SHARP

No. LD-30105A

DATE 07-Feb-18
REV. 07-Sep-18

4 I
DEVICE SPECIFICATION
FOR
LCD Module
\ J

MODEL No. LSO 12B7DD06

These parts are complied with the RoHS directive.

= This document is a reference specification.

SHARP reserves the right to make changes in the
contents described herein at any time without
notice in order to improve design or reliability.

"Regarding final design, please order delivery
specification from SHARP.

DEVEROPMENT DIVISION
BUSINESS UNIT VI

BU I

DISPLAY DEVICE COMPANY
SHARP CORPORATION

©Copyright 2018 SHARP All rights reserved



SETEFE RECORDS OF REVISION

Model No : LS012B7DD06
SPEC No. DATE |REV No SUMMARY NOTE
PAGE
LD-30105 2018/2/7 - - *J.JH& .
First edition
LD-30105A 2018/9/7 A 16 |Updated : Note 4-1

Add Note (VCOM,VA,VB)

19

Updated : Note 6-2
Add Note (VCOM,VA,VB)

20

Updated : Figure 6-2

22

Updated : Remove fBCK in Table 6-3-1
Add fBCK in Table 6-3-2
fBCKNIEH Z 5k 6-3-1 1S 6-3-2 \B &

24

Modified : Subsection 6-3-1
Add Note (VCOM,VA,VB)

25~
28

Made several changes to Subsection 6-3-2,6-3-3 and
Section 6-5

The Pixel number is changed to a start from "1"
EYt)l No&kiZ THIENoZ 1" SAEE
(old : Pixel 0 ~ Pixel 239 new : Pixel 1 ~ Pixel 240)

29

Added : SubSection 6-5-3 Figure 6-5-3

30

Made several changes to Section 6-6

The Pixel number is changed to a start from "1"
E 2 )L NoRFE THRENoZ "1"H SAEE
(old : Pixel 0 ~ Pixel 239 new : Pixel 1 ~ Pixel 240)

The Line number is changed to a start from "1"
Line NoZ&kic THIENoZ 1" SAEE
(old : Line 0 ~Line 239 new : Line 1~ Line 240)

32~
34

Made several changes to Table 6-6-1,6-6-2 and 6-6-3

Add "Dummy pixels"
A—EVEILHZEEM

35

Updated : Add Note 6-7-1,6-7-2 and 6-7-3

41

Updated : Figure 10-1

©Copyright 2018 SHARP All rights reserved




SHARP SPEC No. MODEL No. PAGE

LD-30105A LS012B7DD06 1

(FUABRZOESMYBVERUVFREOEERAICHI->TOEE)
[NOTICE]

KLKEHLEDEE Precautions>>

a) AEBFREIEULOZEECHHDOINBFTLEENTOETOT, MYRWIZIE+HRICTFETECEHKIC, RitHk
EDANBTHAICEMTHEELGEVELS. BRAVBLEIFET F-. E=FICHL TR EHRELZEN THRATRLE
WS, BRVBELEIFEYS,
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) ALEFREIZHBEINTLDIGAMIE., MR RBEESFRRWBCABZRATE-HODELEDTHY . KMLHkE
ICEOTIEMAE. TOMERDEMIZH T HRIEF-(EEBEDHELZITOIDDTIEHYFEE A,
T BHEFEFERALIEICKY  FEBETEMBEFICOHDDIBENRELGS . BARKOBE.
HEICEENMDDLILDLUMNMIDEFELTE—UIZDEFXZAVFEEA,
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.

o) AEBFREICRHBINIAEGOFERAFHECHEALOIESTEEZERLTHEASNSILEFICERTHEEIC
BLTHHE—UIZDEEZEVFERE 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#HETHAOLIILERBERE DO, EHRAE. FE. M8, #Bal. TOMOREIC OV TEHLGLTEER
THBEENHYET . AEROFEAFICEIRITOERELHAICTHRNLZEETIOBRBOBLET,
SHARP reserves the right to make changes in the specifications, characteristics, data, materials, structures and
other contents described herein at any time without notice in order to improve design or reliability. Contact SHARP
in order to obtain the latest publication before using any SHARP's device. Manufacturing locations are also subject
to change without notice.

