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a)

b)

c)

d)

e)

(FUABZOFMYBVERUVARBOWEERICH>TOEE)
[NOTICE]

KEREDEE  Precautionsdd

AEFREFBEADEFEITHIADEIABTLEFENTOET O T, BMYBRWNZFHRICTERTECE KT, R
EDANBTHAICEMTHEELLVES. BBAVBLETFET, F-. E=FICHL TR EHRELZEN THRATRLEA
W&, BREVBLEIFET,

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.

AEFRZITBE SN TV DAL, B R EZFES-RRAOGICABIZHRAT E-HODLDTHY .. AEHRE
ICESTIEMAE. TOMERDEMIZH T HRIEF-EEBEDHEZITILDTIEHYFE A,

Flro . BHESEFERLIEICKY. FEEF LI EMAEZICHDDIBENEELIZIGE. B E S OEE.
BRITEENMDDDILEDLUNIDFELTE—UIZOEZZAVER 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.

AEFREICRBENIAHADOFEARHOERALOEIESZTEELZEBEL TEASNACLFISERT HIEFIC
BLTHHE—UIZDEEZEVFEE 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.

U T HFAOBIEREREZ OO, HRIE. it MH. B, TORORBIZOVTEMGLTER
THEENHYFET . AR FZOERAANICIIRFOMEHRELHAICTHER I LEETLOBMOHBLET,

SHARP reserves the right to make changes in the specifications, characteristics, data, materials, structures and
other contents described herein at any time without notice in order to improve design or reliability. Contact SHARP
in order to obtain the latest publication before using any SHARP's device. Manufacturing locations are also subject
to change without notice.

B IFEYGERICL>TELEFIIODLVTE— IO ERZEVER A,

AEBETEDIIG— B EEFRBIFERASNS-OICEHTINTOET,

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—YFIILavE1—4— Personal computers

-EEHER Office automation

-R{ERES Telecommunication equipment
-EHRIAEER Test and measurement equipment
X Industrial control

- AVHEZS Audio visual and multimedia equipment
-RERTEILEA Consumer electronics
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f)

g)

h)

k)

k)

AEUBZUTOIILGHRBIERTIEE . BULGEFTS LUK LGRIIEZERL. EEME-TE2HETEEHK
[CTHRTDHESICEBEVELET,
The appropriate design measures should be taken to ensure reliability and safety when SHARP’s devices are used

for equipment such as:

EEHBRPREEE (RITH. BEH. BBIELGL)

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

EEHE Traffic signals

1 R R A D 5 0 3 Gas leakage sensor breakers
TS5 —LEE Alarm equipment

R IEREMEELE Various safety devices etc.

AEREFUTOLIEBOTEIMEEE - REMPVELESNIARADERAZEHLTEYELEADT, A&
mZEoNLDRARICIEERAICGELLENTTSLY,

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 D Fl RS Nuclear power control equipment
EmiEEICOAND S EEMS Medical equipment for life support
T EESS Aerospace equipment
-BRIREERS Trunk line communication equipment

AREGITOECTALGRAHYEL =G, BRI BHREBEOETTTERIREFTTIOSEOBLET .

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

A GEEAHANHETIHEGRUNTTERINIGEIE. BRI REEOF TCOERKIESET LIS
BLET,
Contact a SHARP representative, in advance, when intending to use SHARP’ s devices for any “specific”

applications other than those recommended by SHARP.

AEBZREICREVELEBEE. NADITERITEVERTHEDELET,
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.

FUBHENEDERIIHYEE A,

The ozone—depleting substances are not used.

A IERoHS 11/65/EUIZEDNVTEYFET . RoHSIRE DM HOIER/NNS TV DERMGEREIHYEE A,
The device in the production is based on RoHS instructions 11/65/EU.
And RoHS instructions materials and chlorinated paraffin are not included intentionally.

©Copyright 2018 SHARP All rights reserved
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(BYELVEEEIR)

[Precautions for handling]

(1) EDa—ILORYFZWNITESRYEZRDDLGNIREICTITOTTEL,

Treat LCD module in dustless surroundings.

(2) FPCEANARVAIIEIRT BB L. T ED2A—ILICA DT HERPIEZTEOFFIZLTASITOTTELY,
Be sure to turn off the power supply when remove the plugged FPC.

(3) FPCOIRFHELEFICIEED 2 —ILAID B EROFPCITELN WA MO BN KIITERELTTFELY,
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.

@) NRULREORFRARIIEOEHVDT, BOHLDPHAGHLD TELFYLGNESEYFRWNIZE+2FELT
Ty

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

(5) LODNARJLIFATANEFEN TS O BT POERTENATLEIGELNHYET,
FBIZHURWLIZIEFEELTTILY,
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) FFHZEMH<CT=O. LCONRRILD Iy EATITFBELTIZEW, LELEINTLFE-TH FF TIEAMN GO TTELY,
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.

(D) KBEBENREEAETIEEBOIIORRAICEYET DT, I<SCICHERHIVEELONMNVAFTHEROT
TELY,
Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft
cloth immediately.

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

panel and its electrical circuits.

(9) KIEHAPLEINMRAEDEF SERIM S THRITEVRIICHEHERT S,

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

(10) LCOAREIELT=15E . BRERNBNDOAREENHYFET . REMROTANCE [CHEMLI-IGE . HESHF(F:EAOH I
KTHELNRL 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.

©Copyright 2018 SHARP All rights reserved
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D) RAERLEDOTIE, BER RIS BINIZAA LT T HOFEON2TO—TRERILLTTILY,
NRRILKRANBENIGZEIE. RIERHIVEROSAWHFETHER>TTEL,
FENINESBEILIPAMYTOE LT ILA—L) EF>TREEZEGHEHEMOTT S,

Ff=, LCD/ SRR FEIE A M EF AL TOET , CORDITHERFININYET EREODRRELEYET
DT, MYFWNIZIEHERL TSN, -, BTN TZEL,

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 . RRTEEOBNAABHYET,

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

(EREtRDEEER)

[Precautions for Set-design]

(1) BEDODFERRELGYFET DT, RLTED2—ILERBELEVTTELY,

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

(2) NFIVEITHEENTT — bR SANF ARILRREB LN CBRESN TV DHEIRER) ZRUVEICEST L EE
[CEMELIEWOATREMEN HYET DT LCDED a—LERBEH T DR T — R SANEER T HREANDBETT,
FHLCDNARILBIEICKEAZEDROEDBIH SN SE/ARILFHED ZEICDENY | RRBLEISETTHEHL
HYFET , LCONRIVAIEZES T DL IR THEELZEL,

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.

() ASAAITHELULDIE A MO SIENRLCD/ AR L X FIFHREERLTTEL,
FrERVEDEEIITENT. AENFEDRXRL R D 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) FPCONIGEIZIEAYF)—F DB HEZEAHYET DT, BEMMEEMLENESTIE TS,

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

(6) ELa—ILRHEICERF—EDENLINEERTLT . RRFRLGEDREALLGYETDTE 2—ILEEAE
EBT D& EITIELENTTSELY,
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) NRIILKREIREREEDITHGEEITEEEZLLSELIEDOENLIFELTTSIL,
In case of attaching a cover glass or touch panel to the front surface, use appropriate measures to avoid degrading

optical performance.

