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(FUABRZOSMYBVERUVFR B OEERICHI->TOER)
[NOTICE]

KLKEHLEDEE Precautions>>

a) AOEHREZEFEAOZEEEICHIADLINBTLEENTLETOT, BYKRWIZIE+RICTIRIACEHIC, RiEH
EONBEEHAICEMTHEBLLGVES. BRAVBLEFEY, £, E=FBITHLTREERELEN THRRLA
WS, BRVBLEIFEYT,
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) ALEFREIZHEFSINTLDIGAMIE, B ERBEESF-RRWBSABEZRATEODEDTHY . KMLHkE
[CEO>TIEMBIE. TOMERIDERITN I HRIEF-IEEEEDHFHEETILOTIEIHYFEE A,
T BHEREFERALCEICKY  FEBETEMBEFICHODDLIBMENRELGE . BERKOBE.
BEICEENMDIEDLUMNMIDELELTE—UZTDEFRZEVER 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) AEBFREIRHFINIAEGOFERAFHECHEALOIEFTEEZENR L THEASNSILEFICERTHEEIC
BLTHHE—UIZDEELZEVFERE 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) B FFEULGFERICE>TELLERIIODVTR—I0ERZEVEEA,
AHBETEDIIG— B LEFRBIFERASNL-OIZRIASNTOET,
Observe the following points when in using any device in this publication. SHARP takes no responsibility for
damage caused by improper use of the devices.
The devices in this publication are designed for use in general electronic equipment designs, such as:

N—YFIIarEa1—4— Personal computers

=% Office automation

-BIEHEE Telecommunication equipment
-EHAIRE RS Test and measurement equipment
-EEEE Industrial control

-AVEEZS Audio visual and multimedia equipment
-REAEILERZ Consumer electronics
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e) ARBRZLUTOLILGHFICHERATIEEE., BULRABIUVRSGRIIZERL. EBME-T2UEEEHK
[CTHERT HLIICHREVLELET,
The appropriate design measures should be taken to ensure reliability and safety when SHARP’s devices are used
for equipment such as:

EEHBCPRERE (RITH. EH. BBIEGL)

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

EEHE Traffic signals

1 R AL D 5 0 3 M 4 Gas leakage sensor breakers
T —LEE Alarm equipment
RIEREMIRLE Various safety devices etc.

f) AERILUTOISILGEBOHTEMEEME - REMADELSNIARNDEAZERLTEYELEADT, A&
MmECNLDRARIZIIFERITELRENTTSLY,

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

-FERUVFHBEE#SS Military and space applications
[RF A HIfERE RS Nuclear power control equipment
i EICOAN DS EEMS Medical equipment for life support
MEFEESS Aerospace equipment
-BRIREERS Trunk line communication equipment

g AHERBOETFRALGRLNHYEL L, FRIICEARTEOFTTTERIASET LOEBOELEY,

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

h) AERZEMUHNHERITIARUNTTHERAINDGEIE, BANCHHREROFTTTERIBEET LO5HFEL
BLET,
Contact a SHARP representative, in advance, when intending to use SHARP’ s devices for any “specific”

applications other than those recommended by SHARP.

) AERREBICRENELEGEX NADITERICLYERTHELEDELET,
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.

) AVURHENEOERREHYFEA.

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

[Precautions for handling]

(1) EDa—ILORYHFZWNITESRYEZRDDLGNIREICTITOTTEL,

Treat LCD module in dustless surroundings.

(2) FPCEANARVAIIEIRT BB L. T ED2—ILIZCA DT HERPIEZTEOFFIZLTASITOTTELY,
Be sure to turn off the power supply when remove the plugged FPC.

(3) FPCOREFHLBFICIEED 21— LRI EERERAOFPCIZER L AN HSIRNKSITERLTTELY,
IREOEMTREGDHAREEAHYET,
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.

@) NRFULKREDRFRARIIEOEHVDT, BOLDPHAGHLD TELFYLBNISEYEWNIZE+2FELT
T

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

(5) LOD/NARJLIFAZANEEN TS 2O BT OERTENTLEIGELHYET,
BIZEURWLIZIEFEELTTELY,
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) BEZEMHCT=OH. LCO/IXRIIL DTy EACIFTFRBLTZEWN, LLEINTLFES>TH. RF TIHANLGLTTEL,
Be careful to handle this LCD panel in order to avoid injury yourself as this panel is made of glass and have
sharp edge. When the panel is broken, do not touch the glass. Although the panel is difficult to be scattered,
touching the broken part may hurt your hands.

(N KFEENRIFEFETIEEBOIIORERIGEYET DT, ICICHRERHLIVIEEROMNAETHERST
TEUY,
Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft
cloth immediately.

(8) KEMIICGSEBATHYFT . BUILGHER I ERESRELBLETS,
This module contains CGS. Please use appropriate anti—static protection methods for all contact with the LCD

panel and its electrical circuits.

(9) KIEHPLENMRADEF SERYM L THRITEVDRIICHEHBERAT S,

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

(10) LCOAEIELT-15E . BRMNBNAOAREENHYFET . REMROTAVCE [CHEMLIIGE . HESF(F:EAOH I
KTHELRL TS,
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.
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D) RAERLEDOTIE, BERARI BN ZAA LT T HOFEON2TO—TRERILLTTILY,
NRRILKRANBENIGZEIE. RIERHIVIEROAWHFETHER>TTELY,
FENINESBEILIPAMYTOE LT ILA—L) EF>TREEZEGEHEMOTT S,

Ff-  LCONR VIR F RSB M EZERALTOET . COMAIHHBFIAINET EBEDRRELGYET
DT, RYFWIZIE 2 FBELTZEN,, £, BEFETHNGOTZEL,

I FEDBERETOIRE. RERHOIVIERONMNATAHERO>TTEL,

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(isopropy! 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) REABRANDY—ILOHBERIDYFFIELS . RRTEEOBRNAAHYET,

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

(EREHRDEEER)

[Precautions for Set-design]

(1) BEDREELZYET DT, RLTED2—ILERELIELTTRSL,

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

(2) NFIVEITREENTT — bR SANF ARV RREB LN CRESN TUODHEIRER) ZRUVEICESST L EE
[CENMELAGWATREMEA HYET DT LCDED 12— IILEREH T SIE. 7 — A NEELT LRIV ETT,
FLCDARILBIEICKGAZE DRV BIHINSE/ARILFHED SEICDENY | RRBLEISETITHEL
HYET . LCD/ARIVAIEZENL T K IREH B ELIZELY,

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.

Q) ASAAITHE LU LDIE A MO SIENERLCD/ AR L FIFHREERLTTEL,
FYERVEDFREFIZENT. KN FEDRLRAD IO S VREREL 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) FPCONIREIZIEAYF)—E D HEHBZEAHYET DT, BEMMEEMLEVESTIE TS,

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

(B) BEVA—IILEAICEH—EDEALRINIERTLS . RRARLGEDRALLGYET D TE 21— ILEEF
[EBT DL EEICIZLENLTTELY,
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) INRIILEREICREREEZDITHGEEIIEEEZ L LS EIEDENEIFELTTIL,

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

optical performance.
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() KEFEITRESN TV S RRER T BT FoTIESN, ChEBATHEALGS. M RO BE - KiE
ORFEDL LB HYET . BERECANESLEE. ERBEDN\FVFELERDO L EXARKERE
HBAGEOKIITEELTTEL,

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) HEEESFHEERNICTHEALTTEL,
COHEFAZBA-HE . EHERXERATHOTHEEFRIESNFEE 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) ED2—IABEREBRAZDAAESONM, tIEHIZOVTIE, AEHREOER-EEERTND— U RIC
HESTTELY,
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on—off input

signal after power on of LCD module.

