& EE
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: MNormal Driving

[ON Sequence]

(1)VDD,VDDAL EIFEEE(ICIZELB)

VDD and VDDA rise time (depends on IC)

(2) EIZRAEVRAZHMHIELET,

T2: 1@ EMA(E0)T IS0V eFE>THHET 20 BEEEHAEAAEZLTTELY,
Pixel memory initialization
T2: 1 time or more Initialize with M2 (all clear flag) or write all screen white.

(3) TCOMAZYF #HALAZBREFMAE T3: 100usklt
DISPESZE>THHIELTWLWACOMBEERE DTy FRIEE D FHR L 7 REER I 57160 D HARE]
Release time for initialization of TCOM latch
T3: 100us or more
Time required to release COM related latch circuit initialization which is initializing using DISP signals

(4) TCOMAB £ #NER{EFFRT T4: 100uskl Lt
EXTCOMIND A DIZELTTCOMMD B4 % #Hi 1k 3 5 HA R
TCOM polarity initialization time  T4: 100us or more
Time required initializing TCOM polarity accordingly to EXTCOMIN input

[Normal Operation]

G ORD

Duration of normal driving
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EXTMODE ‘L
(Hi or Lo) [
............................ —
I
VDD “ :
VDDA
})
AN
7 Z1dk |
15 s
A o | TS
r Rl i | .
SCS (( | |
)) B %2 _ : |
ririret IANAN N n e e - I
SCLK [T LS (a5 1 R
| |
sl f ) f ) ( (oo X o0 ) | |
y <> 100us £T6
DISP )) :
{ EXTMODE=H | ﬂ " |'| {(]j I |
EX TCO MIN ) :
{ EXTMODE=Lo ) (( | GND
}) |
I
i |
Operating state SS ON {N?Lrg?ﬁwﬂfratmn} Power-off Sequence OFF

Figure ©6-2 Power supply sequence

[Off Sequence]

G)EZRAEJREMEIELES. T5 (2) LR
Pixel memory initialization T5: Same (2)

(6) VA, VB,VCOM®D ¥ HA1k B RS T6: 100usklEt

VA VB,VCOM initialization time  T6: 100us or more
(7) VDD,VDDA FIFf#FfE (ICIZ&LD)
VDD and VDDA falling time (Depends on IC)

[Note] “EEJRON/OFFEFM;EFEHEIF Precaustions at ehte time of power on and power off
1) EIRONEF L, VDDEVDDANREIFF, Ff=ILVDDZEEICILL EIFTTFELY,
When power on , VDDand VDDA are same timem or VDD should be faster than the VDDA.
2) EIROFFEFIEL, VDDEVDDAMWERF, F-IEVODZEEICILL FIFTTELY,
When power off, VDD and VDDA are same time or VDDA shoud be faster than the VDD.
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6-3) ANEESDEESRE Input signal characteristics

VDDA=+50V, VDD=+23.0V

Table6-3-1 E&X4¥FMH Recommend Operating Conditions and DC Characteristics GND=0V. Ta=25"°C
Item Symbol Min Typ Max Unit Remark
When EXTMODE=Lo
‘ 1 - 20 Hz
TL—LJEE# fs0s [Note 6-3]
Frame frequency When EXTMODE=Hi
- - 20 Hz
[Note 6-3]
0 i
7RY7RH fSCLK - 1 2 MHz
Clock frequency
ifﬁﬁﬂﬁﬂ £V 50 - 1000 ms
Vertical Interval
COMER %
fCOM 0.5 - 10 H
COM frequency ‘