©Copyright 2018 SHARP All rights reserved
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() KEFEITRESN TV S RRER T BT FoTIESV, ChEBATHEALGS. M ROBE - KiE
OFEDL LB HYET . BERECANESEE. ERBEDN\FVFELERDO L EXARKEEE
HBAGEOKIITEETLTTEL,

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) HEEEFHEERNICTHEALTTEL,
COHEFEAEZBA-BE . ENEAXERATHOTHEEFRIESNFEE 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— 2RI
ESTTELY,
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— /ILHEROEBRREELEELX R TIL,

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

(1) EDa—ILORYBONRUPHEAAAITELCEIEMEEEREA AP TORHARELRIZ, ChoDHRE
FETLHRE., BH. BHEH. HEZOMHOFERIEROCERDRRAIZGEEENHYET DT, COKI%E
RETCIEERLAVLTTIL,

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) EDaA—VREIGHIEEL TRESIR—MEREOTEYFT DT, R —rERHDBLTITEAESL,
if:—rillb\btﬁ'z-x7~*—l~(iﬁEEUﬁ('ﬂ,m,\’C(t‘éL\
RESIA—PZBUBYM T TREBRET 2L FARKANEZEL. RRTFRELLHARMELHYFT .

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/SRILIE, BMEIR ML RICKYRRICHENHSIELHYET . Rl HIAYHLELGE DAL AN
MHLENRICTEREICERELTTEL,
Panel is susceptible to mechanical stress and such stress may affect the display.
Place the LCD panel on flat surface to avoid stress caused by twist, bend, etc.

©Copyright 2018 SHARP All rights reserved
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(14) XZREUETRUORTFARZMLE, BOQEMBIERASN ST RTIEE- )3 BRI DLCD/ AR ILA
DFLEBIED=H . BRE/NARILDOEE - BETOLATHVWONAHME OB BREFREELTIZSLY,
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 ECHNEIIC, MEBHEERL-HMEE - RETEHEBELLET,

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) ARRIZEBEREBREFEALTOETOT ARILORIRVEICETREER 200V B)IZIEFED L. TiE
DABZEMHERE 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.

® {E33/Operators
EEENEICDTEKR. BY. FRENRZYW (FOV  RIIFLY ., TLEDHEZY OIS . MK
ICHESNTFETIRNAHYETOT. FES TR (FHESHLEMIA) ZERLTTELY,

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

® 3 -E%{K/Equipment and containers
BERORIB OIS, T HE OBM  BESZ BIZEBBH. A7 BEH. FHI T, Tuh X5,
BHRF)IHEIDNRELETIBRNALHYETOT, HEIN K FREIIIEM 100MQ Z1ToTTELY,
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
RIFAEROEM -RENOREL-BREREZRRT I LTREGREZEHELET . KM HREY (B2 FH#H.
TLE)DHE. LICOAZARCEBOBEINREETICHETIBNAHYFET O THES SR
(B ES M 100M Q) Z1T>TTFELY,
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 2018 SHARP All rights reserved
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® EE/Humidity
BEXBOERER. #ESKEVAROREEMICERLTEYFEHLICKEGELYEFLET,
IRENANREIZEHEYMERERDHESHEMERZIERLUEELZRET 54, IEEZI00LEIZFRD
RICLTTEW FISSIR—2RB TR OADOFANET D ITREEFF EEE00LU LIZRE, BDORE
JO7—#ERATS
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 DITA (EEORE ICKYBRFORBRAFO—ILEOREMBNTFELZY . F-AKE
IR EL R ERE LY FEREEFECIBNAHYVFET D TREMBZFCLHEI 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.

(BN ERFDTEFR)

[Precautions for operating LCD module]

(1) A7z D TFERIEHIEZLIESW, LODNARIILD AR I RICEEE SR DIERARANRELELET,
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) HEEFESHEERNICTEALTTEL,
COHFZTEA-HE . A RAKEBATHOTLEMEFRIESNEE A,
Be sure to use LCD module within the recommended operating conditions. Operating module out of the recommended
range is not guaranteed even if it is in the absolute maximum rating.

(3) LD/ AR ILIFHHRBDREN THESE LTRSSV, MEDCFRRELGYET,

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

(4) REFREFRHDACHAIZIVT IO T [THEASNIERTARDRERAREGEYET,
Do not use the LCD panel under outside of specified driving timing chart. Otherwise LCD panel may not have
proper picture quality.

(5) B#LEEFRRE. 2HEAURN(ER. BiE)EL. TNLULEDBEE)IL YL aBiEE AN TRED TFHRSMELVERIC
BeEL TZELY,
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) LCDEYV a—ILABERINRNIHE . RRAATIDNRBETES | RRICEENHET . TOBEET 20D
BEESAHEITOTTEL,
If LCD module takes a static electricity, as the display image which is written into pixel memory might not be
displayed, Data update should be executed frequently.

©Copyright 2018 SHARP All rights reserved
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TLHYFEEA,

source of light).

HBRREVKIISHKEILTTSLY,

Ty,

after power on of LCD module.

high—humidity

(8) AEBKBICHESN TV SRR ER L, BT FoTEEN, ChEBATERALIES
PREDSIEDOENABHYFES  AREECANESLED. EXBRO/N\FTVFELFED L MENRKERE

(10) BESET CORBEERAINGESIX. BEMARSBEICGYET,

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

= I ]

(7) BREROCEBANHIRTORE. NBAEICKYELANILNENIEDLLIEAHYET M, TIETHETITR 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

B i D AR - R R

Be sure to follow the absolute maximum rating in the specification. The design should consider the surrounding
temperature, the fluctuating input signal, and tolerance of the electronic parts. Exceeding values is possible to

cause worse characteristic such as burn and/or broken of the parts on LCD module.
9) EDA—IAEREBEAZOAAESONM, GIFIZOVNTIE, AEKREOER-EESEXEND—T U RIZH-T

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

©Copyright 2018 SHARP All rights reserved
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(REFROIEER)

[Precautions for Storagel]

(1) BEMAHZRE. EFBAELCROVENMNRETICTHRELLZVDTTEL, 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) ERRFREUTTRERMHENREL . ERREFREULTIFAMAEDRKLLY ., TOKREICRSEEL
BRGENHYET , TESLTERMAETOREFESBVLET . FLEEDOBVEHICRELET & mAR
BEVUVAYR TSIV LT A—TFZITES , TEAETERMTETORGFEESELLET .

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) RE AL Keeping Method

a. BEFTELEICIEHETHEWLTTSLY, b. FLAIZHIO TREFTICRE TS0,
a. Don't keeping under the direct sunlight. b. Keeping in the tray under the dark place.

©Copyright 2018 SHARP All rights reserved




SHARP —

LD-29205C

MODEL No.
LS032B7DD02

PAGE

10

NRAVERALTTEL,

near LCD module as much as possible.

with the polarizer.

Do not disassemble the module.

Eb[CREBRTHELEEL TS,

FNEFNDBEBEREIHE->TRELTTEL,

about it.