(10) EYrDFERAEHIZEHLE T, B 12— /ILHEROEBERRGEELEBELZ R TSI,

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

(1) EDa—ILORYBDNRUVHEAAAHICEL TERIEEF I EREA AP TORARELERIZ,. ChoDHRE
FRETHRE. BH. BZEH. HEZOMHOFERIBROCERDRRIZGEEIENHYET DT, COKI%E
RETCIEERLALTTSL,

When handling LCD modules and assembling them into the cabinet, please avoid long—term storage in the
environment of oxidization or deoxidization gas. The use of materials such as reagent, solvent, adhesive,
resin, etc. which generate these gasses, may cause corrosion and discoloration of the modules.

Do not use the LCD module under such environment.

(12) EDa—I)LREAICEHLEELTRESIRA—FESTEYFET DT, REFIR—FERIALTITHEAIESLY,
if:—rill75\L,7°_ﬁ':-x7~*—l~(d:ﬁEEUﬁ('fl,&l,\’C(t‘éL\
REFIR—IMEBUVREYM T TREBERET L. RARKENEEL, RETFREZELDAREEAHYET,
Protectlon film is attached to the module surface to prevent it from being scratched. Peel the film off slowly,
just before the use, with strict attention to electrostatic charges. Blow off 'dust’ on the polarizer by using an ionized
nitrogen. After peeling the protection film off, please do not reattach to the front polarizer. If you reattach and store
it long time, surface of the front polarizer changes in quality and it may cause display non—uniformity issue.

(13) LCD/ARILIE, BEMAIRA ML RIZEYRRICHEENHIENHYET . Al BIAVIBLEGRE DAL AN
MHSENKICTFE EICEEBELTTEL,
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.
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(14) XZREETRUORTFARZMLE, BOQEMBIERASNSTRTIEE- )3 EEFIDLCD/ AR ILA
DFLEBIED=O . BRE/NARILDEE - BRTOLATHWON A OB BREFREELTZSLY,
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—ILIZBAAGRE RN ECHNESIIC, MEBEEERL-HMEE - RETEEBELLET,

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

(16) A ML, BiK-BIEAKRTEHYEEA,

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

(17) ARRIZEBEREBREFEALTOET OT. ARILOBRIRVEICETSEER(00V B)IZIEFED L, TiE
DABZEMHEERE TS,
As this LCD module is composed electronic circuits, it is sensitive to electrostatic discharge of 200V or more.

Handle with care using cautions for the followings.

® {E%&/Operators
EEENFICDITEHKRR. BY. FERENRBM (A0 RUIFLY TLEOHEBEY DIZE. AME
[CHESHNFTEIABRNAHYFETOT, HESIRR FEHESHLEMI M) EEFALTTEL,

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

® 23 -E%{K/Equipment and containers
BERAORIB DS, BT HEORM  MEZ BIZ LB, A7 BEH. FHAI T, Ty X5,
BHREF)IHEIDNRELETIBRALHYETOT, HEI XK (FREIHIEM 100MQ) ZITO>TTSELY,
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
FRIFAEOHEM -BRENREL-BRERERET I LTREGREZEHLET . KM HREY (B0 FH#.
TLE)DHE. LICOAARCEBOBERNREE TICHETIBNALHYFET O THES SR
(BRI’ 100MQ) E1ToTTFELY,
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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® EE/Humidity
BEXBOERER. #ESKEVAROREEMICERLTEYEEHLICKEGEHLYEFLET,
EEMANREIZEHEYRERDHESHEMERZIERLUEEZRET 54, IEEZI0%L EIZFRD
RICLTTEW FISSIR—2FB TR OADFANET D ITEEFF EEE0ML LIZRE, BDORE
JO7—%&ERTEL
Humidity in work area relates to surface resistance of the persons or objects that generate electrostatics,
and it can be manipulated to prevent electrostatic charge. Humidity of 40% or lower increases electrostatic
earth resistance and promotes electrostatic charging. Therefore, the humidity in the work area should be
kept above 40%. Specifically for film peeling process or processes that require human hands, humidity should
be kept above 50% and use electricity removal blower.

® M)/ Transportation
B RE LT DTA (EEORE ICKYBRFORBRAFO-—ILEDOREMBNTFELLY . F-AKE
IR EL R ERE LY FEREE T ECI BN HYET O TREMHZFICLHER I EREITOT
TELY,
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.

(BNERFDEEFIR)

[Precautions for operating LCD module]

(1) ARz D TFERIEHEZLIZEN, LCDNARIILD AR ZERICEEEEZDIERAANRELELET,
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) HEHEEHEERNICTERALTTIL,
COHFEZTHEA-1HE . ARRKERNTH > TLEMEFRISNFEE 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/ARILIFHHZEDREN TEESE LBV TT SV, HEDRELLGYETS,

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

4) REHFERBDACHAZIVTITRDOT ITHEASNLIERTARDRRAELGYET,
Do not use the LCD panel under outside of specified driving timing chart. Otherwise LCD panel may not have
proper picture quality.

(5) B#LEERRE. 2HEAURN(BER. BiE) L. TN LU LEDBEXVIL YL aBiEE AN TRBEDFHSMELVERICZ
e L TIZELY,
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) LCDED a—ILABBRNRNIIGE . RRAATINRBTET . RRICEENEET ., TOHEEET 20
BEZTAAHAZITOTTELY,
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.
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(1) BREROCEBANHEIRTORE. NEBAEICKYBLANILNMENIEDLLIEAHYET L, TETHETITR A
TLHYFEEA,

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

source of light).

(8) KEBKEICHREIN TV S RRERE. BT FoTIESN, ThEBATHEALGS. RO RS- KiE
ORFEDL LB HYET . BERECANESLEE. ERBEDN\FVFELERDO L EARKERE
BAGWLEIICERELTTSLY,

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) ELa—ILAERBAZDOAAESOEMN. YIFIZOWLWTIE,. AMBZEDOER-EEEED—T U RIZHE-T
AN

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

after power on of LCD module.

(10) BEEE T CORBHEERINSGGEIL. BENRIPBLEIZHEYET,
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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(REFROIEER)

[Precautions for Storage]

(1) BEMAHZRIE. EFBALCROVENMNBETICTHRELLGZVDTTELD, BULMERRICRELTTSLY,
After opening the package, do not leave the LCD panel in direct sun or under strong ultraviolet ray.
Store in the dark place.

(2) EREFRELTCTIIRRMBNEEL. ERRFEELLTEIFARAMEDRAKRLLY ., TOKREIZRESLL
BRGENHYET , TESLTERMAETOREFEZSBVLET . FLEEDOBVEICRELET L. RAR
BEVUVAYR TSIV LT A—TFZITET , TEAETERMTETORGFEESELLET,

In temperature lower than specified rating, liquid crystal material will coagulate. In temperature higher than
specified rating, it will liqguefies. 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) RE A% Keeping Method

a. BESTEEICIEHETHEWLTTSLY, b. FLAIZ#IO TREFTIZIRE TS0,
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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NZRAVERALTTEL,

near LCD module as much as possible.

with the polarizer.

Do not disassemble the module.

EbLICARBRTHIVEELTESL,

FNENDBEBEREIHE->THERELTTEL,

about it.

(thD;FEEIEF)
[Other Notice]

(4) BEQRRAEGYET DT, RLTED1—LEFELENTTSL,

Disassembling the LCD module will cause permanent damage to the module.

If LCD panel is broken, do not ingest the liquid crystal from the broken panel.

contained in material or all production processes of this product.

(8) Z0fh, BEEBFAMISHT HEEFEITETFLTIZSN,

Observe all other precautionary requirements in handling general electronic components.

(1) HEEREERANTOTERF., REEWVLARFTOTI TRBELET,

Operation outside specified environmental conditions cannot be guaranteed.

(2) EIR(VDD-VSS)DAVE—RA VU REZTIFTERTH4A. LCDED 1 —ILDEEGEL(C

@) NRIILREICIFFEARDSBRY AT T ONTOET L, AEDRBIFENMRISHLTHIELFT DT,
EStBAPRVEMRDLETRIFIMELGL KL TS,

Polarizer is applied over LCD panel surface. Liquid crystal inside LCD panel deteriorates with ultraviolet ray.