e) BRI TBEVEFEAICL>TELEEZTIIOVTE—UOEEZAVFEEA,
AHBETEDIIG— G EFRBIFERASNS-OICEHITSINTOET,
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

-EERER Office automation

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

- AVHEZS Audio visual and multimedia equipment
-RERTEILEA Consumer electronics
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f) AREGREUTOLIGHESBICHERITLIEEE. BULGERABIURDGRIIZERL. EEE-TE2UEEEK
[CTHERTDHESICEBEVLELET,
The appropriate design measures should be taken to ensure reliability and safety when SHARP’s devices are used

for equipment such as:

EEHBRPRERE (RITHK. EH. BBIEGL)

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

EEHE Traffic signals

1 R A D 5 0 3 Gas leakage sensor breakers
T —LEE Alarm equipment
RIEREMIERLE Various safety devices etc.

9 AEREFUTOLIBBOHTHIMEEE - REUNDBBEESNIARADEARAZEHLTEYELADT, A&
mZENLDRARICIEERAICGELLENTTSLY,

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 HI RS Nuclear power control equipment
EmiEEFICON DS EEMSS Medical equipment for life support
T EHESS Aerospace equipment
-BRIREEHS Trunk line communication equipment

h) RERIOETFALRANHYELL, BRNCEHRFEREAETIERBESETSOBBOELET,

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

) ABEREMHAHERTIARUNTCTHERASNDISEIE, BANCHHREROFTTTERBEET LS8R
BLET,
Contact a SHARP representative, in advance, when intending to use SHARP’ s devices for any “specific”

applications other than those recommended by SHARP.

) AERECRBNELGEF. WNADITERICKYRERT HLDELET,
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.

K AVUBBREMEDERIHYEE A,

The ozone—depleting substances are not used.

) AEGIEXRoHS EU/2015/863[CEDNTHYET , RoOHSHIE DM FOIERNS TV DERMLEEF EXHYVEE A,
The device in the production is based on RoHS instructions EU/2015/863.
And RoHS instructions materials and chlorinated paraffin are not included intentionally.
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(IRYELVEEEIR)

[Precautions for handling]

(1) EDa—ILORYFZWNITESRYERDDLGNIREICTITO>TTEL,

Treat LCD module in dustless surroundings.

(2) FPCEANARVAIIEIRT BHFE. T ED2A—ILIZCA DT HERPIEZTEOFFIZLTASLITH>TTELY,
Be sure to turn off the power supply when remove the plugged FPC.

(3) FPCOIRZFHELEFICIEED 2 —ILAID BB EROFPCIZEELN AD IO SN KSITEFELTTEL,
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.

@) NRFULREORARIIEOEZHVDT, BOHLDPHAGHLD TELFYLBNISEYEWNIZE+2EELT
Ty

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

(5) LCDNARILIFATANEEN TS O 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) BEZEHCT=0H. LCONRXRIIL DTy EAZIFFBLTZEN LLEINTLFESTH. RF TIEHANLGLTTEL,
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 KFEENRIFEFETIEEBOIIORERIGEYETOT, ICICHERHIVEERLOMNAETHERST
AN
Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft
cloth immediately.

(8) KEIICGSEBATHYFT . 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) KIEHPLEINMRADEF HERYM L THRITEVRIICHEHERAT S,

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

(10) LCOAREIELT=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 HUFEON2TO—TRERILLTTILY,
NRRILKRANBENIGZEIE RIERHIVEROSAWHFETHER>TTELY,
FENINESBELIPAMYTOE LT ILA—L) EF>TREEZEGHEHEMOTT S,

Ff=, LCD/ SRR FEIE A M EFE AL TOET . CORDITHERFININYET EREORRELEYET
DT, MYFWNZIEH3ERELTZEN, -, BEIE TG TZEL,

I FEDBRETOIRE. RIERHOIVIERONMNATAHEIRS>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.