[Note 6-3] 2L —LEREIFRTFREICHEBOGNELFHETEER TS,

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

Table 6-3-2 ACYf% Input Signal timing Parameters VDDA=+5.0V., VDD=+5.0V, GND=0V, Ta=25"C
Item Symbol Min Typ Max Unit Remark
SCS Rise time trSCS - - 50 ns
Fall Time tfSCS - - 20 ns
180 - - us Data update mode
High duration twhSCS
12 - - us Hold mode
Low duration twlSCS 1 - - us
Set up time tsSCS 3 - - us
Hold time thSCS 1 - - us
SI Rise time trSlI - - a0 ns
Fall time tfSI - - 50 ns
Set up time tsSI 120 - - ns
Hold time thSI 190 - - ns
SCLK Rise time trSCLK - - 50 ns
Fall time tfSCLK - - 50 ns
High duration twhSCGLK 200 450 - ns
Low duration twISCLK 200 450 - ns
EXTCOMIN Frequency fEXTCOMIN 1 - 20 Hz |[Note 6-4][Note 6-5]
Rise time trEXTCOMIN - - a0 ns
Fall time tfEXTCOMIN - - 50 ns
High duration twhEXTCOMIN 1 - - us
DISP Rise time trDISP - - 50 ns
Fall time tfDISP - - 50 ns
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[Note 6-4] EXTCOMIN®D B EITTL— LEIEBLLFIZLTTFSELY,
Please make the EXTCOMIN frequency less than the frame rate frequency.

SCS b (

EXTCOMN | | | 1 | | 1 | |

Figure 6-2-1 EXTCOMIN Signal 1

[Note 6-5]FRT"T —2&RFITAHRICEI LEITERAShEL AL

(T—2ZRFTHBEESCSE "Lo"ICLTTFELY)
When the display 1s maintained after writing of the displayved data, 1s not apphed.

(Please keep SCS to “Lo” when you maintain current display after writing of the display data.)

SCS5___| (

EXTCOMN | 1 1 | 1 | | 1 |

Figure 6-2-2 EXTCOMIN Signal 2
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6-4) ACAAI T H1EE Signal Timing
I_‘ wh SC5 ,J‘ twl SCS *
| | |
LN | |
SCS I | ph (( | :
| N
som | | o )) TN 50% - 50,
10% | 135CS TS 10%
—> :*1— th SC5 L_.JI
S Sl PR
! Y 1 e | 7
[ | I I o I ff SC5
| = o0 % 90 % | ohte - | | |
Sl 10% I N 10% 10% | 10% m%l -l 10%
| !
SCLK
i“ th EKTGDMI; |"1 fEXTCOMIN ."i
| |
0% . 90, | : 2% | 90%
EXTCOMIN 0% /| A P . DISP 10 /| I o
| 1
tr EXTCOMIN tf EXTCOMIN ir DISP ¥ DISP
fSCLK |
H H L‘ FISCS H
I | I I
| | I |
0% - 0% S0 %= AR
SCLK l | SCS I |
COM signal serial input (EXTMODE="L0o")
- t >~
' [ | I
SCS [
s A S AU
SCLK

2 SCS,SI,.SCLK, DISP, EXTCOMIN: 3V input voltage

Figure 6—-3 Signal Timing
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6-5) ;HEEH Power consumption
Table6-4 BEE®E /1 Current Consumption Ta=25°C,SCS SCLK,SIDISP,EXTCOMIN=+3V VDD=+5V,VDDA=+5V
QOperating Mode Power consumption Min Typ Max unit Remark
S 2 4 | R—IFE—F (T —2EHEL HASAT ETR)
! ?h Hold mode(no display data update) - 100 500 uW [Note 6-5]
Condition 1 1 . . ,
Display pattern : Vertical stripe display
T—ABRHE—F(IHzEF MRS TERT)
iﬂ“i%{f’t—z Data update modewith display update 1Hz B 500 1000 | uw ‘Note 6-6]
Condition 2 (1fram/sec)
Display pattern : Vertical stripe display

[Note 6-5] 1) BE{REEAAEIZISCLK=Lo, SCS=Lo , SI=Lo]
After writed Black data. set to SCLK=Lo , SCS=Lo , SI=Lo]
2) 1)MIRETHEIFE It measures during 1).
[Note 6-6] fSCS=1.0Hz (E&FAAFFZFRLVTSCS=LoéT 5, Exceptin the time of writing, it 1s set to SCS=Lo .)

Hi@EH Common condition
VDD=5.0V., VDDA=5.0V, fCLK=1.0MHz., EXTMODE=VDD. EXTCOMIN=1Hz

( Common Note )
COERESBIREDETHY. COMEMEFFDPeak BR TIEHYFE L AD T, BRICRMZH LB TTE,
VDD+VDDARICOV T H OEMEHREBLET,
(VDD,VDDARIR#DIHE . ThENITI T OB EHERLES.)
This 1s value 1n steady condition, not the falue of peak power at the time of COM operation.
Some marging for power supply 18 recommended.