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

(6) AREGF. BEMENSHGSERETORSEETIEICHRUVTODSUEEZOY  BE/\OY,
1-1-1kyoyonT4y OiEERFR)E—UFERALTOER A Tz, SATHYFEE A,

ODS (specific chlorofuorocarbon, specific halon, 1-1-1 trichloroethane, carbon tetrachloride) are not used or

(7 ED2—ILOREEIZOVTIE, A BBKICKYRHER T HEENHYFET,

As power supply (VDD-GND. VDDA-GND) impedance is lowered during use, bus controller should be inserted

The panel should not be left in direct sun or under strong ultraviolet ray for prolonged period of time even

(5) LCD/ARILABHELI-BE ., FDRBZODPICANGNTZEN, HREAFE . KIRFISHWBEE,

If hand, leg or clothes come in

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

contact with liquid crystal, wash off immediately with soap. If mouth or eyes come in contact with liquid crystal,
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LCDEDa—ILEWETHGEEUTOEITEELTTSIL,
Follow the regulations when LCD module is scrapped.
The government you stay may have some regulationsabout it.

LCD/S )L . ATRABELTUREELTESLY,

test: negative) material is used.

(LCDEDA—ILDHEEIEFH)

[Discarding liquid crystal modules]

ALCDEVA—ILDEFEEMEIEIHYFEE A,

LCD/ARILICIE. BIR-BEEVMEFEFATEYFEEA.
LCD/ARILIZEFENDHREM AL Z<HHE ($9100mg) T, ARIILAEIN TELR
NHETDEITEL T2MHF I E (LD50) =2000mg/ke.
ZEE M (Aims test) :[ETE (Negative) DM EZBATHEALTHYET,

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
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1. =A% Applicable Memory liquid crystal display

CGUAVEBEIN SV RAAE AN -MBBE DA KRB TARATLATT,
HNEIER14-11TRLTODVET,

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

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

2. = Overview

- WEAEE//O/RIL

- BEIEY A X448 fRIRE320 x 240E[ZR QVGA

- VYT T —REBICKDHRTAIEH

- FEDOSAUEBHAEE

- NRILABBICT—REIEADIEYRAT)—Z AR

- B/ OHEHMERWER - BE - OV N\ IMIED LR
- BIEHEBEBEATFT/ARIL

- RIEARIZAGHH

- FPCIZ& 56

+ Reflective active-matrix with slightly transmissive panel of white and black.
* 4.4” screen 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, light-weight and compact module with monolithic technology.
+ Super low power consumption TFT panel.
+ Front polarizer surface is Antiglare.
- With FPC (Applicable connecter : Ref to recommended connecter on Page 35)

3. BRI Mechanical Specification

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

Item Specification unit
BEEY(4 X Screen size 447 inch
BHhRRIUT Active Area 89.6(H) x 67.2(V) mm
RLUREIVT Viewing Area¢1 90.8(H) x 68.4V) mm
Ry hER Dot configuration 320(H) x 240(V) Dot
FykEwF Dot pitch 0.280 (H) x 0.280(V) mm
EIEFR] Pixel Array WERANSAT
Stripe Array -
Ntk Outline Dimension 94.8(W) x 75.2(H) x 1.64(D) mm
=8 Mass Approximate 26 g
REEE Surface Hardness 3H LI L (#0#0) IMEWE
at least 3H (initial) Pencil hardness
REAIE Surface treatment AG(Anti Glare)

[Note] E¥HMIZSMIETIZONEIR14-1Z5 R
Detail dimension and tolerance are shown in Figure.14-1
X1 BYMRRIVT ETERMUCOmmIEDRLRRTIT (BEE) ARITONTINS,
There are the dummy area which is white pattern as 0.6mm width around Active area.
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4, ANImFRMHBEUBEE Input terminal names and functions
Table4-1 ifFE¥# Pin description
Terminal Symbol 170 Configurations [Function Remark
AvH{ES
1 SCLK INPUT NoPull IHVIES
Serial clock signal
S —=__ =0
2 S INPUT | NoPul NTNT—IANES
Serial data input signal
FyTELIMES
INPUT NoPull
3 SCS u o Chip select signal ( Active of Hi )
5V ERCOMRERIES (5EHIK)
4 EXTCOMIN INPUT NoPull External COM inversion signal input [Note 4-2]
( Square wave)
5 DISP INPUT | NoPull RN ON/OFFIES [Note 4-1]
Display ON/OFF signal
05 ER
6 VDDA | POWER — FIOTER
Power supply (Analog)
7 VDD | POWER -~ TIINERCY
Power supply (Digital)
OM I 4 \E ‘J.IJ.I
8 EXTMODE INPUT NoPull COMFIEIER DI . A . [Note 4-2]
Control mode of COM inversion is select terminal
9 VSS GND - GND (Digital)
10 VSSA GND - GND (Analog)
¥ NoPull : TIULTYT . TIEDUELLTHEL
Neither Pulled up nor Pulled down.
[Note 4-1] HBIRTDAHDON/OFFEITLNET , COBF. ABUADT—RIERFEINFET,
“H”DEAE)HNT—IDRTETV. 'L DB ARVAT—2RELEFFLEEERARTELGYET,
The display ON/OFF signal is only for display.
Data in the memory will be saved at the time of ON/OFF.
When it’s "Hi”, data in the memory will display, when it’s "Lo”, white color will diaplay and
data in the memory will be saved.
[Note 4-2] #}MEBKXYEXTCOMINEBZ AN T H;HE . EXTMODEZ "HI"IZLTTFELY,
EXTMODE=“Hi" M&f. EXTCOMINAS BT Y FEF . (EXTMODEZ VDD~ ##E)
EXTMODE="Lo" DB, YU T7ILAADIZT MEMITIEYES . (EXTMODEZEVSSEHEHE)
When EXTMODE is "Hi”, EXTCOMIN signal is enable.
When EXTMODE is "Lo” ,serial input flag is enable.
“Hi”mode ; connect the EXTMODE to VDD,
"Lo” mode ; connect the EXTMODE and EXTCOMIN to VSS.
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4-1) #EEK Recommended Circuit

< EXTMODE="Lo” >
COM Signal Serial Flag Input

—_

SCLK

SI

SCS

EXTCOMIN

DISP

VDDA

VDD

EXTMODE

© ([0 (N | bW N

VSS

i

o

VSSA

< EXTMODE="Hi" >
External COM Signal Input

Rillll

—_

SCLK

SI

SCS

EXTCOMIN

DISP

VDDA

VDD

EXTMODE

© |0 (N[ bW DN

VSS

—_
o

VSSA

Figure 4-1 Recommended circuit
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5. #xIRKTEH Absolute Maximum Rating

Table5-1 #&XERKER Absolute Maximum Rating (GND=0V )
Item Symbol MIN. MAX. Unit Remark
BRRIE Analog VDDA 03 +58 v
Power supply
Vo|tage Logic VDD -0.3 +5.8 \Y, [Note 5_1]
=5 EE (Hi
ANBESREH) VHI VDD v [Note 5-2]
Input signal voltage(Hi)
ESEEL
)\731 FEE(Lo) VLI 03 v
Input signal voltage(Lo)
8 FF
RERE Tstg -30 80 °c [Note 5-3,4]
Strage Temperature
HERE USRIILKRERE)
Operation Temperature Topr =20 70 °C [Note 5-4,5]
(at panel surface)

[Note 5-1] EXTMODEIZ%5& .
Applies to EXTMODE.
[Note 5-2] SCLK,SI,SCS,DISP,EXTCOMINIZ:#
Applies to SCLK, SI, SCS, DISP, EXTCOMIN.
[Note 5-3] ELa—I/LDWLHWEHEA AL TEREREBALNEIICLTTELY,
Do not exceed this temperature in any parts of module.
[Note 5-4] RE(L95% GRE40E) FTELTTE,, FHESIITITEELTTEL,
RABIREEICCUTICL, EJEIELLTTSL,
BELEBE. ERW)—I0RELRHREBRELGEVGEENHYET,
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.
Cndensation will cause electeical leak and may cause the module to not meet this specification.
[Note 5-5] EMEREXBNMEDAZRIETHRETHY ., IVISRAMEERE - TOMODRTMAIZEALTIE
Ta=+25°CICTHIEZITLET .
Operating temperature is the temperature that guarantees only for the operation.
For contrast, response time, and other display quality determination, use Ta==+25C.