(EREtRDEEE=]R)

[Precautions for Set-design]

(1) BEDFERRELGYFET 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 ARV RTEB LN CBRESN T DHEIRER) ZRUVEICESLT L ER
[CEMELIEWOATREMEN HYE T DT LCDED a—LERBEH T IR T —rSANEERL T HREANDBETT,
FHLCDNARILBIEICKGAZE DRV BFHINSE/ARILFED SEIZDENY | RRBLEISET T HEL
HYFET, LCO/NARILAIEZESL T HLIRETIHELELZELY,

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.

() AZAMEITIHRE L LD AL MO SELVMRLCD/ AR L X IFIE+HEEBLTTILY,
FYERVRDFREHZENT. RENFEDRL A IO SHEVNREEEL T TS0,
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) FPCONIREIZE AV F)—F DB HEHBZEAHYET DT, BEMMEEMLEVESITIE TS,

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

(6) ELa—ILRHEICEF—EDENLIINEERTLT . RRFRLGBEDRALLGYETDTE 12— ILEEAE
EBT D& EITIILENTTSELY,
It causes an irregular display and the defective indication, etc., when always put constant pressure on the back of
the module. Please do not make the structure to press the back of the module.

6) NRIILKREIREREEZDITHGEEITEEEZLLIELIEDOENLIFELTTIL,
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 TO S RRER T BT FoTIESN, ThEBATHEALGS. M RO BHE - KiE
ORFEDL LB HYET  BERECANESEE. ERBEDN\FVFELERDO L EXARKERE
HBAGEOKIITEHEFTLTTEL,

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,
COHEFAZBA-HE . ENERXERATHOTHEEFRIESNFEE 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) ED2A—IAEREBRAZDAAESONM, 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— /ILHEROEBERREELEBE R TS,

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

(1) EDa—ILORYBDNRUHEAAAHTEL TERIEEFE I EREA AP TORARELURIZ. ChoDHRE
FETHRE., BH. BHEH. HEZOMHOFERAIBROCERDRRIZGEIENHYET DT, COKI%E
RETCIEERLALTTIL,

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—ILREICEHILEELTRESIIR—IEHO>TEYFET DT, REFIR—FERINLTITEALZELY,
if:—rill75\L,T_1§':-x7~*—l~liﬁ5£")ﬁl'fl,m,\’C(téL\
RESIA—PZEBUBYM T TRRBRET & FARKANZEL. RRTFRELLHAREMELHYFT .

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/SARILIE, MRS RICKYRRICHENHSIEAHYET . Al IAYIBLIEGZE DAL AN
MHLENRICTER EICERELTTEL,
Panel is susceptible to mechanical stress and such stress may affect the display.
Place the LCD panel on flat surface to avoid stress caused by twist, bend, etc.

©Copyright 2018 SHARP All rights reserved
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(14) AZREUETRUVRTFARZLE, BOQEMBIERSNSIRTIEE- ) EBEFIDLCD/ARILA
DFEFUEDO . BENARIDEE -BRTOCRTHWONIHME OB BRIEEREEL TS,
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, M EZERL-HMEE - REEHEBELLET,

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

(16) AL, BiK-BIEAKRTEHYEEA,

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

(17) ARFIZEBEREBREFEALTOET OT. ARILOBRIRVEICE T SEER(Q00VU B)IZIEFED L, TiE
DABZEMHEE 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.