We recommend capacitor for VDD and VDDA,

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

ORI e S Hz B B TOMEE RENDBETT
(LORERRLEHM I HzD5HE . COME K EE0.5Hz)

*L.C inversion | LC material 1s needed alternative polarity driving as changing timing which should be 1Hz.
( LC inversion frequency 1Hz is COM frequency 0.5Hz)

as shown Figure 6—4

- fCOM >

COM inversion frequency . | Lo

LC inversion frequency :

_- 1Hz(1s) .__H. I-l

Fiqure 6—4 COM inversion frequency
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6-6) ANEBDZAIJFv—bk Input Signal Timing Chart
6-6-1 T—AEEHE—F Data update mode (1 line)

FED1TOT—2E=EBHLETMO="HI" , M2="L0")
Updates data of only one specified line. (MO0="Hi", M2="Lo")

SCS

I o e 2 O

I
|
| l | |
|
SCLK | |
[ | | |
|

:-l > > > -
| | I
| Mode selection period Gateline address period Datawriting perod Datatransfer period

( 3ck+5ck DMY ) (8clk) ( 320clk ) ( 16clk )

Figure 6—5 Data update mode by 1line
MO: Mode flag.
T—REHE-FAEIRAT —FEFH): MO = "Hi"
R—ILFE—FAEYAT—2EE) M0O="Lo"
Set for “H1"” :Data update mode (Memory internal data update)
Set for “Lo” Hold mode {maintain memory internal data).

M1: Frame inversion flag.
MI="H" D85, VCOM="HI"ZH7AZ MI1="Lo " DFF, VCOM="Lo " &N
EXTMODE="Hi"MEFIL. "Hi” or "Lo" EBELTHA]
When “Hi1”, outputs VCOM="H1", and when “Lo”, outputs VCOM="Lo".
When EXTMODE="H1", 1t can be "Hi1" or *Lo".

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

DUMMY DATA:
-bE—j_:—g:,,Hi,, ﬂr iiLﬂF! E%%,ﬁ{’ﬂ {'iLG"E%ﬁ)
Dummy data.: It can be “Hi” or “Lo” (“Lo” is recommended.)

% Data write period
COBETRT —2E&N\RILAUNA T ) FZ4)D1stT v FICEERAATWET,

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

2 Data transfer period
195 9w FICBERAET -2 2ERRA ) EIRICEA(BRAA) LTLET,

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

KT =AM TRLAREIL. 6-TANEBLBERERRTEZS RIS,
For gate line address setting, refer to 6-7) Input Signal and Display.
MM I —LREE T 5% ILEXTMODE="Lo" D BFIZH RNHVET,
M1: Frame mversion flag 1s enaled when EXTMODE="Lo".
KSCSHM Lo " IZIE =B @ TMOM2IE VU T ENFET,
When SCS becomes “Lo”, M0 and M2 are cleared.

©Copyright 2016 SHARP All rights reserved



SHARP

SPEC No.
LD- 28605A

MODEL No.

LS044Q7DHO1

PAGE
25

6-6-2 T —ARAEFHE—F Data Update Mode (Multiple Lines)

EEORBTOT—FEEHLET (MO="Hi", M2="Lo")
(MO="Hi", M2="Lqo")

Updates arbitrary multiple lines data.

SCS

/L

s oo e o] e \ kel

SCLK
| ! | |
| . l-:-: g
| | |
| Mode selection period : Gateline address period : Datawriting period | Datatransfer period
: ( 3ck+5ckDMY ) ( 8clk ) ( 320clk ) : ( 8clk [DMY] + 8clk [Address] = 16clk )
Gate 1st Line Gate (n-1)th Line

)

~ AGE HG?X (B[] x ]| X b2 D31?XW1HXM19X DY (don't cane) Xﬁ-ﬁﬂxﬁﬁ‘ix:

I
Datatransfer period |
8clk [DMY] + 8clk [Address] = 16clk ) |

| Data writing period
| ( 320clk )

Datawriting perod :
( 320clk ) |
I

Gate (n-1)th Line Gate (njth Line

)

Figure 6—7 Data update mode by Multiple Lines

MO: Mode flag.
T—RABFE—FAEURT—2EH) MO = "Hi"
R—ILFE—FAEURT—2%FE) 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="H" @D, VCOM="HI"ZtH7AZ MI1="Lo " DFF, VCOM="Lo " ZH N
EXTMODE="Hi"MEFIL. "Hi” or "Lo"EBBTHA]
When “Hi1”, outputs VCOM="H1", and when “Lo”, outputs VCOM="Lo".
When EXTMODE="H1", 1t can be "Hi1" or "Lo".