6. EBRBEE Electrical characteristics

6-1) TFTi& SR/ \*JLEEEIES TFT LCD panel drive

Table6-1 H#t22ERENSE4 Recommended operating Condition VSS(GND)=0V, Ta=+25°C
Item Symbol Min. Typ. Max. Unit Remark
BREE Analog VDDA +4.8 +5.0 +5.5 v
Power supply Voltage Logic VDD +4.8 +5.0 +5.5 \Y [Note 6-1]
ANESER Hi VIH +2.7 +3.0 *VDD Y%
. [Note 6-2]
Input signal voltage Lo VIL VSS - VSS+0.15 \%

*VDDLL T DEETHELET . VIHETOEEEHERLET,
It can be operated below VDD voltage, however, operation around 3V is recommended.
[Note 6-1] EXTMODE="Hi"IZ%,5# M.
Applies to EXTMODE="H1"
[Note 6-2] SCLK,SI,SCS,DISP,EXTCOMINIZE FH,
Applies to SCLK, SI, SCS, DISP, EXTCOMIN.
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6-2) B|iRL—4 > X Power supply sequence

4 )
DISP
EXTCOMIN n | I
|
in |
scs 100ps min

il L L

¥1: EXTCOMINADISP=LoCA hHEh Bi54,

The case that EXTCOMIN is input DISP=Lo.
G J
\
DISP
EXTCOMIN [l [
1
|
scs 100ps (T4) min K T |_
%1: DISPEEXTCOMINASRIRFHZIIS EAHIHS. (HE)
\_ The case that DISP and EXTCOMIN start at the same time )

EXTMODE ((
(Hior Lo)
S ) I ———
VDD | same time L
VDDA |/|I M
| T2
|
| 20k < TI——"—— >33
SCS H—I— ( o
X 2 ! \
<« | ! \
SCLK 1[I ! ! Miiiiiﬂﬂﬂ_gg]ﬂﬂjiiiiiﬂﬂﬂ_i_ !
| : : '.
) 1
Sl 0x20 k 0x00 : 1 f \ ()( K \ f' l}
S S II \
1 | 100pssTA | ' « : ':
DISP : A i ! )) : ':
i Pt xal ! 1 '
i 100ps S T3 ksl 5 100ps=T4 1 ! '
( EXTMODE=Hi) ! : h H |'| \ '
EXTCOMIN N p — H—% III |
T 40 2. !
( EXTMODE=Lo ) | / “. GND ,.'
I / | !
\ / h
) 5 ON (Normal Operation ) \ )
Operating state OFF Power-on Sequence \ ) \\‘ :’l
Y .
\\ ’,

X3:

HilfE VT T —2EE) LSME, 47 Lo IZBEL T
TEEWY,

One besides controal Signal
(DISP,EXTMODE,EXTCOMIN), Make all terminals
"Lo" while it does not ommunicate.

T1

BIFDLEL T D, SignalitF &AL TZE0,
Please start the Signal transmission after a power
supply was stable.

TA:

A= X TARGE T HIZDISPAHICL TE &Y,

Please set DISP to Hight Level after the completion
of initialization.

Figure 6-1 Power supply sequence
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KL, RISV T Fr—h ACHISV T ISR
Refer to timing chart and AC timing characteristics for detail

X1 TALTIIEHTHA
({EL . DISP="Lo” MEIZEXTCOMINEZ AN THTCOMMD 1B RERFEEFH A, )

F71-. DISPEEXTCOMINZ RIBFIZILH EIFF-15E& . SCSDILL EIFTETI0OusLL EDEFEEZEITTTELY,
(200us T THH)

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 BRATIRNENHILT IEDREE
SCS=EHRMNAEVEVITITBHEICELI-BREZTH5B(E V)T IZJER or EEL2ARIZEERA)
SI=M2A£Y)TIZ)="H" XIF BERAH
SCLK: @H 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: Normal Driving

[ON Sequence]

(1)VDD,VDDAGII E [TBRE(ICIZ &)

VDD and VDDA rise time (depends on IC)

(2) EIRAEVREZMHELFET,

T2: {BUEM2(£DVTI59)&FE>THHLT 50, BELEBEEZEAAZLTTEN,
Pixel memory initialization
T2: 1 time or more Initialize with M2 (all clear flag) or write all screen white.

(3) TCOMAZyF#IHAL fZRREFR T3: 100usklL
DISPIESZFE>THIHAIEL TLVACOMBGZRD Ty FEIEE D FEAL ZfRIR T 51 D EAR
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) TCOM#B 4 #NEA1ERFR T4: 100usklt
EXTCOMIN®D A AIZFEL TTCOMMD & E 4 #1E 3 2 #AR
TCOM polarity initialization time  T4: 100us or more
Time required initializing TCOM polarity accordingly to EXTCOMIN input

[Normal Operation]

BEEEIDHAME
Duration of normal driving
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EXTMODE /L
(Hi or Lo) I
____________________________ | S—
|
VDD (« :
VDDA
))
AN
7 Z1dk |
5 sl
—_— | TS
i s
SCS (« L
)) %2 : I
rrir I
scLk s JUEEEAAN « TG T
)) I
I I
Sl f ) { )\ (( {ox0 Y oxo0 ) | [
)) I I
I I
(« el 100us =T6
DISP ) I
( EXTMODE=Hi ) I I ( I I
EXTCOMIN )(Jl ;
( EXTMODE-=Lo ) (( | GND
) |
|
ya
Operating state g\ ON (Ngrg%ﬁ(;geranon) Power-off Sequence OFF

[Off Sequence]

Figure 6—-2 Power supply sequence

(B)EFRAEIRAEMHALLET,
Pixel memory initialization
(6) VA,VB,VCOM® %A 1L B

VA,VB,VCOM initialization time
(7) VDD,VDDAIL T (¥R (ICIZ & B)
VDD and VDDA falling time (Depends on IC)

T5: (2) &R+

T5: Same (2)

T6: 100uskl t

T6: 100us or more

[Note]

TIRON/OFFEM;EFEEIE Precaustions at ehte time of power on and power off
%1) EIRONKFIX. VDDEVDDAANEEF, F=[EVDDESEIZI L EIFTTELY,
When power on , VDDand VDDA are same timem or VDD should be faster than the VDDA.
%2) TEIROFFEFIE. VDDEVDDAAEIRF, Ff=[FVDDEEICIHL FIFTTFEL,
When power off, VDD and VDDA are same time or VDDA shoud be faster than the VDD.
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6-3) AAEBDEXRYE Input signal characteristics

VDDA=+5.0V, VDD=45.0V

Table6-3-1 EAK4$FE 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—LRERE £5GS [Note 6-3]
Frame frequency 20 H When EXTMODE=Hi
- - z
[Note 6-3]
|:|“ = Nl J
IRVIRRE fSCLK - 1 2 MHz
Clock frequency
EY
if'— A tV 50 - 1000 ms
Vertical Interval
=] 3]
COMIE &2 fCOM 0.5 - 10 Hz
COM frequency

[Note 6-3] FL—ARIRBIIRTAMICEAEDLGWEETHEERA TSI,

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

Table 6-3-2  AC#¥% 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 y - 50 ns
Fall Time tfSCS - - 50 ns

High duration twhsc 180 - - us Data update mode

12 y - us Hold mode
Low duration twISCS 1 - - us
Set up time tsSCS 3 - - us
Hold time thSCS 1 - - us
SI Rise time trSI - - 50 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 twhSCLK 200 450 - ns
Low duration twlSCLK 200 450 - ns
EXTCOMIN Frequency fEXTCOMIN 1 - 20 Hz |[Note 6-4)[Note 6-5]