(thD;FEEIEF)
[Other Notice]

(4) BMEORRAELGYET DT, RLTED1—LEFELLENTTSL,

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) ZDfth, BEEFEHMICHT HEBEFEITEFL TS,

Observe all other precautionary requirements in handling general electronic components.

(1) EHEEREERANTOIERR. KAV LIARFTOTI TEBLET .

Operation outside specified environmental conditions cannot be guaranteed.

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

@) NRILREICIFFEARDSBRY T TONTNET ., REBDRBIFENMRISHLTHIELFEFT DT,
E5 BAPRNENMRDLETRBBBELGZVELIITLTZE0Y,

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) REGX. EMEMNSR L TERETCOLEETIEICHRULICTODSEEZOY  BE/NOY,
1-1-1kyyonT4y MiEERFB)Z—UFERALTOVEEA. T-. SATEYFEE A,

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

(M) ED2—ILOREEIIOVTIE, A BBKRICKYRHEZ T HEENHYFT,

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 ., HDRBZODHFICANGNTZEN, BEAFE . KIRFISHWB AL,

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,

©Copyright 2018 SHARP All rights reserved
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LCDEDaA—ILEWETHGEEUTOEITEELTTSILY,
Follow the regulations when LCD module is scrapped.
The government you stay may have some regulationsabout it.

LCD/S#JL . ATABELTREELTESLY,

test: negative) material is used.

(LCDEDA—IILDBEEIEFIH)

[Discarding liquid crystal modules]

ALCDEVA—IILDEFEEMEIEIHYEE A,

LCD/ARILICIE. BIR-BEEMEFEFATEYFEEA.
LCD/ARILIZEFENDHREMFHE. Z<HE (9100mg) T, AR IILHEINTELR
NHETDEITEL T2MHF I E (LD50) =2000mg/ke.
ZEBE M (Aims test) :FETE (Negative) DM EZBATHEALTEYET,

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

©Copyright 2018 SHARP All rights reserved
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1. @ FA#B Applicable Memory liquid crystal display

CGUAVEEIN SV RAE AN -MBBE DA KRB TARATLATT,
HNRIER14-112RLTOVET,

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 1s indicated in Figure 14-1

2. ZE Overview

- WEAEE//O/RIL

- EIEYAX3.16E  fE{EE336 x 536[E R

- VYT T —REBICKDHRTAIEH

- FEDSAUEEH R

« IARIILALBICT—HERERADI1EVRAE)—ZF AR

- B/ OHEMERWER - BE - OV N\ IMIED AL
- BIEHEBEATFT/ARIL

- RIEARIEHCEH

- FPCIZ& 56

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

+ 3.16” screen has 336 x 536 resolusion. (180,096 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 with Hard Coated surface.
+ With FPC (Applicable connector : Ref to recommended connector on Table8-1)

3. BEMAIESE Mechanical Specification

Table 3-1 ###I{E4%5E Module mechanical specification

Item Specification unit

E@EYAX Screen size 3.167 inch
EHRRIVT Active Area 42.672(H) x 68.072(V) mm
Ry gL Dot configuration 336(H) x 536(V) Dot
FykEvTF Dot pitch 0.127(H) x 0.127(V) mm
CIERE] Pixel Array EA

Square
FRE—F Display mode Normally White
SR~k Outline Dimension 47.02(W) x 76.00(H) x 0.705(D) mm
BE Mass 5.5 (MAX) g
REEE Surface Hardness 3H LA LE (%D#R) IMEWE

at least 3H (initial) Pencil hardness
REANIE Surface treatment HC (Hard Coate)

[Note] F¥MZSMETEOAERIR14-12SHR

Detail dimension and tolerance are shown in Figure.14-1
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4. ANIHFRIMBUBEE Input terminal names and functions
Table4-1 ifFE¥# Pin description
Terminal Symbol 170 Configurations |Function Remark
Avy2{E8
1 SCLK | INPUT NoPull 7avIRS
Serial clock signal
0 =__ ==
2 SI INPUT NoPull ZITNTIANES
Serial data input signal
FyTwLIMES
3 SCS INPUT NoPull Chip select signal ( Active of Hi)
.\t —== 23
EXTCOMI 9*HBCOM}§§K1=|"’?(%E&/J§)' '
4 N INPUT NoPull External COM inversion signal input [Note 4-2]
( Square wave)
&* ON/OFFiE&
Note 4-1
5 DISP INPUT NoPull Display ON/OFF signal [Note 4-1]
7HasER
6 VDDA | POWER Power supply (Analog)
TORIWER
DD POWE —
7 v OWER Power supply (Digital)
COMI#ENEIR D i F
8 EXTMODE| INPUT NoPull Control mode of COM inversion is select [Note 4-2]
terminal
9 VSS GND — GND (Digital)
10 VSSA GND — GND (Analog)
¥ NoPull : TLTYT TWFIUELLTHE

Neither Pulled up nor Pulled down.

[Note 4-1] RBRRTDHDON/OFFZITLNES , COFF, A EYADT—RIFRFENET,
“H" DBFAE)RT—EDRTEITL. ‘Lo DEATYAT 2R BELFFEFEERARREGVET,
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 display and

data in the memory will be saved.

[Note 4-2] SMERLYEXTCOMINIEEZE AT BHI5E . EXTMODEZ “Hi”[CLTTFELY,
EXTMODE=“Hi” ME&, EXTCOMINA B #NIZ%YE T, (EXTMODEZ VDD~ &)

EXTMODE="Lo”" D&, VT ILATDIZT NERZHEYET , (EXTMODEZEVSSEHEHE)

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

“Hi’mode ;

“Lo” mode ;

connect the EXTMODE to VDD,
connect the EXTMODE and EXTCOMIN to VSS.

©Copyright 2018 SHARP All rights reserved
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4-1) AAEBIRRE Input Signal States
Table4—2 ASHEBIRE Input Signal States
. T—HERH N
P S| A INAIKEE
1 Symbol 10 | Voltage | 0 (Update & Fr MR " =
No Boot Standby note
Hold mode)
Lo EXTMODE=Hi
1 SCLK Input 0/3V Lo Hi/ Lo
Hi/Lo EXTMODE=Lo 1
Lo EXTMODE=Hi
2 SI Input 0/3V Lo Hi/ Lo
Hi/ Lo EXTMODE=Lo %1
. Lo EXTMODE=Hi
3 SCS Input | 0/3V Lo Hi ;
Hi/ Lo EXTMODE=Lo X1
Hi/Lo Hi/Lo EXTMODE=H1i *2
5 EXTCOMIN | Input 0/3V Lo
Lo Lo EXTMODE=Lo
6 DISP Input | 0/3V Lo Hi/(Lo) Hi/(Lo) %3
8 EXTMODE Input 0/5V Hi/ Lo =~ — ¥4

XHFEEH  Common condition
1) BEEEXKIEEDtyplEMECE  Each Voltage values show typical voltage.
2) ¥2EIFF Booting . BEREARRUVERIEARZ. ES AN

: When just input Power supplay Between PowerON and Input Signal.