M2: All clear flag.
6-6-4) V) 7E—FZERL T2,
Refer to 6-6-4) All Clear Mode to execute clear.

g

Datatransfer penod

( 16¢clk )
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DUMMY DATA:

'E—TF—4:"Hi" or “Lo” EBBLTHR] (“Lo"EHELR)

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

2% Data write period

> Data transfer period

COHBITIET =2 ZNA\RILRNA T FSAN)D1stT v FICEZFAATLET,

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

BlZIE. GL254 Y BDT—2&EHMTCOL2S 4 VBDT7 FLRAZS v FT 5 EH(IC

GLI1ZA4 VEDT—2 Z1st5 vy FMLEFERNA T BABIZEE(EAH) L TVET,

For example, during GL2nd line data transfer period, GL 2 line address 1s latched and
(zL1st line data 1s transferred from 15t latch to pixel internal memory circuit at the same time.

X T—HLEHRLTANTTFSLY,

Input data continuously.

XKSCSM Lo " [ZIE2T=FF R TMOM2IE 2 T ENFET
When SCS becomes “Lo”, M0 and M2 are cleared.

KT —hZATRLAREIL. 6-NAREBLEERERT TSRS,
For gate line address setting, refer to 6-7) Input Signal and Display.

KM L — LRI TS5 [ZEXTMODE="Lo"MEFICHE LY ET,
M1: Frame inversion flag 1s enaled when EXTMODE="Lo".
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6-6-3 7"—J)LFE—F Hold Mode
NERT—2ZRF (REDORREHETF) LET(MO="Lo" . M2="Lo")

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

SCS

P — — — — — — — — — —

51 mo ko | omz Durrmy Diata (don' 1 care)

|
Mode selectir:m: Datatransfer period

period
(3cKk )

{ More than 13clk }

Figure 6-7 Display mode
MO: Mode flag.
T—ABHE—FATVRT—2EH) M0 = "Hi"
RAE—FAEVRT—2ER)  MO="Lo"
Set for “Hi™ Data update mode (Memory internal data update)

Set for “Lo™ Hold mode {maintain memory internal data).

M1: Frame inversion flag.
MI="HI"DEF. VCOM="HiI"ZH 71 MI1="Lo " MEF. VCOM="Lo " Z#H 1
EXTMODE="Hi" M. "Hi" or "Lo" EBLTHHA
When “Hi1”, outputs VCOM="H1", and when “Lo”, outputs VCOM="Lo".
When EXTMODE="H1", 1t can be “"Hi1" or “Lo".

M2: All clear flag.
6-6-4E V)T E—FEZRLT{Zaly,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA:
ﬁs_j—_‘*_?: H'Hi!!' c,r HLG?T &#%%@%ﬂ' {“Lﬂﬂﬁ‘*ﬁﬁ}

Dummy data: It can be “Hi" or “Lo” (“Lo” 1s recommended.)

M1 7L —LREE 75 IEEXTMODE="Lo" MDEFIZHBNZAHYET .
M1: Frame inversion flag is enaled when EXTMODE="Lo".
HSCSHAV Lo 121 2= f TMOM2(X2)7ENET .
When SCS becomes "Lo”, M0 and M2 are cleared.
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6-6-4 £')7E—F All Clear Mode

AT —42%0)7LEEAALET(MO="Lo", M2="Hi")
Clears memory internal data and writes white. (M0="Lo”, M2="Hi")

'« >l
| |

| |

Mode selectinn: Data transfer period

period ( More than 13clk }
( 3ck )
Figure 6—-8 All Clear mode
MO: Mode flag.
MO="Lo"|ZERTEEL T &L,
Set 1t “Lo”.