Rise time trEXTCOMIN - - 50 ns
Fall time tfEXTCOMIN - - 50 ns
High duration twhEXTCOMIN 1 - - us
DISP Rise time trDISP - - 50 ns
Fall time tfDISP - - 50 ns
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Figure 6-2-1 EXTCOMIN Signal 1

[Note 6-5]FR R T —2ERFTIZEICIF LERITERASNEE A,
(T—R%ERHFET HIHE(ESCSE Lo”ITLTTELY)
When the display is maintained after writing of the displayed data, is not applied.
(Please keep SCS to “Lo” when you maintain current display after writing of the display data.)

s //

LD- 28605A LS044Q7DHO01 21
[Note 6-4] EXTCOMIN®D R #R T TL — LRERBUATICLTTRELY,
Please make the EXTCOMIN frequency less than the frame rate frequency.
scs Fo 0 = = 5 = I [J []
- 1 1 | H | HO N B (N V|

EXTGOMN 1 1 1 1 1 1 1 1 1 \> 1

Figure 6-2-2  EXTCOMIN Signal 2

©Copyright 2016 SHARP All rights reserved




SHARP SPEC No. MODEL No. PAGE
LD- 28605A LS044Q7DHO01 22
6-4) ACAASU 7R Signal Timing
le twh SCS bl WISCS
| |
[ |
| [
SCS [ I
50% |
10% :
SI
SCLK
tr SCLK tf SCLK
, lwhEXTCOMlN. . {EXTCOMIN .
> < >
| I |
90% . 90% ] ] 90% q 90%
EXTCOMIN 0% f | Y 0% L ow DISP s /| X o
I Il
tr EXTCOMIN tf EXTCOMIN tr DISP i DISP
fSCLK |
—— L £SCS o
| | | |
| | | |
50%- 50% 50%- 50%
SCLK I I SCS I
COM signal serial input (EXTMODE="L0")
tv i
> >
| [ | |l
SCS
SI
SCLK
¢ SCS,SI,SCLK, DISP, EXTCOMIN: 3V input voltage
Figure 6-3 Signal Timing
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6-5) ;HEEH Power consumption
Table6-4 ;HE®H Current Consumption Ta=25°C,SCS SCLK,SI,DISP,EXTCOMIN=+3V VDD=+5V,VDDA=+5V
Operating Mode Power consumption Min Typ Max unit Remark
I R—ILRE—F (T —2E#HEL MRAFSATRT)
- * Hold mode(no display data update) - 100 500 uW [Note 6-5]
Condition 1 ) . . .
Display pattern : Vertical stripe display
T—AEHE—F (HzEHFH MRS A TRTR)
;EI]E%#Z Data update modewith display update 1Hz ~ 600 1200 " [Note 6-6]
Condition 2 (1fram/sec)
Display pattern : Vertical stripe display

[Note 6-5] 1) BEREEAAH#IZISCLK=Lo, SCS=Lo, Sl=Lo]
After writed Black data. set to [SCLK=Lo , SCS=Lo , SI=Lo|
2) 1)DIRETRIE It measures during 1).
[Note 6-6] fSCS=1.0Hz (EZFAARFEIRLVTSCS=Lot 9 %, Except in the time of writing, it is set to SCS=Lo .)

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

( Common Note )
CHOEFEZRREDETHY. COMBERFDPeakBRTIEIHYERAD T, BRICRBEHF-ETTIL,
VDD+VDDARIZaAY TUH DEFHEHREHRLET,
(VDD,VDDABIZRMDIBZE . TNENICaLToHOEEEHRBLET,)
This is value in steady condition, not the falue of peak power at the time of COM operation.
Some marging for power supply is recommended.
We recommend capacitor for VDD and VDDA.
(If VDD and VDDA are on separate systems, we recommend capacitor for each.)

* CIRER: BB IT T HzB A TO B REENVLETT,
(LCRERE IR A HzD 155 . COMJE IR ER(3:0.5Hz2)

*L.C inversion : LC material is 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 >
Hi
COM inversion frequency | Lo
LC inversion frequency :
1HZ(1S) »

Fiqgure 6-4  COM inversion frequency
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6-6) AHEBDALIV S F¥—b Input Signal Timing Chart
6-6-1 T—A2EIFE—F Data update mode (1 line)

FEEDTOT—HZEHLET(MO="Hi" . M2="Lo")
Updates data of only one specified line. (M0="Hi’, M2="Lo")

SCS

|
S] “H' ' 7=
| | |

SCLK
< [ [ [ l
| | |
' Mode selection period Gateline address period Data writing period Data transfer period
( 3ck+5ckDMY ) (8clk) (320clk ) (160lk)
Figure 6—-5 Data update mode by 1line
MO: Mode flag.

T—AEHE—FAEIAT—2EH):M0 = "Hi"
R—ILFE—FCGEVRT—2RE) MO ="Lo”

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

M1: Frame inversion flag.
M1="Hi" DFf, VCOM="HI"Z 71 M1="Lo" D&, VCOM="Lo"Z H 71
EXTMODE="Hi" DE5I&. "Hi” or "Lo”" EBL B THH
When “Hi1”, outputs VCOM="Hi", and when “Lo”, outputs VCOM="Lo".
When EXTMODE="Hi", it can be “Hi” or “Lo”.

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

DUMMY DATA:
HI—T—8:"H" or “Lo” EBLLTHA (“Lo" %)

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

2% Data write period
COHBITIET =2 Z/1\RILAUNA T ESA4/)D1stT v FITEZFIAATNET,

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

% Data transfer period
1S Y FICEEFRAALET— 2 2BEHRA T EBRICER(ZAH) LTVET,

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

M7= SAOTRLREE . 6-NANESLEERRRTES RIS,
For gate line address setting, refer to 6-7) Input Signal and Display.
XM1:IL—LREETSY [EEXTMODE="Lo" DEFIZH MY ET,
M1: Frame inversion flag is enaled when EXTMODE="Lo".
XSCSM"Lo"[TTE o= R TMOM2IE VT SNFET
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-2 T—AREHFHTE—F Data Update Mode (Multiple Lines)

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

SCS |,
|
|

el sforforfomiporteoerfed oot mfof o] Jorfoferd__ v

I | I !
|

SCLK | |
| ] I y
It >:< >:< >
| |
| Mode selection period I Gateline address period : Datawriting period | Datatransfer period
: ( 3ck+5ckDMY ) I (8clk) (320clk ) : ( 8clk [DMY] + 8clk [Address] = 16clk )

/
Gate 1stLine Gate (n-1)th Line \S

U
|
D317 f D318 | D319 DMY (don’t care)
' |
|
>:< - >:
I Data writing period I Data transfer period | Data writing period | .
' (3200lk) :( 8clk [DMY] + 8clk [Address] = 16¢clk ) | (320clk) : Datatrf?;‘;?lr( )pe"c’d
| |
%\ Gate (n-1)th Line Gate (n)th Line

Figure 6-7 Data update mode by Multiple Lines

MO: Mode flag.
T—ABEHE—FAEYRT—F2EH) M0 = "H"
R—IFE—FGEVAT—2RE) 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.
M1="Hi" D&, VCOM="Hi"ZH 1 M1="Lo" DEf, VCOM="Lo"Z H 71
EXTMODE="Hi" DEF (L. "Hi" or "Lo" EHLTHA]
When “H1”, outputs VCOM="H1", and when “Lo”, outputs VCOM="Lo".
When EXTMODE="Hi", it can be “Hi” or “Lo”.

M2: All clear flag.
6-6-HEVTE—RESRBL TS,
Refer to 6-6-4) All Clear Mode to execute clear.
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DUMMY DATA:

BI—F—8:"H" or “Lo” EBBTHA (“Lo"%H1E)

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

2% Data write period

2% Data transfer period

COHBTRHT—2ENRILANATY RZA4)DIstTy FICTEZFRAATLET,

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

BIZIE, GL25 4 Y EDT—2GEHHTGL2S 4 VEDT FLRES v FT 5 EHIC

GLISA VEDT—2&1st5 vy FhbBERAN AT EBICEE(ERAA)LTVEY,

For example, during GL2nd line data transfer period, GL 214 line address is latched and
GL1st line data is transferred from 1st latch to pixel internal memory circuit at the same time.