3) T—4#®E#H Data Update & Hold mode
D RNT—ADETMAEER TRUERITES)
: Updates data in pixcel memory. (1Line and Multiple Lines update )
4) RBIINAIKEE  Standby : T—HEHEL TR RMER
: Maintains memory internal data and maintain current display
5) T—AEEZELEWMERIE. LT ILIES(SCS / SI/ SCLK)IE “Lo"&F B,
T—REEELLENEE(Z, SCSImFE“HI"KREBIZLAZWLTTEL,
Keep “Lo” Serial Signal (SCS /SI/SCLK ) without communicating..
Not to make a SCS terminal “Hi” when it does not communicate.

1 : VCOM&|HZE ) TILBIEIZTIT > A, AHMNLZEBSDEENAVETT,

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

%2 . RRLTWBSEIME K. EBA J (Clock pulse) MBETY,
Input (Clock pulse) is always needed during displaying.

%3 . RARBIEHEELET o
When displaying it, it's drived “Hi” fixing.

X4 : [EIFRHIIZVDD/GND(VSS)DEL LML TDERZHRELE T ERBRAKRDERIEILT S,
Recommend to connect VDD or GND(VSS)
Not change after starting power supply and during ON.
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4-2) HEEEK 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. xR KER Absolute Maximum Rating
Table5-1 #EXERKER Absolute Maximum Rating (GND=0V )
Ttem Symbol MIN. MAX. Unit Remark
RREE Analog VDDA 0.3 +5.8 v
Power supply
Voltage LOgiC VDD -0.3 +5.8 [Note 5'1]
ANESEEH)
HI - DD N -2
Input signal voltage(Hi) M v (Note 5-2]
ESBE (L
]ij.‘l SEE (Lo) VLI 03 _ v
Input signal voltage(Lo)
8 RF
R Tstg -30 80 C [Note 5-3,4]
Strage Temperature
FERE U\RIILKRERE)
Operation Temperature Topr -20 70 C [Note 5-4,5]
(at panel surface)

HhEEL=1S

L EE e
= . B X

[Note 5-1]1 EXTMODEIZ+,5&
Applies to EXTMODE.

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

[Note 5-3] ELa—ILDWLMWEHEAIEAL TEAREREBALNEIICLTTELY,
Do not exceed this temperature in any parts of module.

[Note 5-4] ;BE[X95% GREA0E) EFTELTT W, FLHABRICITFELTTIL,

BRABEBESCLUTICL, REIELRVTTSL,
B =0 RELREREBELGEVGEENHYET .
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.

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

[Note 5-5] ENEREXBNMEDAZRILT DEETHY . IVISAM EERE - TOMDRTMAMAIZEALTIE
Ta=+25CICTHIEZEITLET
Operating temperature is the temperature that guarantees only for the operation.
For contrast, response time, and other display quality determination, use Ta=+25C.
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6. ESHIFHYE Electrical characteristics

Table6-1 H#f3ZERENSEHF Recommended operatin

6-1) TFTH& &/ \RJLERBIER TFT LCD panel drive

g Condition

VSS(GND)=0V, Ta=+25°C

Ttem Symbol Min. Typ. Max. Unit Remark
) Analog VDDA +4.8 +5.0 +5.5 \% [Note 6-1-3]
BREE

Power supply Voltage Logic VDD +4.8 +5.0 155 v [Note 6-1-1]
[Note 6-1-3]
[Note 6-1-2]

=E=c Hi VIH 2.7 3.0 VDD \%
ANESEE ' [Note 6-1-4]
Input signal voltage [y, VIL VSS vsS | VSS+0.15| V | [Note61-2]

[Note 6-1-3] VDD=VDDA

[Note 6-1-1] EXTMODE=“Hi"I=%,3& F.,
Applies to EXTMODE="Hi"

[Note 6-1-2] SCLK,SI,SCS,DISP,EXTCOMINIZ:&E A,
Applies to SCLK, SI, SCS, DISP, EXTCOMIN.

[Note 6-1-4] VDDLL FDEE TEMELET M. VA TOEMEZHELET,

It can be operated below VDD voltage,however,operation around 3V is revommended.
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6-2) BRI —4 >R Power supply sequence
EXTMODE ((
(Hior Lo)
e ———— L —
VDD | same time L
VDDA |/I M
| T2
| 20k = T1 ——A—— % 3

scs | L L

X2 ! \
«— =S 3 | ; \
SCLK [T | ﬂﬂfh:::::ﬂﬂﬂ%@ﬂfhuu:ﬂﬂﬂ_r_ \
| I
Sl { oxa0 Y oxo0 >«! I \ (
P e R N . !
| sopssTA ! ‘ (
DISP H | )

/
I
i
i
h
I ]
i
i
i
i
1
A

( EXTMODE=Hi ) : m
EXTCOMIN 3 7 ¢
N P—— - )
(EXTMODE=Lo ) I ] GND
] L
Operating state OFF Power-on Sequence ON (No%n'%lijj(){geratlon) \S
\ 7/
\ ’
\ ’
\\ /I

\
DISP i &
| BRERNPRELTHMS, Signalit{EZFHIRLTIESUY,
EXTCOMIN ﬂ | ﬂ Please start the Signal transmission after a power
| supply was stable.
30us min |
scs ] [
TA:
X1: EXTCOMINASDISP=LoTA HENBIHE, A= % T4 XFE T HITDISPEHITL TS,
The case that EXTCOMIN is input DISP=Lo. Please set DISP to Hight Level after the completion
\_ ) of initialization.
~
DISP
EXTCOMIN I [
|
sCs 30ps (T4) min < T |_
%1: DISPLEXTCOMINAYREIBFIZILE LA BIHE, (L)
The case that DISP and EXTCOMIN start at the same time

- J

Figure 6-1 Power supply sequence

KEMIE, 24T Fr—h ACRAIV T RS R

Refer to timing chart and AC timing characteristics for detail
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X1 TAET3IE W THA]
({BL. DISP=“Lo” MREICEXTCOMINZ AN THLTCOMMD 1B RER IFFESE AL )

F7-. DISPELEXTCOMINERIEFICI B L IT1-15& . SCSMILH LIFETIO0 1 s EDEFFHEZEZEIFTTELY,
(60 i sTHRLTHA])

TA and T3 may be opposite

(however, TCOM polarity inversion will not occur even with EXTCOMIN between DISP=“Lo”.)
Also, when DISP and EXTCOMIN are simultaneously started up, allow 30us or more

before SCS starts up (It may be less than 60ps).

X2 BRATIREDNHILT HEDREE
SCS=EHRRAEIVEVITIZTBHEICSLEBEHZETHE(EIITISTER or BEEFICEEAH)
SI=M2&)TI37)="H" XIT BEAH
SCLK: BHEENE
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

X3 HIlE ()T ILT—2EE) ST, T Lo ISR EL TEZELY,
One besides control Signal(DISP,EXTMODE,EXTCOMIN), Make all terminals “Lo” while it

does not communicate

[ON Sequence]

(1)VDD,VDDAGZI £ [FBRE(ICIZ& D)
VDD and VDDA rise time (depends on IC)

(2) BRAEVRNZMEIELET,
T2: 1B EM2(&D)T7 759 )& FE>THNHIET 5. BEESABEAAEFLTTIL,

Pixel memory initialization

T2: 1 time or more Initialize with M2 (all clear flag) or write all screen white.