M1: Frame inversion flag.
MI="H" @D, VCOM="HI"Z2tH7A7 MI1="Lo DFF, VCOM="Lo " Z#H N
EXTMODE="HiI"MBEFIX. "Hi" or "Lo" EBBTHA
When “Hi1”, outputs VCOM="H1", and when “Lo”, outputs VCOM="Lo".
When EXTMODE="H1", 1t can be “Hi1" or “Lo".

M2: All clear flag.
M2="Hi" 232 EL TTF &Ly,
Set 1t “Hi”

DUMMY DATA:
E_j—_‘*_?:”Hi” c,r IILﬂ?!' &i‘t-)‘aﬁ%ﬂ- (“Lﬂnﬁ‘*ﬁﬁ}

Dummy data: It can be “Hi" or “Lo” (“Lo” 1s recommended.)

KM DL —LREE D754 1XEXTMODE="Lo" MEBFIZH $hIZHEYFET .
M1: Frame inversion flag 1s enaled when EXTMODE="Lo".
XSCSHV Lo IZ/E o= R TMOM2IE V) TSNFET
When SCS becomes “Lo”, M0 and M2 are cleared.
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6-6-5 COM #r COM Inversion

COMEZ T IL A N(EXTMODE="Lo") &5H RS = A D(EXTMODE="HI")D2885RHYET
There are two types of inputs,COM signal serial input (EXTMODE="L0o") and external COM signal input
(EXTMODE="H1").

EXTMODE="Lo"

o t 4 L

)

S| ( /(WXMT“XWX \\ N L \\ >\f}5 f(M’JXMLXWX \\ A (-

[ “ A i1 "1 ok i <+ X
([ntejj hE‘jignaI} S X ]S X s X
| - >
| 2 | %2 |

Figure 6-9 COM Inversion (EXTMODE=Lo)

M1:COM polarity inversion flag:
M1="Hi" DEF., VCOM="Hi" &= H B M1="Lo" MDEF, VCOM="Lo " & 1
If M1 1s "H1" then VCOM="H1" 1s output. If M1 1s "Lo" then VCOM="Lo" 1s output.

X1: COM REEIE M1 37 (S G L= BIEICOIY BHYET,
COM 1nversion has been changed by M1 flag statement.

X2 TSABEDOHMEETATABEDO K LRIEEARYBEFELLTTFSLY,

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 )
1) : the EXTCOMIN input during hight pendio of the SCS signal.
SCS L%J «
%2 )
-t :
EXTGOMIN L «
. ;) )
ol \A \ 2K " \ 3
COM f
(Internal Signal) \ X \\ X
7 I
Figure 6-10 COM Inversion (EXTMODE=Hi) 1
%1 D SCSALETAY I wIDAA 2T TOMEEEITVWET .. (SCSAHIghBARPIZEXTCOMINZ 2B ELEADLGWWTTELY, )
%1 COM inversion has been set by the falling edge of SCS signal (*not® togele EXTCOMIN more than once while SCS is high)
2 EXTCOMIND BMIZHE LT —FICL T &0,
22 The period of EXTCOMIN should be constant.,
2 the EXTCOMIN input during low period of the SCS signal.
S03 ( (¢
)) ))
i} -
vid
EXTCOMIN (( (
) )
v K3 3 3

COM

(Internal Signal)

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

o

3 EXTCPOMINIAZL L EARY T v oD E A 2 TOMREEZFTLET .
#3:COM inversion has been set by the rising edges of EXTCOMIN signal.
WA-EXTCONINO BB EL T —FIZL T =S LN,

#4 ' The period of EXTCOMIN should be constant.
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6-7) ADESLEEmEFT. F—FFFLAESTE Input Signal and Display, Gate address(Line) Setting

GL: Gate address line
ASE | AGI | AGd | AGS | AGE | AST

HTF—bZA42TFTRLAEIE Gate line address setting?