® {EZ3E/Operators
EEENEICDTEKR. BY. FRENREW (A0 RIIFLY ., TLEDHEZY DS, MK
ICHERNFETAIBRNAHYFET DT, HES N ERFFERG NI ZFRALTTEL,

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, HEEZHEORM . EZBIZEEBH. A7 BEH. FHI T, Ty X5,
BHREF)IHEIDRELETIBRNALHYETOT, HEIN K FHREIKIEM 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 - BRENOREL-BREIERET I LTREGREZEHLET . KM HREY (B2 FH#.
TJLE)DHE. LICOAZARCEBOBERNREETICHETIBNAHYFET O THES SR
(BESEH  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. HESKEVAROREEMICERLTEYFERLICKEGELYEFLET,
EEMANREIZEHEYMARERDHESHEMERZIERUEELZRET 54, IEEZI00LEIZEFRD
RICLTTEW FISSIR—2RB TR OADFANET S ITREEFF EEZE00L LIZRE, BOKRE
JO7—EFERTSE
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
E-RE L TDTA (EEORE ICKYBRFORBRAFO-—ILEDOREMBNFELY . F-AKE
IR EL R ERE LY FEREEFECI BN HYET O TREMHZICLHESRIEREZITST
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.

(ENERFDTEFER)

[Precautions for operating LCD module]

(1) ARYoR7zoDTFERIEHEZLLIEEL, LCDNARIILDARIZERICEEE EZDIERARANRELELET,
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

~

BESHERNICTHERALTTSLY,

COHFEZTEA-IHE . A RKERNTHO>TLEMEFRISNFEE A,

Be sure to use LCD module within the operating conditions. Operating module out of the range is not guaranteed
even if it is in the absolute maximum rating.

() LCD/ AR ILIFHHREDREN THESELVTTSV, MEDFRRELGYET,

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

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

(5) B#LEFRRE. 2HEAURN(BR. BiB)EL. TNLULEDBEIE)IL YL aBiEE AN TREDHRSMELVERIC
BeEL TZELY,
A still image should be displayed less than two days, if it is necessary to display still image longer than two hour,
display image data must be refreshed in order to avoid sticking image on LCD panel.

(6) LCDEYV a—ILABERINRNIHE . RRAATINRBETES | RRICEENHET . TOBEET 20D
BESAHEITOTTEL,
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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TLHYFEEA,

source of light).

HBRRVEIISHREILTTSLY,

Ty,

after power on of LCD module.

high—humidity

(8) AEBKBICHESN TV SRR RRER L, BT Fo TSN, ChEBATERALIES
PREDSIEDOBENAHYFES  AREECANESED. EXBRDO/N\FTVFELFED L EARKERE

(10) BESET CORBEFERAINGEEIX. BEARSBEICGYET,

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

(= I ]

(1) BRTVLEHDDHIRTORR, SMHIRICEYRBLANLLNENEDLLIELHYETH., TNIFTHETLRRSA

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 & 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) EDPa—ILAEFIZRAZDODANEEQENMN, YIIZDOVTIE, KEHREDER-EEEEND— U RIZHST

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) BEMAHRE. ESFBLELCROVENMNRETICTHRELGZVDTTEL, 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. ERRFRELLTEIFARAMEDRAKRLLY ., TOKREICRESLL
BRGENHYET , TESLTERMETOREFELSBVLET . FLEEDOBVEHRICRELET L. RAR
BEVUVAYR TSIV LT A= ZITET , TEAETERTETORGFEESELLET .

In temperature lower than specified rating, liquid crystal material will coagulate. In temperature higher than
specified rating, it will liguefies. 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. BEFTEEICIETHETHEWLTTSLY, b. FLAIZ#IO TREFTIZRE TS0,
a. Don't keeping under the direct sunlight. b. Keeping in the tray under the dark place.

©Copyright 2018 SHARP All rights reserved
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NRAVERALTTEL,

near LCD module as much as possible.

with the polarizer.

Do not disassemble the module.

Eb[CREBRTHELEEL TS,

FNENDBBERFIHE->TRERELTTEL,

about it.