(3) TCOMAIZYF ML MERMEERT T3: 30usilt

DISPIEB%FE>THHALL TLVACOMBEAR DSy F R DM EAL ZfERR T 51- D HAR
Release time for initialization of TCOM latch
T3: 30us or more

Time required to release COM related latch circuit initialization which is initializing using
DISP signals

(4) TCOMABR M #NHAILBFR T4: 30psilt
EXTCOMIN®D A AIZ[E L TTCOMMD B %ML I HHAR
TCOM polarity initialization time T4: 30ps or more
Time required initializing TCOM polarity accordingly to EXTCOMIN input

[Normal Operation]

B H BRSO KR

Duration of normal driving

©Copyright 2018 SHARP All rights reserved
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EXTMODE /L

(Hiorte) 53______________I_\_

VDD

VDDA (
))
N
T7 =1k :
TS sl 1
f_/%l I | TS
| |—'—}
SCS (( L
)) %2 : |
mnnn mnnn mnrn I
SCLK it U SR
|
I I
Sl f ) ( )\ (( {ox20 Y oxo0 ) | [
)) ! I
I : 30us =T6

DISP ()() I—|—|
(EXTMODE=Hi ) I I | (()jl |
( )

I
T
I
( EXTMODE=Lo ) (( | GND
I
I
|

L

. ON (Normal Operation ) .
Operating state sx EETE Power-off Sequence OFF

TS : Off control
LTOFRIEMESZE “Lo”ITLI=#&. TODRMZEZBEZICEIREZOFFL TS,
Please turn off a power supply after making all the control signals into “Low Level”,

and passing the time of T6.

Figure 6-2 Power supply sequence

[Off Sequence]

GERAEJAEZDNHIELLES., T5 (2) R

Pixel memory initialization T5: Same (2)
(6) VA,VB,VCOM® # A1t B RS T6: 30usklt

VA,VB,VCOM initialization time  T6: 30ps or more
(7) VDD,VDDAIL T IFEFfE (ICIZ& D)
VDD and VDDA falling time (Depends on IC)

[Note] EEJRON/OFFEFM;TEZEIE Precaustions at the time of power on and power off
%1) EJRONEFIL. VDDEVDDAAERF, F=(EVDDESITIH EIFTTELY,
When power on , VDDand VDDA are same time or VDD should be faster than the VDDA.

%2) TEIROFFEF(L. VDDEVDDAMERF. F1=[EVDDZEEIZIIH FIFTTRELY,
When power off, VDD and VDDA are same time or VDDA should be faster than the VDD.
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6-3) ANEBOEXRYHYE Input signal characteristics
VDDA=+5.0V, VDD=+5.0V

Table6-3-1 EAKR$E Recommend Operating Conditions and DC Characteristics GND=0V, Ta=25°C
Item Symbol Min Typ Max Unit Remark
When EXTMODE=Lo
. 1 1 10 Hz
TL—LEIRE £SCS [Note 6-3-1]
Frame frequency When EXTMODE=Hi
- - 10 Hz
[Note 6-3-1]
A o 5 %
IRYIRER fSCLK - 1 2 MHz
Clock frequency
[=E:
EEHH £V 100 - 1000 ms
Vertical Interval
COMPE K%
fCOM 0.5 - 5 H
COM frequency z

[Note 6-3-1] JL—LEFEH IR TAAEICHBEOGEOEFTHEHFER 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 - - 50 ns
Fall time tfSCS - - 50 ns

High duration N 188 - 5 us Data update mode

12 - - ps Hold mode

Low duration twlSCS 1 - - us
Set up time tsSCS 3 - - us
Hold time thSCS 1 S - s
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 1 10 Hz
Rise time trEXTCOMIN - - 50 ns
Fall time tfEXTCOMIN - - 50 ns
High duration twhEXTCOMIN 1 - - s
DISP Rise time trDISP - - 50 ns
Fall time tfDISP - - 50 ns
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6-4) ACRAAI S ¥51EE Signal Timing

twh SCS wle twl SCS
Lafin)

l
<
|

|
'rp| 11SCS
e (
SCS I oy
s0% | V| ’ )
0% M|

'

\/
©
o
R
1
t )
3 X
B
a
o
2
R

S trsl, RN
[/ > !

ts SCS
|<_
I
I
I I | I - I
| A 0% 0% | 90%-| | 90% |
SI 10% i L 10% 10% I 10% 10%I .I 10%
|

< twl SCLK, < twh SCLK,

SCLK 0% I : 50%
i |
(| [
> >
tr SCLK tf SCLK
. twh EXTCOMIN . fEXTCOMIN |
[ — g
| | |
0% - 0% I | I 0% 90% i
EXTCOMIN 0% 7 | Y 0% L iow DISP s | 1 o
[ [
e e Sl ol
tr EXTCOMIN tf EXTCOMIN tr DISP # DISP
fSCLK |
— 3 L fsCs N
I I | I
I I | I
50% - 50% 50%- 50%
SCLK [ I SCS [ |
99 COM signal serial input (EXTMODE="L0")
< iad >~
' [ ' /|
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®EH Power Consumption Ta=25°C,SCS SCLK,SI,DISP,EXTCOMIN=+3V VDD=+5V VDDA=+5V
Operating . . .
Power consumption Min Typ Max | unit Remark
Mode
iy | TOVEETF(FSEREL: 2ERART)
PRER Hold mode(no display data update) - 30 330 UW | [Note 6-5-1]

Condition 1 . ]
Display pattern : Black display

T—REHE—F (HzEH: MRS A TRR)
BITE &2 Data update modewith display update 1Hz

Condition 2 (1fram/sec)

Display pattern : Vertical stripe display

- 250 750 uw [Note 6-5-2]

[Note 6-5-11 1) REH§EEA#A%IZISCLK=Lo, SCS=Lo, SI=Lo]
After writed Black data. set to [SCLK=Lo, SCS=Lo , SI=Lo|
2) 1)DIRETHEIE It measures during 1).
[Note 6-5-2] fSCS=1.0Hz
(BEFAHBEPRLVTSCS=Lot 9 %, Except in the time of writing, it is set to SCS=Lo .)

HBEEHE Common condition
VDD=5.0V, VDDA=5.0V. f{CLK=1.0MHz, EXTMODE=VDD. EXTCOMIN=1Hz

( Common Note )
COERFRERREDBETHY. COMEMERFDPeakBIR TIEHYEHAD T, BRICRBZERI-ETTILY,
VDD+VDDARIZaVTUH OEEEHERLET,
(VDD,VDDARIZRMDIGEE . TN ENICOVTUoH OBHEHEBLET )
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.)