AGZE | AGE | AGd | AGS | AGE | AGT

A0 | A

GL

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199
200
201

202
203
204
205
206
207
208
209
210

211

212

213

214

215

216

217

218

219

220
221

222
223
224
225
226
227
228
229
230
231

232
233
234
235
236
237
238
239
240

A0 AGH

SL

81

82

B3

B4

B85
8BS
&7

B8

B89

a0

91

a2

93

94

a5
a6
a7y

a8

a9

100

101

102

103

104

105

106

107

108

109

110
111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130
131

132
133
134
135
136
137
138
139
140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

AG2 | AGS | AGd | AGS | AGE | AGT

AG0 ) AGH

GL

10
11
12
13
14
15
16
17
15
19
20
21

22
23
24
25
256
27
28
29
30
31

32
33
34
35
36
37
38
39
40

41

42

43

44
45

46

47

48

45

50
51

52
53
54
55
56
57
58
59
G50
51

62
63
54
565
566
=¥
55
=1=)
70
i1

72
73
74
75
75
iy
78
Fa=,
a0
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P%*: Pixels position

L#*:Gate address line

(TF—2@OEEFR{IE Data position in display[H,V] >

P320,LZ40

Figure 6-12 Data position
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7. /9% Optical specification
Table 7-1 Y2451 Optical specification VDD=VDDA=5V Ta=25"C
[tem Symbol Min. Typ. Max. unit Remark
AT Horizontal 6 21,8 22 40 60 - ° (degree)
Viewing angle 8 11 10 60 ~ ° (degree) (Note 7-1]
range Vertical .
CR=2 6 12 40 60 - (degree)
a2 k2 AREE Contrast ratio CR - 18 - [Note 7-2, 3]
L ETE Reflecivity ratio R - 18 - % [Note 7-3]
B3 Transmissivity ratio T - 0.25 - %
T B R B Rise T r - 10 20 ms
Response [Note 7-3.4]
Time Fall T d - 20 40 ms
N ILVERE X - 0.307 - [Note 7-3]
Panel White
Chromaticity Y B 0.330 B

[Note 7-1] REFADMFEZE Defintion of Viewing Angle

Normal Line Normal line

A 812 F 3

|
|
|
. va 4 A 821
:

A 811

: FPC
/ —

6 o'clock direction

6 o'clock direction

Figure 7-1 Defintion of Viewing Angle
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[Note 7-2] O S AREEDEZ Defintion of Contrast Ratio
AR ARRZL TOIIICEERET 5,

The contrast ratio 1s defined as the following.

Reflection intensity in white

display

Contrast ratio(CR) =

BEHANMIINERFFEIREBICTRHELET,
equipment to a dark room

HIFE#F Measurement equipment
(CM-2002)

Normal line

BEI

' Light Receiver

. ——  Light Source

Integrating

sphere

LCD panel

Display center

Figure 7-2 Contrast ratio, Reflection ratio,

Panel chromaticity

Reflection intensity in black

display

[Note 7-3] 41D BIEHERS Optical characteristics measurement equipment.
AVRZARE RETRE AR FREAREOREIXRHT-2 GEEREORIEIXE7T-3OBIERE=RWLT,

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 1in a dark or room

BlE3F Measurement equipment
(LCD-5200)

Normal line

Light Source Light Receiver

LCD panel

v

Display center

Figure 7-3 Response time
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[Note 7-4] [GEERE (R EMDZEIL) Respons time (Change in reflection ratio)
ARUVBRELEGDESZADL. TOHFOZXGH NDOBMERICTERLET .

It's difined by the time change of optical receiver output when signal 1s input to display

white or black

White

100%
90%

A

Optical receiver output

(Incremental

3%

8. ImF&H|YZT Pin Assignment

8-1) IFEIY X T Pin Assignment
KoL IEOFFMIEEI14-112RLET,

The outline dimensions are shown in Figure 14-1

>l e Black > |..._
f_
— |[— —»| |4
Time
Tr > rd
Figure 7-4 Respons time
Mo, Sympol

1 SCLK

Sl

SC5

DISP

VDDA

2
3
4 EXTCOMIN
3
G
Y

VDD

Display surface

@ E
Rear surface
Figure 8—1 Module

outline

8 EXTMODE

9 V55

10 VSSA
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Table 8-1 #3EO319U4% Recommended Connector
Product manufacturer Series Part number Contact
Panasonic Y58 AYF531035 + T = Bottom and Upper
SMK FP12 CFP-4510-0150F 1R Upper side
SMK FP12 CFP-4610-0150F TS Bottom side

between panel and FPC.