(fthD;FEEIF)
[Other Notice]

(4) BMEORRAELZYET DT, RLTED1—LEFELGENTTSL,

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) Znfh, BEEBFAMISH T HEEBRIFEFLTIZEN,

Observe all other precautionary requirements in handling general electronic components.

(1) EHEEREERANTOIERR. KAV LIARFTDOTI TEBLEY .

Operation outside specified environmental conditions cannot be guaranteed.

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

@) NRILREICIFFEARDSRY T TONTNETH ., REBDRBIFENMRISHLTHIELFEFT DT,
E5 BAPRNENMRDLETRBBBELGZVELIITLTZS0Y,

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) REGIX. BEMENSEGTERETOLEETIEICHRULICTODSUEEZOY  BE/NOY,
1-1-1kyoyonT4y, migkRF)Z—UFERALTOVERA. T-. SATEYFEE A,

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

(M) ED2—ILOREEIZOVTIE, A BRKICKYRHEZ T HIEENHYFT

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 ., HDRBZADFICANGNTZEN, HEAFRE . KIRFISHWEBEE,

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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LCDEDaA—LEWETHGEEUTOEITEELTTSIL,
Follow the regulations when LCD module is scrapped.
The government you stay may have some regulationsabout it.

LCD/S#JL . ATABELTREELTESY,

test: negative) material is used.

(LCDEDA—IILDBEEIEFIH)

[Discarding liquid crystal modules]

ALCDE A—ILDEFEEMEIEIHYEE A,

LCD/ARILICIE., Bl - BEEMEFEFATEYFEEA.
LCD/ARILIZEFENDHREMFHE . Z<HHE ($9100mg) T, /IRIILHEINTELR
NHETDEITEL T2MHF I E (LD50) =2000mg/ke.
ZEE M (Aims test) :[ETE (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
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(BRARDFEEIR)

[Precautions for Rear Polarizer]

ERAROKREICEEER LI ILLEERALTEYET,
PEER LDV LITERERBENRELOT A BYBDICIEITEELZEL,
Brightness enhancement film is being used for reae polaraizer surface.

This film is easy to delaminate during layers.

DAHMOEE. REF. REICEVTRARDIGERANEE ., BOASENLLENESITLTTEL,
BRERIBEDE oM FITELHATREME A HYFET

Do not have an impact or put on a high stress on the edge of rear polarizer because it has the potential to become
a dilamination , when you fix, hold and mount this module.

DRRARDRE I LZERIBET DRI TRHRDRITEELTTSLY,

Please be careful about the following points when you peel off a protect film on rear polarizer.

a) REIAILLZRHB T DEEFIEARTBICEVDLDOHFZLDEH THENTTSL,

&
Do not hit something hard or sharp on polarizaer edge when you peel off a protect film,etc.

b) RETAILLDFIBEIIHBET —TEEE L, K-POL-1D“A"DAMIZRIBELTT LY,
Please peel off a protect film with adohesive tape.
At that time, peel direction is “A” in Figure POL-1.

10°~30°

k -

Figure POL-1 Peel direction of protection film(Rear side up)
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Adhesive tape

N\

OK

180°

Rear protect film

I 90°

e

Figure POL-2 Peel angle

o) RIBZEITIROMBET —TORIBEAEIL180° ITIEVHETITOTTE,
FlBEAEI TR IIDEIFRLEMABMNOFELOILGYET,
Please peel off the peel angle by about 180°.

NG

Do not peel off the peel angle by about 90° because the angle is easy to delaminate during layers.
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1. @ A% Applicable Memory liqguid 64 Color crystal display
CGV)aAVEIR, SV AAE RN E-HMZEBE D4R NS —AERYRETAATLALTT,
AREIEE14-11ZRLTOET .

This TFT 64-Color LCD module is a reflective active-matrix with slightly transmissive
memory liquid crystal display module with CG silicone thin film transistor.