X TRILERLTANTTEL,

Input data continuously.

XSCSA"Lo”[THEot=FF R TMOM2[E V) T ENET
When SCS becomes “Lo”, MO and M2 are cleared.

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

MM TL—LREETSY IXEXTMODE="Lo” DB IZHBITHYET,
M1: Frame inversion flag is enaled when EXTMODE="Lo".
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6-6-3 7Ki—JLFE—F Hold Mode
RET—2%FREF REORTEHFF) LET(M0="Lo", M2="L0o")

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

SCS

:4 >l
|

Mode selection
period
(3ck)

Datatransfer period

|
|
|
I ( More than 13clk)

Figure 6-7 Display mode

MO: Mode flag.
T—AEHE—FAEYRAT—FEH) MO0 = "H"
RNE—FOCEYRT—2RE) MO = "Lo”
Set for “Hi” Data update mode (Memory internal data update)
Set for “Lo”: Hold mode (maintain memory internal data).

M1: Frame inversion flag.
M1="Hi" D&, VCOM="Hi"Z 1 MI1="Lo" DF. VCOM="Lo"ZH 1
EXTMODE="Hi" ME§(E, "Hi"” or "Lo”" ELBTEHH
When “H1”, 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) 20T E—RESBLTIESLY,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA:
HI—T—5:"Hi" or “Lo” EBLLTHHA (“Lo"ZH )

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

MM IL—LREETSY IXEXTMODE="Lo” DEEIZHMITHYET,
M1: Frame inversion flag is enaled when EXTMODE="Lo".
XSCSH Lo |2~ =B R TMO,M2(E0) 7 ENFET,
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-4 £49!)7E—F All Clear Mode
NET—2%0)7LEERAALEFT(MO="Lo", M2="H{")

Clears memory internal data and writes white. (M0="Lo”. M2="H1")

SCS

|<
|
Mode selection

|
|
: Datatransfer period

period ( More than 13clk )
(3ck)
Figure 6—-8 All Clear mode
MO: Mode flag.
MO="Lo"IZEREL TT &L,
Set it “Lo”.

M1: Frame inversion flag.
M1="Hi" DB, VCOM="H"&H#1  M1="Lo” DB, VCOM="Lo"&H 1
EXTMODE="Hi" MEIL. "Hi” or "Lo" EHLTEHH
When “Hi”, outputs VCOM="H1i", and when “Lo”, outputs VCOM="Lo".
When EXTMODE="Hi", it can be “Hi” or “Lo”.

M2: All clear flag.
M2="Hi"[ZEREL TTFELY,
Set it “Hi”

DUMMY DATA:
HI—T—%:"H" or “Lo” ELLTHHE (“Lo"%HEEE)

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

MM IL—LREETSY [XEXTMODE="Lo” DB IZHHITHEYET
M1: Frame inversion flag is enaled when EXTMODE="Lo".
XSCSM"Lo” [THF o= R TMOM2[E VT ENET
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-5 COM/Z &5 COM Inversion
COM{ET 7 ILAFEXTMODE="Lo”") L4 ER{EB A JI(EXTMODE="Hi")D2f&$EHYE T,

(EXTMODE="H1").

EXTMODE="“Lo”

There are two types of inputs,COM signal serial input (EXTMODE="L0") and external COM signal input

- ! BSJ

‘3‘ X1

(o X K ve XY ) 0 B W D )

i
g_

L / | I
(lnter(n)afl) '\gignal) \ X X 55

1" | F |

' %2 ' %2

Figure 6-9 COM Inversion (EXTMODE=Lo)

M1:COM polarity inversion flag:
M1="Hi" D K. VCOM="Hi"% tH A M1="Lo” DEE. VCOM="Lo" & H /1

¥1: COM RER(E M1 IS T ITRIGLIZIBHICTIVEDLYET,
COM inversion has been changed by M1 flag statement.

¥2: TIRBEOHMET AT RIBEOHRE I ATEELRYREELTTEL,

If M1 is "Hi" then VCOM="Hi" is output. If M1 is "Lo" then VCOM="Lo" is output.

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 )
@ . the EXTCOMIN input during hight pendio of the SCS signal.
scs J ()J ()_[ J
o 0 . —
|- |
EXTCOMIN [ (( [ 1 (( [ ]
) )
X1 . . .
coM v X v X A v X1

(Internal Signal)

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

¥1 D SCSUBLTAYIYIODEA I VT TONREEEITVET .

%2 : EXTCOMIND BHAIFHE S =T —FITL T EL,

%2 : The period of EXTCOMIN should be constant.

(SCSAHighHAfEl R IZEXTCOMINE 2 B EA A LGELT T ELY, )

3% 1:COM inversion has been set by the falling edge of SCS signal (*not* toggle EXTCOMIN more than once while SCS is high)

@ : the EXTCOMIN input during low period of the SCS signal.

sCS J_()(
)

-

X4

-
EXT COMIN ()() _| _|
COM /L y X3 A 4 3 v X3
(Internal Signal) \\ X X X
77
Figure 6-11 COM Inversion (EXTMODE=Hi)2

X4 EXTCOMIND BHAIFHE S = IF—FITL TSN,

%4 : The period of EXTCOMIN should be constant.

%3 :EXTCPOMINIL 5 LAY Ty S04 4 = 05 TOMMREEZITVET,

2% 3:COM inversion has been set by the rising edges of EXTCOMIN signal.
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P

S

BEEERT.S—FFPFLUAESE Input Signal and Display, Gate address(Line) Setting

T—=rZ4UTRLR

6-7) A7{

GL: Gate address line

% Gate line address setting)>

L
i

a

N
Q
<
©
m00000000000000000000000000000001111111111111111111111111111111111111111111111111
0
m11111111111111111111111111111110000000000000000000000000000000011111111111111111
<
m00000000000000011111111111111110000000000000000111111111111111100000000000000001
®
m00000001111111100000000111111110000000011111111000000001111111100000000111111110
N
m00011110000111100001111000011110000111100001111000011110000111100001111000011110
-
m01100110011001100110011001100110011001100110011001100110011001100110011001100110
o
%10101010101010101010101010101010101010101010101010101010101010101010101010101010
[N [O[OIN O[O~ (N[O F|O[OINO[O[O= [N|OT(O[OINO[D|Of=(N|DT|O(OIN|O[D|Of=[N|AF[O|OINO[D|O=|N|OT(O[OINO|D|O |NIOF|OV]OINO|D|Of=|N|DT(D|OIN[O|D]|O
G6666666667777777777888888888899999999990O000000001111111111222222222233333333334
el T T T T T T T T T T T T o T T T T T 7 T NN O N OO OO O OO O NN OO OO NN NN NN NN NN NN NN NN NN NN
N
m00000000000000000000000000000000000000000000000111111111111111111111111111111111
©
m111111111111111111111111111111111111111111111110000000000000OOOOOOOOOOOOOOOOOOOO
0
m00000000000000011111111111111111111111111111111000000000000000000000000000000001
<
m11111111111111100000000000000001111111111111111000000000000000011111111111111110
3
m00000001111111100000000111111110000000011111111000000001111111100000000111111110
N
m00011110000111100001111000011110000111100001111000011110000111100001111000011110
-
%01100110011001100110011001100110011001100110011001100110011001100110011001100110
[}
m10101010101010101010101010101010101010101010101010101010101010101010101010101010
O N[O |V|OINO|DO|~|N|OF(D]|OINO|DIO—|NDF|O|OINO|DO|=|N|DF|D[OINO|ROf~[N|OF|O[ON|O[D|O|=|N[DF|V|O(N[O|O[O
@. SRS Bl ISISI2ISISINIRNSISISISIZISIele|ofe|o|olefofo|o| = =|=|=|=|=|= === N~ [a|d|a|a|afafc|d| @ ofofo|o|ololofo|o| ]| ¢ 3| F| L[ F]F]|0|0|0[0|v]v]v|v/v|b]|O
L B Rl Bal Bl B Bl Bl Bl Bl Rl Rl Rl Al Rl Rl Rl Al Rl B R Rl R Rl Bl Rl Bl Rl Rl B Rl Bl Bl Rl Rl Rl Rl Rl Bl Rl Al Sd Rl Rl Kl Al Rl Rl Rl Rl Bl Rl B Rl Rl Bl R B Kl Bl B
N
mOOOOOOOOOOOOOOOOOOOO00000000000000000000OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
©
mOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO00011111111111111111
i}
m00000000000000000000000000000001111111111111111111111111111111100000000000000000
<
m00000000000000011111111111111110000000000000000111111111111111100000000000000001
®
m00000001111111100000000111111110000000011111111000000001111111100000000111111110
N
m00011110000111100001111000011110000111100001111000011110000111100001111000011110
m01100110011001100110011001100110011001100110011001100110011001100110011001100110
o
m10101010101010101010101010101010101010101010101010101010101010101010101010101010
L12345678901234567890123456789012345678901234567890123456789012345678901234567890
(0] T T T T T T NN NN N[ N]N[NN| N[O fO[OOO (O[O [T O[O0 O[O0 [(OV[V|V]|OO[O[O|O|O[O[O|O[O|IN|INININININININININ[O
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Px*: Pixels position