8-2) FPC #YHAIF4¥E FPC Bend Specification

Y% (1) FPCHEZZMhIF4EE: HSRITYEHMS 0.8 mm - 6.0 mm
Z£#(2) s/ERIFR: N R0.45 mm

Condition (1) FPC bend recommended area:
Condition (2) Minimum bend R:

Inner diameter R0.45

FPCEITVEIITHRRIL. FHNTHRE T AEMEEHTRELIZRU L THITFTT S,
FPCIZASRITHERLAWERRBLELET, £ FPCENARIILDESEIZIZAMN REZEZ HIMERBELELET.
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

0.8 mm — 6.0 mm from glass edge.

T

9. il Display Qualities

[Note 8-1] RIRSARB~IFUBRIFENTTFSEY,
Do not bend to the front polarizer film side.
[Note 8-2] $rYUBRIFAHEZITIEETELTTELY,
Bend frequency: 3 times or less (Repeat bend condition: 180°~ 0°)
[Note 8-3] FPCZHF>TLCDED 12— ILE AL FIFf=Y  FPCICEEA AZEMA Y LAW T ZELY,
Do not hang LCD module by FPC or apply force to FPC.

Figure 8-2 FPC Bend Specification

BRETAATVAED 12— RGBT HEERL, HAREEEEICE D]

Please refer to the Incoming Inspection Standard.
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10. #h T 17 [E1E&{M External capacitors

—

SCLK
Sl
SCS
EXTCOMIN
DISP
VDDA
VDD
EXTMODE
VS5
VSSA

| S0 | =d | S | | B | Ll | RS

C1

=

Figure 10-1 External capacitor recommendation capacity value

<HRIOTUHYEEE Recommended capacity value >

Cl1: DISP -VSS :rank B 560pF Ceramic capacitor
DISPOHRFIEIRDIL T Y BEL560pFELFET HY. DISPILE £ YFFREI O IR (&
BAVVERICIRZRLET,

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

However, 1t should be adjusted to ensure that the DISP rise time limit 1s not exceeded.

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

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

X ERREEEUEGICDONTIXHRERTT,
CHERAORIEIER AT LEESHEZSHEIAL V- ETERETLTZE0Y,
QAUTUoHEEFRBMBESIVLRELLOEEHAT LEEAEE)

»¢ Above circuit and parts are only recommendation.

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

(Capacitor value can be larger than value indicated above.)
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11. EDRIFZEE Marking

E11-1IZEHRIfEZETRLET .

Dispaly contents

The display position 1s shown in Figure.11-1.

11-1)1 292y R Displayed by printing. (Ink-jet print)

Printing Area %

Lot number printing position

Line1 — ' LS044Q7B7DHO1
Line 2 — YMDDPO1234A E E E
. 'S §
'S
» S E
PR
Q5
P
Figure. 11-1
Table 11-1 ENFANZEFHM Marking line definition
Line Marking Description
1 LS044Q7DHO1 HFEH ModelName
Single—digit year (Last digit of the year ) (0,1-- 89)
M & B 1H7(1,2--9X.Y,.2)
Single—digit Months (1,2, ——9 XY.Z)
DD 515 B 247(01,——,31)
Digit of the day (01,——,31)
P BiETHI—F
Code of manufacture
01234 )7 ILNo(5HT)
Consecutive number (Traceabillity number)
A MEIa—k
Product revision
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12. @ HARE Packaging form
12-1) A—rREFH Carton storage condition

1) A—boEAHLITER . 12(max)
Piling number of cartons.
2) 1h—ho AR E SR . 180 pes
Pakage quantity in one carton
3) Hh—tlHaX . 578 mm x 382 mm x 153 mm
Carton size (Typ.)
1) SitE= - 8.8 kg (One carton filled with (180) modules)

Total mass

5 H—rUREEIRIE Carton store environment

~mfE Temperature
0~40°C

EE Humadity
60%RHLLTF
BERESREEFICEWLWTLREDLZNE
60%RH or lower (at 40C)

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

S Bx Atmosphere
B, TILA)FEFHRERVERMEEZE LJERBIELEFNANBEHEINGIE
No harmful gas, such as acid or alkali, which causes severe corrosion on electronic parts

and wiring, are to be detected.