¥ CRER R BITTHzE I TOBERENVLETT,
(LCREREE A 1 Hz D15 E . COME K #h(X0.5Hz)

*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

\J

COM inversion frequency | Lo

LC inversion frequency :

1Hz(1s) > )

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

FEED1TOT—2EEHLFET(MO="Hi", M2="Lo")
Updates data of only one specified line. (M0=“Hi’, M2=*“Lo")

SCS

S] M“H' I g
I I

SCLK )
< [ [ [ '
| | |
| Mode selection period Gateline address period Data writing period Datatransfer period
( 3ck+3ckDMY ) (10clk) (3360lk) ( 160k )
Figure 6—-5 Data update mode by 1line
MO: Mode flag.

T—AEHE—FAEIAT—2EH):MO = “Hi”
R—ILFE—FCGEVRT—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" DB, VCOM="HI"ZH 1 M1="Lo” DFf, VCOM="Lo"ZH 71
EXTMODE="Hi" DEFI&. “Hi” or “Lo”"EBLLTHHE]
When “Hi1”, outputs VCOM="Hi", and when “Lo”, outputs VCOM="“Lo”.
When EXTMODE=“H1", it can be “Hi” or “Lo”.

M2: All clear flag.
6-6-4)E= V) T7E—RESBLTIIESLY,
Refer to 6-6-4) All Clear Mode to execute clear.

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

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

DO - D335 :
EEATCEBRT S KEFEFAOT—H)
Writing Image data ( Horizontal Line data )
Hi : BRT (White)
Lo : 2% (Black)

% Data write period
COHETIET—R2ZN\RILAUNALFT Y ESA/N)D1stT Y FIZEZFAALTVET,

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

% Data transfer period
195y FIZEZRAALE T2 ZBEERRNA T BRICERE(ZERAA#)LTLET,

Data written in 1st latch is being transferred (written) to pixel internal memory circuit.
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KT —bSAVTRLARAEEIL, 6-DAANETLEERKRTESRIZE,
For gate line address setting, refer to 6-7) Input Signal and Display.
MM IL—LREETSY [XEXTMODE="Lo” DB IZHHITHYET,
M1: Frame inversion flag is enabled when EXTMODE=“Lo”.
XSCSM“Lo”[THF o= R TMOM2[E VT ENET
When SCS becomes “Lo”, MO and M2 are cleared.

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

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

SCS

| I |

|
SCLK | |
| I I [
-t >:< >:< i<t ’
| |
I Mode selection périod Gateline address period : Data writing period | Data transfer period
: (3ck+3ckDMY") (10clk) (336clk) : ( 6clk [DMY] + 10clk [Address] = 16clk )
/{
Gate 1stLine Gate (n-1)th Line \S

> - >
N A I " . I
I | )
| Data writing period | Data transfer period Data writing period | Datatransfer period
(1336¢lk ) | (6clk [DMY] + 10clk [Address] = 16clk ) (336¢lk ) | (16ck)
| |
S‘k Gate (n-1)th Line Gate (n)th Line

Figure 6-7 Data update mode by Multiple Lines
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MO: Mode flag.
T—AEHE—FATYRT—2EFHN): MO = “H”
R—ILRE—RFCAEVRT—2REE) 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" DFF, VCOM="Hi"ZH 1 M1="Lo" D&, VCOM="Lo"Z&H 7
EXTMODE=“Hi" MEsI&. “Hi” or “Lo"EBLBTEHH
When “Hi”, outputs VCOM="H1i", and when “Lo”, outputs VCOM="Lo”.
When EXTMODE=“Hi", it can be “Hi” or “Lo”.

M2: All clear flag.
6-6-HEVTE—FRESRLTIZSLY,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA:
BI—F—8:"H" or “Lo” EBLTHA (“Lo"%H1E)

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

DO - D335 :
EZFATCEBRT—2 OKFEARSAT—H)
Writing Image data ( Horizontal Line data )
Hi : B%< (White)
Lo : 2% (Black)

2 Data write period
COERTIET =2 Z/ARILHNL T FSA41N)D1stT v FITEZTRAATLET,
Data is being stored in 1st latch block of binary driver on panel.

% Data transfer period
BlzIE, GL254 Y EDT— 2 EEHM TCL25 4 VBEDT7 FLRES v FIF B LIS
GLISA VEDT—2Z1st5 vy FMNSERHNA T RBICERE(FERAA)LTVET,
For example, during GL.2nd line data transfer period, GL 2rd line address is latched and
GL1st line data is transferred from 1st latch to pixel internal memory circuit at the same time.

M= ZAOTRLREEF. 6-NANESTSLEERRES RIS,

For gate line address setting, refer to 6-7) Input Signal and Display.
X T—AILEHRLTANRTTIL,

Input data continuously.
MM IL—LREETSY IFEXTMODE="Lo” DB IZHMITHYET,

M1: Frame inversion flag is enaled when EXTMODE="Lo”.
XSCSM“Lo”[CHE o= R TMOM2[E V7 ENFET

When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-3 7Kk—JLFE—F Hold Mode

RET—2Z R F REDRTEMEF) LET(M0="Lo". M2="L0o")

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

SCS I I J
— | I
| |
| |
F——————— -l
SI Dummy Data (don’ t care)
\ I\ _______ | 4
| I |
|
SCLK |
| |
< >:< >
| | I
Mode selectionl  Datatransfer period
period I ( More than 13clk )
(3ck)
Figure 6-7 Display mode
MO: Mode flag.

T—AEHE—FAEYRAT—FEH) MO0 = “H”
RERE—FAEIVRAT—HRE) 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="H"Z i1 MI1="Lo” DFf. VCOM="Lo"ZH 1
EXTMODE="Hi" MEF(E, “Hi” or “Lo”" ELBHTHH
When “H1”, outputs VCOM="H1i”, and when “Lo”, outputs VCOM="Lo”.
When EXTMODE="H1", it can be “Hi” or “Lo”.

M2: All clear flag.
6-6-4) 2V T7E—RESBL TS,
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA:
BI—F—8:H” or “Lo” EBLTHA (“Lo" % HE)

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

MM IL—LREETSY [XEXTMODE="Lo” DEHZAMIHRYET,
M1: Frame inversion flag is enaled when EXTMODE="Lo”.
MSCSHY Lo [THEo =B M TMOM2IE I TENET,
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-4 £49!)7E—F All Clear Mode
RET—2%0)7LEERAALET(MO="Lo”, M2="H{")

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

SCS I
I
I
I
SI M Dummy Data (don’ t care)
[ N
| |
I
SCLK |
e
' |
| [
Mode selection!  Data transfer period
period I ( More than 13clk )
(3ck)
Figure 6—-8 All Clear mode
MO: Mode flag.
MO="Lo” [ZERELTTF &Ly,
Set it “Lo”.

M1: Frame inversion flag.
M1="Hi" DB, VCOM="Hi"&H 71  M1="Lo” DB, VCOM="Lo"&H 1
EXTMODE="Hi" DB (&, “Hi” or “Lo" EBLLTHHA
When “Hi”, outputs VCOM="Hi”", and when “Lo”, outputs VCOM="Lo”.
When EXTMODE="H1", it can be “Hi” or “Lo”.