L*:Gate address line

<TF—HDEMEmRTAE Data position in display[H,V] >

Figure 6-12 Data position

©Copyright 2016 SHARP All rights reserved




SHARP SPEC No. MODEL No. PAGE
LD- 28605A LS044Q7DHO01 33
7. AT Optical specification
Table 7-1  FZHIFFH Optical specification VDD=VDDA=5V,Ta=25°C
Item Symbol Min. Typ. Max. unit Remark
RARE Horizontal 6 21,0 22 40 60 - ° (degree)
Viewing angle 6 11 40 60 - ® (degree) |  [Note 7-1]
range Vertical B
CR;2 6 12 40 60 - (degree)
A RSARE Contrast ratio CR - 18 - [Note 7-2, 3]
R EtHE Reflecivity ratio R - 18 - % [Note 7-3]
FEIBE Transmissivity ratio T - 0.25 - %
B E Rise Tr - 10 20 ms
Response [Note 7-3,4]
Time Fall Td - 20 40 ms
NRILEBE X - 0.307 - [Note 7-3]
Panel White
Chromaticity Y - 0.330 B
[Note 7-1] fREFADMEFE Defintion of Viewing Angle
Nor{nal line Normal line
A 622 i

6 o'clock direction

6 o'clock direction

Figure 7-1 Defintion of Viewing Angle
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[Note 7-2] aAVFSARLEMFEZE Defintion of Contrast Ratio
OAVRSRMEEUTOLIIZEERT B,

The contrast ratio is defined as the following.

Reflection intensity in white display

Contrast ratio(CR) =
Reflection intensity in black display

[Note 7-3] 245 DBITEHESS Optical characteristics measurement equipment.
AVRSARE RETFE, NARILREEEDREERT7-2 S EREDRE FET-3DRE S EZRNT,
BEHDINEINERFEREIZTAELEY .
Figure 7-2 is for contrast ratio, reflectivity ratio, and panel chromaticity measurement, and
Figure 7-3 is for response time measurement. Both are to be conducted in a dark or room

equipment to a dark room

AIEES Measurement equipment AITEES Measurement equipment
(CM-2002) (LCD-5200)

Normal line

DY

8° Normal line

Light Receiver

Light Source Light Receiver
O ——  Light Source
Integrating
sphere [’
-30°
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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white or black

White Black

[Note 7-4] B EE(RSTZEDZEIL) Respons time (Change in reflection ratio)
BRUBKRELLGLHETEANL. TOROZABH NOBBMELIZTERLET,

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

100%

—| |
7

90%

Optical receiver output

Display surface Rear surface

Figure 8—1 Module outline

(Incremental )
3% —
— —> [
Tr Time rd
Figure 7-4 Respons time
8. MFEIYLT Pin Assignment
8-1) InFE|YH T Pin Assignment
MO T EDFEMIEE14-11TRLET,
The outline dimensions are shown in Figure 14-1

No. Sympol
1 SCLK
2 SI
3 SCS

I I

I - 1T - I - 1T — 4 EXTCOMIN
5 DISP
6 VDDA

e B I 7 VDD
8 EXTMODE

H B 9 VSS
o'®
@® 0| vss
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Table 8-1  #f2EJ%Y432 Recommended Connector
Product manufacturer Series Part number Contact
Panasonic Y5B AYF531035 ET# 5 Bottom and Upper
SMK FP12 CFP-4510-0150F £ Upper side
SMK FP12 CFP-4610-0150F T# = Bottom side

in Condition (2).

between panel and FPC.

8-2) FPC FVYHAIFHFtE FPC Bend Specification

X K1) FPCOHESEmhIT4EIE: HSRIVCHS 0.8 mm - 6.0 mm
& (2) H/AHIFR: RE R0.45 mm

Condition (1) FPC bend recommended area:

Condition (2) Minimum bend R: Inner diameter R0.45

FPCZHYHITHMRIE. FH(NTHE I HBEMEFHQTRELI-RUELTHIFTTSL,
FPCIZASRIZHEMUGULVMERSBELELET . £f-. FPCENRILDEETIZIZAN RZEZ LG MESBULVBLET,
When bending FPC, bend where specified in Condition (1) and the bend R should be more than R specified

0.8 mm — 6.0 mm from glass edge.

oM ———

9. TAMmAI Display Qualities

[Note 8-1] RARSARBINFTYHEFAZLTTELY,
Do not bend to the front polarizer film side.
[Note 8-2] HTYHAIFHEKIZIEETELTTELY,
Bend frequency: 3 times or less (Repeat bend condition: 180°~ 0°)
[Note 8-3] FPCEH>TLCDEY A—/LESDL FIFIzY, FPCIZEEA AZEMA Y LIELTIZELY,
Do not hang LCD module by FPC or apply force to FPC.

Figure 8-2 FPC Bend Specification

BRBTARATUAED 21—V RRAMICEITHEEL, HEREREEEICE D

Please refer to the Incoming Inspection Standard.

FPC is not to contact glass edge, and there should be no stress to connective area
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10. 5} T EIE& I External capacitors

SCLK

SI

SCS

EXTCOMIN

DISP

_T

VDDA

-
01 C2 = C3

-
T

VDD

EXTMODE

_1

ol |l vN|lojla|pr|lwN]| =

VSS

Figure 10—1

C1: DISP - VSS

C2: VDDA- VSSA :rank B

C3: VDD -VSS :rank B

_
o

VSSA

<MHEITUYAZEE Recommended capacity value >

:rank B 560pF Ceramic capacitor
DISPOHRFRIER DI T HBFE(L560pFELFET AV, DISPILE kAN B D PR (&
HAGEUVMRICEAEZERRLET,
The recommended minimum capacitance value on DISP is 560pF,
However, it should be adjusted to ensure that the DISP rise time limit is not exceeded.

1.0uF Ceramic capacitor

1.0uF Ceramic capacitor

External capacitor recommendation capacity value

X FEEER R OE I DL TITHELEGI T,
CHEADKRIIEH I AT LAEESHETTEIELV - L TK
QAVTUYBEFRBEIVERELLDEERTHEIEETEE)

#Above circuit and parts are only recommendation.

FFLTIZELY,

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. EORIfZEE Marking

M-D1>9 2y R Displayed by printing. (Ink-jet print)
B-1ICHRIIEZRLET,
The display position is shown in Figure.11-1.