Module outline is indicated in Figure 14-1

2. ZE Overview

- WMEBRBHS—/IRIL

- BEEYAX1.208  fEEE 240 x 240EFH

- 6bit/ \SLILEFIC KD HIE

- 1EROFRICRGBE2bitE ALVTEY . 64BRITH ATHE

- IARILALICT—HERERADAE)—ZAE

- B/ OEMERWER-BE - OV N\ IMIED 1L
- BIEHEBEBEATFT/ARIL

- RIEARIEHCEH

- FPCIZ& 54

- Reflective active-matrix with slightly transmissive panel of Color.

1.20” screen has 240 x 240 resolusion.
+ Display control by 6bit parallel data signal communication.
1 pixel has RGB each 2bit, the pixel can display 64 colors.
+ 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 HC treatment
- With FPC (Applicable connector : Ref to recommended connector on Table 8-1)

3. BEMAIESE Mechanical Specification
Table 3-1 #MAI1EHE Module mechanical specification

Item Specification unit
E@EYAX Screen size 1.19” inch
BE#ERRIT  Active Area #30.24 mm
Fy &R Dot configuration 240 (H) x 240 (V) Dot
RykEwF Dot pitch 0.126 (H) x 0.126 (V) mm
B R E 5 Pixel Array HARSAT
Stripe Array
RRE—F Display mode Normally Black -
STk Outline Dimension 33.04 (W) x 33.94 (H) x 0.785 (D) mm
H5E Mass 1.6 (max) g
REEE Surface Hardness 3H LIE (4787) SNEREE
at least 3H (initial) Pencil hardness
REAIE Surface treatment HC (Hard coart treatment ) -