Bt Opening the package
HEIICLSIREEGOTFTE 2—IILOEZIHILETHHMT,
50%RHLL LICERR R, HET —AFORAWIXIRERLTHBE TS,
In order to prevent electrostatic damage to TFT modules, room humidity should be made

over B0%RH and take effective measure such as use of earth when opening the package.

*BESTHYE Direct sunlight
KEHICEDALIEZHS-HIZ. BETOREMNAN—BNTTRERULET .,

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

- KEH Atmospherie condition
BEMODAZRCERMEODLOE—HBITRETLHHEXTERELZSLY,

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

-#EERlGE Prevention of dew
R =, BEERICENT RIRPRAVED LICh—FoZENTTEL,
NLYRESR T OB EGRRZEITI2H, ELGREL TZELY,
EEAKERMRL, BEhoBLTRETSL., BEICIIRSBOHREZHELET.
SBRETICHEELTTSLY,
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 1n 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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IRE) Vibration
BIZIRBIL TWAERTIZIZEE LG TIEE0,

Please refrain from keeping the product in the place which always has vibration.
RFHIE Storage Period
FRFHTT. RASHAEE

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

12-2) #ERREE Packaging form figure
WA ELEI2-1I2RUET,
T a— )LAEERICENGOERGRETLTLNET,
The packing condition 1s shown in Figure. 12-1
The packaging 1s designed such that the module does not break during transait.

S IITITHE

. EEEE

Figure. 12-1 Packaging Form
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13. 8 EM S ER S Reliability Test Conditions

13-1) {§$E1E S ERIB H Reliability Test ltems
Table13-1 ReliabilityTest Items

No. Test Item Condition Remark
o R TF (GEBIE)

1 High temperature storage test Ta=80°C 240h
(Non operating test)
KR RTF GEEME)

2 Low temperature storage test Ta=-30°C 240h

(Non operating test)

= B=
=] /00 [=] 4+

Tp=40"C/95%RH 240h

High t t d high humidit
3 'eh temperattre and nieh MUMIERY | (gemma )1 NG condensation )

operating test

=m 1 —a0°

4 , ‘ Tp=70"C 240h
High temperature operating test

=

5 Em B | Tp=-20°C 240h
Low temperature operating test
SNEE (GEENE)

6 Thermal Shock test Ta=-30°C (1h)~+80 °C (1h) / 5 cycle
(Non operating test)
R IE +200V. 200pF(0Q)

7 Electro static discharge test Zim—+: 1/ each terminai: 1 time

[Note] Ta= FBEIERE Ambient temperature

Tp = /A% )L:mE Panel surface temperature

B
BREREICBLWT,. ETmBREFHOLEEFERA L ELLGLIEIENE NS

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

which may affect practical display function.

(N HEBNMFIRER : RE=15~35C, /BE=45~75%. [E0 X /E=86~ 106kPa
normal operation state: Temperature:15~35C , Humidity:45~ 75%,
Atmospheric pressure:86~ 106kpa
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E8 7 E i H (FIRAREIE) -

SERSEE Test condition )
Eoa—)L#sHEE
Test stracture

ENhN & A

Press point

HERBEMK
Press Jig

HWLERAE—F

Press speed

XA
Support

B RFFE ]

Press time

13-2) /N)LEEE (BREfTE ) {TH{E Panel surface stress spesification
ETRER (RTLI)WERLGWEEBREMAINIZRET S,
120[N]Ll E

Panel surface stress spesification has been defined as a parameter

“Force of stress [N]” without no picture failer.

Load testing: Minimum 120[N]

LOD/AR L B AR (R SR A &)
: LCD panel(with polarizer film)

LCD/ SR LR RER (EBEFRICH S A 2O T—TRERT)
: Center of LCD panel (with glass cross tape)

- 10mmA

@l0mm column

1mm.~ 5
- 1lmm. minute

EHE FICERE

fixed on stage

GERADTELTARE T REAEIFL. TORE®RT S

.0 seconds after achivement of the press strength,then reless 1t
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