M2: All clear flag.
M2="Hi"[ZE&EL TTF &Ly,
Set it “Hi”

DUMMY DATA:
HI—T—%:“H" or “Lo” EB5THHE (“Lo"%HER)

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

MM IL—LREETSY [XEXTMODE="Lo” DB IZHHIZHYET
M1: Frame inversion flag is enabled when EXTMODE="Lo”.
XSCSM“Lo” [THE o= A TMOM2IZ VT ENET
When SCS becomes “Lo”, MO and M2 are cleared.
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6-6-5 COM&X &5 COM Inversion

COM{ET 7 ILAFEXTMODE="Lo” )4 ER{EB A JI(EXTMODE=“Hi")D2f&$EHYE T,

There are two types of inputs,COM signal serial input (EXTMODE=“Lo”) and external COM signal input
(EXTMODE=“H1").

EXTMODE="“Lo”

s g BSJ BSJ Ly
S ) T .6 N D K1Y 2 U W 0 0 Wt

CoMm f Rl (
(Internal Signal) 5 XI ) X \j X \t

| 1

>
%2 ' X2 '

Figure 6-9 COM Inversion (EXTMODE=Lo)

M1:COM polarity inversion flag:
M1=“Hi” D K. VCOM="“Hi"% tH A

M1=“Lo” DEs, VCOM="“Lo"ZH /1
If M1 is “Hi” then VCOM="Hi" is output.

If M1 is “Lo” then VCOM=“Lo0” is output.

¥1: COM RERIE M1 57 (TG LI-BIEICEIYEDYET,
COM inversion has been changed by M1 flag statement.
TSRBEDOHRE LA T ABIEQHAR LRI BEGRYRFLLTTSLY,

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

X2
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EXTMODE=“Hi“ (COM inversion timing has two conditions )
@ EXTCOMIN input during high period of the SCS signal
o | I g
S /( Serial data )‘—i—(,() y K Serial data

|
Binary Driver [op[dor k] op [ or [2Ad or [ or | : « noe A [ op [JorHorfAor]
(Internal) i )y D)
|
|
| *2 | [
EXTOOMN [ ] [ ] [ L ] " [ ]
con Pl X W \ Al
(Internal Signal) X X X \\ \ X
1 !
nop

Figure 6-10 COM Inversion (EXTMODE=H;i) 1

X1 :COMRERZITLET,
%1 :Make “COM” reversal depending.
X2 EXTCOMIND A E—EIZL TS,

Ff-  EXTCOMINIZE hETTF—4iEEE L. SCS=“Lo” #AR1 %%+ T. COMREA AN —FIZH B &SI

LTTFELY,

% 2 :The period of EXTCOMIN should be constant and the period of COM inversion should be
constant depending on EXTCOMIN.(with Send a serial data or making the period of “SCS=Lo")

® EXTCOMIN input during low period of the SCS signal

|+|«

sos [ [T (

)]

)]

B ¥a g
EXTCOMIN « ] |_| ( ] q
I A K3 V I v y
(Inter(n:aol ’\gignal) \ X \\ X \\

1] ]

I

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

3 EXTCOMINILS EMYTyT DRAIL Y TCOMREEITLET .

23 : COM inversion polarity has been set by rising edge of EXTCOMIN.
X4 EXTCOMIND BHIF—TE L TZELY,

2%4 : The period of EXTCOMIN should be constant.

/]
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%E-3 Gate line address setting-3

A

Table 6-5-3 &—hF5 A T7FL R

AGO| AG1| AG2| AG3| AG4| AG5| AG6| AG7| AG8| AG9

GL

AGO| AG1| AG2| AG3| AG4| AG5| AG6| AG7| AG8| AG9Y

GL

481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499

500
501

502
503
504
505
506
507
508
509
510

<F—HDOEERRAE Data position in display[H,V] >

P*: Pixels position

L*:Gate address line

FPC

6-12 Data position

Figure
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7. I Optical specification
Table 7-1 FZHIFFM Optical specification VDD=VDDA=5V,Ta=25°C
Ttem Symbol Min. Typ. Max. unit Remark
021 40 60 - °(degree)
BATE Horizontal
Viewing angle 622 40 60 - °(degree) Note 7-1]
range 011 40 60 ; °(degree)
CR=2 Vertical
012 40 60 - °(degree)
[Note 7-2]
aVRSRMEE Contrast ratio CR 20 35 e
[Note 7-3]
REI#E Reflectivity ratio R 10 14 - % [Note 7-3]
FEiBHE Transmissivity ratio T - 0.20 3 %
SERE Rise T - 10 ! ms
[Note 7-3]
Response
Time Fall td - 20 R ms [Note 7-4]
NPV EEE X - 0.31 - [Note 7-3]
Panel White
Chromaticity y . 0.33

[Note 7-1] fREFADESE Defintion of Viewing Angle

Normal line Normal line

A 611 : A 012

6 o'clock direction 6 o'clock direction

Figure 7-1 Defintion of Viewing Angle

©Copyright 2018 SHARP All rights reserved
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[Note 7-2] OV RS RARLEDEZE Defintion of Contrast Ratio
AVRSRARREUTORIIZEET B,
The contrast ratio is defined as the following.
Reflection intensity in white displa
Contrast ratio(CR) = Y rey
Reflection intensity in black display
[Note 7-3] 45 DBITEHESS Optical characteristics measurement equipment.
VNS RME, RETE, ARIILREEEDAFEIEET-2 0 ZREDRIE IEBT7-3DHIEHiEE AT,
BEEHDINIINERFLGREICTAELET .
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
JAIE2E Measurement equipment AIEE: Measurement equipment
(CM700d) (LCD-5200 / DMS803)
Normal line
8° Normal line
Sensor
Light Source Sensor
O ——  Light Souce
Integrating
sphere [»
-30°
LCD panel
LCD panel

Display center

Figure 7-2 Contrast ratio, Reflection ratio,

Panel chromaticity

'

Display center

Figure 7-3 Response time
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white or black

White

[Note 7-4] B EE(RETZEDZEIL) Respons time (Change in reflection ratio)
BRUBKRELLGLHIESTEANL. TOROZABHNIOBBELIZTERLET,

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

100%

¢ Black > |—
/[

90%

Optical receiver output

(Incremental )

10%

8. ImFEIY T Pin Assignment
8-1) InFE|YH T Pin Assignment

Tr Time , Td

Figure 7-4 Respons time

MO TEDEEMIIR14-112RLET,

The outline dimensions are shown in Figure 14-1

Z
©

Symbol

SCLK

SI

SCS

EXTCOMIN

DISP

VDDA

VDD

EXTMODE

© |00 [ |[& |0t [ (W DD [+

VSS

Display surface

—
=]

VSSA

@%ﬁ

Rear surface

Figure 8—1 Module outline
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8-2) FPC #TYBHIT4E FPC Bend Specification
Table 8-1 #3594 Recommended Connector A

Product manufacturer Series Part number Contact
Panasonic Y5B AYF531035 L T# 5 Bottom and Upper
HRS FH34SRJ FH34SRJ-10S-0.58SH | L T# % Bottom and Upper

FPCZEITYHITHFEIL. FH(NTHRE T HBEAMERHQTRELIZRULETHIFTTSEL,
FPCIZHSRIHEMUAVMEBFELNBILET , /-, FPCENRRIILDESEIZIFAN REEZ BV RBRELNELET,
When bending FPC, bend where specified in Condition (1) and the bend R should be more than R specified
in Condition (2). FPC is not to contact glass edge, and there should be no stress to connective area

between panel and FPC.