[Note] F¥MZSME TEOAERIRE14-12SHR

Detail dimension and tolerance are shown in Figure.14-1

©Copyright 2018 SHARP All rights reserved
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4, ANmFRFHBRUHBEEE Input terminal names and functions
Table4-1 ifFE£# Pin description
Pin Cofigur
Symbol I/0 . Function w *
No ation
F—hRSAN—ER
1 VDD2 Power — 7 71 ek . .
Power supply for the Vertical Driver
2 — — — Open (No connection)
3 GSP Input NoPull | #—rrFSA1/\DRE2—MEF Start signal for the Gate-Driver
F—RRSA DIV IIES
4 GCK Input | Nopunl | 2 HEZAQ7AVIES
Clock for signal for the Gate-Driver
5 GEN Input NoPull | #—kA/+—TILES Gate enable signal
INAF)/F— RS DNEES
6 INTB Input NoPull . 7 . AR -’j_
Initial signal for Binary/Gate-Driver
LCDDEESERE
. VB Input _ VCOME& R #H M Signal / Duty =50% DA FZiK Note 4-1
(Power ) Black signal voltage of LCD (Note 4-2)
Inphase signal to VCOM / Duty=50% Square wave
LCDOBHESERE
I t VCOM&E# 31 $5 D Signal/ Duty =50% DA
8 VA ey - ] ,IELL*H i, } OTRE Note 4-1
(Power ) White signal voltage of LCD
Opposite phase signal to VCOM / Duty=50% Square wave
NAFYRSA1N\— QEZFAEYER
9 VDD1 Power _ AF IS4 I_lf. JE@.J?. .
Power supply for the Horizontal driver and the Pixels mem
10 VSS Power - GND
INAFYRSAINDAI—MMES
11 | BSP Input | Nopull | 17 UF71 ¥/
Start signal for the Binary-Driver
INFYRSA D09 o{ES
12 BCK Input NoPull A7 7{ \ J {71 = .
Clock for driving of Binary-Driver
13 R0 Input NoPull | FHERDOFKES Red signal for odd Pixels
14 R [1] Input NoPull | BHEROHKES Red signal for even Pixels
15 Glo Input NoPull | FHERDKFES Green signal for odd Pixels
16 Gl1 Input NoPull | BHEROKES Green signal for even Pixels
17 B0 Input NoPull | FHERDFES Blue signal for odd Pixels
18 B [1] Input NoPull | BHEROFES Blue signal for even Pixels
19 — - - Open (No connection)
I t LCDD T I Duty =50% P
20 | vcom | P - PAELMFRBIE / Duty =508 DL Note 4-1
(Power ) Common terminal voltage for LCD / Duty=50% Square wave
21 (NC) — — Open (No connection)
NoPull : FILT7VvT  TIE I ELLTHEL
Neither Pulled up nor Pulled down.
/A\Note 4-1 :EB DR MHIHBIEIEHEOLA>TEYET DT, BER. Uy T LERNTSNENESSEE
LTT&EL, VBIELVCOMERLIES TY . VAIZVCOMVBO RERIES TY,
: Because of direct connecting to internal common electrode,
Please don’t be static electricity/ripple/etc applied.
VB is the same signal as VCOM,and VA is the inverse signal of VCOM and VB
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Table4-2 ANEHBL NIV Input Signal Level
Pin Signal HCEIRF MEE T—REH TR
Symbol 1/0 Voltage o
No (type) Boot Initial (Update mode) (Hold mode )
1 VDD2 Power DC Power 5.0V 5.0V 5.0V 5.0V 5.0V
2 J— pa—
3 GSP Input Pulse Signal 0/32 ov ov Hi/ Lo ov
4 GCK Input CLK 0/32 ov ov CLK ov
Pulse Si 1
5 | GEN | Input Hise Bigna 0/32 ov oV Hi /Lo oV
/ Hior Lo
6 INTB Input Pulse Signal 0/3.2 ov ov Hi/Lo ov
e Input T 0/3.2 oV oV 0/3.2 0/3.2
(Power ) Square pulse
5 VA Input P2 0/3.2 oV oV 0/3.2 0/3.2
(Power ) Square pulse
9 VDD1 Power DC Power 3.2V 3.2V 3.2V 3.2V 3.2V
10 VSsS Power GND ov ov ov ov ov
11 BSP Input Pulse Signal 0/3.2 ov ov Hi/Lo ov
12 BCK Input CLK 0/3.2 ov ov CLK ov
13 R [0] Input Logic Signal 0/32 ov ov Hi/ Lo ov
14 R[1] Input Logic Signal 0/5.2 ov ov Hi/Lo ov
15 G [o] Input Logic Signal 0/32 ov ov Hi/ Lo ov
16 G [1] Input Logic Signal 0/3.2 ov ov Hi/ Lo ov
17 B [0] Input Logic Signal 0/32 ov ov Hi/ Lo ov
18 B [1] Input Logic Signal 0/32 ov ov Hi/ Lo ov
19 - -
Input 2
20 | vcom | PY HR 0/3.2 oV oV 0/3.2 0/3.2
(Power ) Square pulse
21 (NC) -
X BREEEFRIEEOtypBOLEH
Above each Voltage value is typical.
X RCENEF . BREBEAR
Boot When just input Power
X WHME BRIEAR. ES AW
Initial : Between PowerON and Input Signal.
X T—HEH RNT—EDESMA TR
Data Update mode : Updates data in pixcel memory.
X T—ARE T—AEMELTRRMESR
Hold mode Maintains memory internal data and maintain current display
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5. #xEmKEH Absolute Maximum Rating

Table5-1 #&XEwRAKEH Absolute Maximum Rating VSS(GND)=0V, Ta=25C
Item Symbol Terminal MIN. MAX. Unit Remark

V_VDD1 VDD1 -0.3 5.5 A%

SSAIN—TEE
FIANTREREE V_VDD2 VDD2 0.3 5.5 v
Power supply voltage
V_VSS VSS 0 0 \%
GSP,GCK
High Level HI ’ — DD1
igh Leve A% GEN.INTB V_V A%
ANESERE BSP,BCK
Input signal voltage R [0:1] )
Low Level VLI a [0:1] 0.3 A%
B [0:1]