Dispaly contents

Display

side up

: : Wl
Line 1 —> LS044Q7B7DHO1 Printing Area #
Line 2 —> YMDDPO1234A | _<|_
'O R
38
PN 5
QS
P> T
Figure. 11-1 Lot number printing position
Table 11-1 EIFARFFM Marking line definition
Line Marking Description
1 LS044Q7DHO1 HFIEL ModelName
2 YMDDPO1234A Y BEF1HT (FAREXRE)0,1,--8,9)
Single—digit year (Last digit of the year ) (0,1,— - 8,9)
M & A 1#(1,2—9.XY.2)

DD &% H 2#7(01,—,31)

P | WETHI—F
Code of manufacture
01234 | 1) 7 JLNo(54T)

A WETa—F

Product revision

Single—digit Months (1,2——,9,X.Y,Z)

Digit of the day (01,—,31)

Consecutive number (Traceabillity number)
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12. #EAEE Packaging form
12-1) h—r o BREEH Carton storage condition
1) Hh—roBEHEITEH : 12(max)
Piling number of cartons.
2) 1h—bUUNER{E R : 180 pes
Pakage quantity in one carton
3) H—toHA4X : 578 mm x 382 mm x 153 mm
Carton size (Typ.)
4) HEE=S : 8.8 kg (One carton filled with  (180) modules)

Total mass

5) H—rREIRE Carton store environment

;B Temperature

0~40°C

B Humidity

60%RHLLT

BEESEETICELVTLREOLGNE

60%RH or lower (at 40°C)

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

‘BES Atmosphere

B.7ILDEEFHMRUVEBMEE ERIEIFEENANEHINGNE
No harmful gas, such as acid or alkali, which causes severe corrosion on electronic parts
and wiring, are to be detected.

‘BH#E Opening the package

HERICKIFEBOTFTES 2 —LOMHIEEHLETSEMT.

50%RHLEL EIZFRIR ., 8 E7 —REDFH LG KREHEL CTHREBETIL,

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.

‘E5tB ¥ Direct sunlight

KERIZE DL ILEHST=OIC BETOREMNN—HITTRERNET,

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

KRR Atmospheric condition

BEUEDHAPEREDIDE—HRITRE T HEFITERI LS,

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

#EZEBHIE Prevention of dew

EREHCTO . BERICENT KIRORFIVED EITA—F U ZENTTEL,

INLYMNERRD DBEGBRK[ZEITI-80 . ELEREL TS,

BEERFRASKL, BENoHLTRETIV, BEICHBIBEORELTHELET,
AHEEEERICHIEELTTEL,

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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-#xE) Vibration

BICIREIL TOBIEATICZIZRE LG TS,

Please refrain from keeping the product in the place which always has vibration.
{R7FHIME Storage Period

LtREHTT.RRINARE

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

12-2) HERER Packaging form figure
WarEER12-11RLET,
ED1—LHNEE R TN GV LTV ET
The packing condition is shown in Figure. 12-1
The packaging is designed such that the module does not break during transit.

2] SAARe
— Electronic Componernts
WU wneg: (4S) LSO44%*xxxx
il TYPE Lo tNO. H (1T) 2009. XX. XX
%l*** PCsS
mms | QUANTITY JE—
L2 LOT (DATE) B
[ ]
L]

Figure. 12-1 Packaging Form
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13. (EFAMEERER S Reliability Test Conditions

13-1) {EEM4SEREE Reliability Test Items
Table13-1 ReliabilityTest Items

No. Test Item Condition Remark
Em R TE (GEENE)

1 High temperature storage test Ta=80°C 240h
(Non operating test)
KRR GEENE)

2 Low temperature storage test Ta=-30°C 240h
(Non operating test)
=EEE
High t ¢ d hieh humidit Tp=40°C/95%RH 240h

i mperature an i midi

3 g .e perature @ gn v (#5FEZ1E No condensation )
operating test
=23

4 'E_""“EM’F _ Tp=70°C 240h
High temperature operating test

N=|

5 | EEEHE , Tp=-20°C 240h
Low temperature operating test
BEE GESE)

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

1 Electro static discharge test £imF: 1B each terminai: 1 time

[Note] Ta= [EBFIEE Ambient temperature
Tp = /3RJLRE Panel surface temperature

ERaliE-%:4
FERBIZBEVT. RIABREZHDOLERFRALXEELLIEIEAENE

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

CRIZREEEIRIE: RE=15~35°C, [EE=45~75%. FA=/E=86~ 106kPa
normal operation state:Temperature:15~35°C, Humidity:45~75%,
Atmospheric pressure:86~ 106kpa
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EBREM A (FRFEE) :

RERSE Test condition )
ED1—ILREE
Test stracture

FIAnEEFr

Press point

HERAERK
Press Jig

HLERE—F
Press speed

X%
Support

8 R EFER ]

Press time

13-2) /A )LIRE (F#ETE) {H4%RfE Panel surface stress spesification
FREE (RTFLI)DESGVEEREMANZERET 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]

:LCD/ R VER(R SR T E)
: LCD panel(with polarizer film)

:LCD/ AR JLARRER (EBEFICASRYBART—TRAT)
: Center of LCD panel (with glass cross tape)

: o 10mmA

:@10mm column

Amm./ 5
:1mm.“minute

ERREICEHE
:fixed on stage

GRERAISELRNE TR RREL, TORERT S

:5 seconds after achivement of the press strength,then reless it

©Copyright 2016 SHARP All rights reserved




PAGE

43

MODEL No.

LS044Q7DHO01

SPEC No.

LD—-28605A

SHARP

SUo | susw|
ww: 11 un
v 11e19d
(6Bpe wWoJ} wuyp 'y eOJE A)dde)
S0°0FG6°'S
L0O'0FS'0 E0°0FS'V
E0"0FS0
€0°0x5€°0 .
| o - T " S oo
\\\ ,,__ o|w
! Vo
; ! I+
i H TP V1 9S
| ol -
' Tw

2L

‘0F !

woiiog) e

(doz|deyog

P 8UIIND |-T| 8464

'sse )6 8yl JO dJdeM apnjou| 1ou

Op Y}plIMm 8)Npow 8y} }JO ss8oued8)O0} BY]

"}9s 9y} BU|UB|SOpP UBUM 96ENED )

yons 0} SUO|}US}}E ABd 9sea)|d ‘BoJe 8A|}0yY JO 9pIS}nNO ade Yo|lym
‘eaJde SA|10y 4O 8pP|SINO }e deB 8y} WOJJ Med] ABW }YB|)|MIeq WOJ}
1Yy61) 9y}l sy 'esJe peajuedens 9y} 4O 8p|SINO oJE YO|Uym ‘seade
owed} Jayjlo pue Joz|Jejod 8yl OplYy 01 A]|NjodeD UB|SSpP 8seo |
‘shipeJd ul gyp'Q uey} Jesde] pusq Odo

"2°0F S| eouedO)0] |EBJBUSY

‘BoJE B8A |10y (JD]=80uUedesdde JO ssjuedeny

"SuU0|}98dSUl JNO }B _JUNOD-QN, SEB pajesd} a8q O} ode

eoJe 9A[}0y ©®Y} 8PIS}NO UOI}BUIWEIUOD PUB S)|B[JO}BW UB|8JO} AUY

0
)

(JezjJejod woipiog) 2 0¥8 €6 S0

G-

AVILINIGJIANOD

w
P
w
N LV 6 V' 0%¥599 2V
.
JoualjiIis
w w _
(e} n (o2}
A
n
"
o
» Sle| |3
o i I S
2 - |= . H
- I 1T o o
° Y31N30 w = |> .
= Y3IYY JALLOV < — |-
il n
— H+
N o
@ .
=~ ol
o SL 0TV LY o
(VY V)9 68 92
(2) (Vv 'A) 8 06 I
(JezyJejod do]) 2 0F8 €6 S'0
2 ' 0¥8°V6

©Copyright 2016 SHARP All rights reserved



DATA MIODUL

ALL TECHNOLOGIES. ALL COMPETENCIES. ONE SPECIALIST.

DATA MODUL AG DATA MODUL WEIKERSHEIM GMBH

Landsberger StraRe 322 DE- LindenstraRe 8
80687 Munich DE-97990 Weikersheim Phone:

Phone: +49-89-56017-0 +49-7934-101-0

More information and worldwide locations can be found at

www.data-modul.com