X&) FPCHEERITMEE: HSRXITYIHMD 0.8 mm - 6.0 mm
&4(2) H/BhFR: AE R0.45 mm
Condition (1) FPC bend recommended area: 0.8 mm — 6.0 mm from glass edge.
Condition (2) Minimum bend R: Inner diameter R0.45

Figure 8-2 FPC Bend Specification

[Note 8-1-1] RIEIARBINFTYHIFELTTELY,
Do not bend to the front polarizer film side.

[Note 8-1-2] HTURAITHEIFII3EFETELTTELY,
Bend frequency: 3 times or less (Repeat bend condition: 180°~ 0°)

[Note 8-1-3] FPCZ#F>TLCDED 2 — /LA SRS TIFF-Y, FPCIZEEZ HZMA YL TIZELY,
Do not hang LCD module by FPC or apply force to FPC.

9. ERéufL Display Qualities
BRTAATVAEDA—ILRRMAICETAREL, HAREREZIZE D

Please refer to the Incoming Inspection Standard.
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10. 5} F 1 EIE&H] External capacitors
—— 1 SCLK
——— 2 SI
—— 3 SCS
—— 4 EXTCOMIN
-—g 5 DISP
-ﬂ 6 VDDA
7 VDD
C1 — C2 * C3$ —— 8 EXTMODE
T I 9 VSS
4 10 VSSA

C1:

Figure 10-1 External capacitor recommendation capacity value

B TUYBEE Recommended capacity value>

DISP - VSS :rank B 560pF Ceramic capacitor

DISPOHRFRIER DI T HBEEL560pFELFET A, DISPILE LAY BERE D HIFR (&
HAEVRICEAEZERRLET,

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.

C2: VDDA-VSSA :rank B 1.0 u F Ceramic capacitor

C3: VDD -VSS :rank B 1.0u F Ceramic capacitor

X FEEEERUEGIC OV TIEHREHITT .
CEADKEER AT LAEEEMEFTMIEL - ETHRETLTZELY,
(AVTUOHREFRBIEIVIRELLDOEERT HFILATEE)
¢ 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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1. FNRI#EE Marking

11-1)4>H9 2y IR Displayed by printing. (Ink-jet print)
H11-1ZERIEZRLEYS
The display position is shown in Figure.11-1.

Display
side up
Dispaly contents : |
Line1 —: YMDDP

Line2 — | 01234A Printing Area

Figure. 11-1 Lot number printing position

Table 11-1 EIFARFFM Marking line definition

Line | Marking Description

1 YMDDP Y HEF 1M (FEXRE)O1,--89)

Single-digit year (Last digit of the year) (0,1,- - 8,9)
M | BEA1H01,2—-9XY.2)

Single-digit Months (1,2,--,9,X,Y,Z)

DD | &i&HA24#7(01,—,31)

Digit of the day (01,--,31)

P METIHEI—K

Code of manufacture

2 01234A 0123 | 2')7JLNo(5%T)

4 Consecutive number (Traceabillity number)
WETa—F
A Product revision

©Copyright 2018 SHARP All rights reserved
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12. IREHEE Packaging form
12-1) h—bF BREEH Carton storage condition
1) Hh—broEHEITEE : 8(max)
Piling number of cartons.
2) 1A—bUURIE R : 640 pcs
Pakage quantity in one carton
3) h—roH4X : 578 mm x 382 mm x 255 mm
Carton size (Typ.)
4) BEE=S . 9.4 kg (One carton filled with  (640) modules)
Total mass

5) h—rREIRE Carton store environment

;B Temperature
0~40°C

-iBE Humidity
60%RHLLT
BEESEETICELVTLREOLNE
60%RH or lower (at 40°C)
There should be no condensation at low temperature and high humidity.

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

B4 Opening the package
HERICKIFEBOTFTES 2 —LOHIEEHLETSEMT.
50%RHELEICFRIR . #E7 —REDFD XKLL THRIBETIUL,
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.

‘E5fB ¥ Direct sunlight
AEHICEDBILZEHSCT=OIZ. BETORENAN—ENTTRERBEWET,

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

KR EH Atmospheric condition

BREDHAPERMEDLDE—HICRETIERXITER:ZSL,

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

#E8EM51E Prevention of dew
EREHCT-O . BERKICENT KIRORFIVED EITA—F U ZFZENTTEL,
INLYREERR D DBEEGBRK[EITI-80 . ELEREL TS,
BEERFERMMIL, BEMoHLTRETIV, BEICHBIFEOREZTHELET,
ABEREERIZEFIELTTIL,
Do not place directly on the floor, and please store the product carton either on a wooden
pallet or a stand to avoid dew condensation. In order to obtain moderate ventilation in the
pallet’s bottom surfaces, arrange correctly in the fixed direction. Please place the product
cartons away from the storage wall. Be careful of the inside of a warehouse to ventilate well
and please consider installation of a ventilator. Manage to rapid temperature change under
natural environment.
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-¥&E) Vibration
BIZIREIL TLBBTIZIZRE LA TESLY,

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

{R7FHIME Storage Period
LREHTT.BRRINARE
Within above mentioned conditions, maximum storage period should be 3 months

12-2) HERMER Packaging form figure
WarEER12-11RLET,
EDa—ILAEERITRNGEVDREET L TLET
The packing condition is shown in Figure. 12-1
The packaging is designed such that the module does not break during transit.

ag)c S = /AR Fe
Electronic Compensnts
t; RS
l_l_l_L WFIE Lo tNO. : (1T 2011, XX, XX
FRAG"LE Quentity: Q) PCS
mzn | QUANTITY |
LOTOATE | |omanser
1
[ 1

Figure. 12-1 Packaging Form
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13. €IS ERSEH Reliability Test Conditions
13-1) {E#EMAERIER Reliability Test Items
Table13-1 ReliabilityTest Items

No. Test Item Condition Remark
=om R (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)
= 3 =3
=]/ [=] Ml

. . Tp=40°C/95%RH 240h

High ¢t t d high .

3 '8 ... empera. ure at '8 (#E=EZ1E No condensation )
humidity operating test
=8

. | PR , Tp=70°C 240h
High temperature operating test

N=|

5 | BEEME . Tp=-20°C 240h
Low temperature operating test
BEE GEEE)

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

/ Electro static discharge test £iHF: 1@  each terminai: 1 time

[Note] Ta= [EBEEE Ambient temperature
Tp = /3%JLRE Panel surface temperature
EaliE %4

OREBFRE:

RERBICEVT RTRREFHDLEEFRA LELLHIERENENE

Result Evaluation Criteria

which may affect practical display function.

imE=15~35°C, iEE=45~75%, &L /E=86~106kPa
normal operation state:Temperature:15~35C, Humidity:45~75%,

Atmospheric pressure:86~106kpa

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