JEVIRFERE High Level | VH_VCOM = 3.4 [Note 5-4]

VCOM terminal VCOM A%

voltage Low Level VL_VCOM -0.3 =

VA/VBiE ZEF High Level VH_VAB VA — 3.4 [Note 5-4]

. \Y

VA terminal voltage Low Level VL_VAB VB 0.3 _

;‘E e IS N te 5-1
RERE Totg y - %0 C [Note 5-1]
Strage Temperature [Note 5-2]
EMERE \RIILKREEE) [Note 5-1]
Operation Temperature Topr — -20 70 C [Note 5-2]
(at panel surface) [Note 5-3]

gL

[Genaral Note ] BIEILVSS(GND=0V)ZEHIELLIZETT,
Above Voltage value is a value based on VSS (GND = 0V)

[Note 5-1]1 EXa—ILDWLHEEERF AL TEEREREBALNLIITLTTEL,
Do not exceed this temperature in any parts of module.

[Note 5-2] iZREIX95% GREA0E) ETELTT L, FLFHFERICITFELTTIL,

RAEBECEEICLUTICL, BEIERLTTILY,
SE. BRI — I RELREREBELLZWNMEENHYET,
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 5-3] EMEREIXBMEDAERIATHEETHY . AVFSRAMGERE - ZOMORFMAAMICEALTIE
Ta=+25°CICTHIEZEITLVET
Operating temperature is the temperature that guarantees only for the operation.

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

[Note 5-4] VA,VB,VCOM®High-Level EEI&VDD1LITEF 5,
The Hight Level of VA/VB/VCOM must be below VDD1 voltage.

©Copyright 2018 SHARP All rights reserved




SHARP SPEC No. MODEL No. PAGE
LD-30105A LS012B7DD06 19
6. BRI Electrical characteristics
6-1) TFTi&R&/\RJLEEE)ER TFT LCD panel drive
Table6-1 BREISE{E Operating Condition VSS(GND)=0V, Ta=25C
Item Symbol | Terminal MIN. Typ MAX. Unit Remark
VVDD1 VDD1 3.1 3.2 3.3 \Y%
SSAN—ERE
Fo4N—RREE yvDD2 | VDD2 4.85 5.0 5.15 v
Power supply voltage
VVSS VSS 0 0 0 v
GSP
GCK
High Level VIH GEN VDD1-0.1 VDD1 VDD1 A%
ANEFERE INTB
Input signal BSP
voltage BCK
Low Level v, | R0 VSS VSS VSS+0.1 | v
G [0:1]
B [0:1]
twoA—EE
TEHTFEE | Conervoltage | OOMC 1.55 1.60 1.65 Vol Nete 61
VCOM terminal ~ VCOM Note 6-2
voltage BERE | oompp 3.1 3.2 3.3 v | Noteo3
Voltage swing
U —ER VAC - _
VAVBIi T EE Center voltage VBC VA VeoMe v Note 6-1
VA/VB terminal — VB Note 6-2
voltage BERIE VAPP VCOMPP v Note 6-3
Voltage swing VBPP

[Genaral Note ] BEIZVSS(GND=0V) ZEHH#ELLI-ETT,
Above Voltage value is a value based on VSS (GND = 0V)

Note 6-1: VCOMMD U A—EFLRIBEETOERAZHELES,
Match with VCOM center voltage is recommended.

/A\Note 6-2 : VOOMEVBIZFIAE. VAIRBEHDIES LYET
U A—BERIAIVT DAL FEELEVNKIRETFELET,
VBIZVCOMERILIES T . VAIXZVCOM,VBD RERIEE TT,
VB is in-phase with VCOM. VA is opposite-phase to VCOM.

Please design not to be occured deviation of Center voltage / Signal timing.
VB is the same signal as VCOM,and VA is the inverse signal of VCOM and VB

Note 6-3 : VA, VB,VCOM®High-Level EIEIZVDD1LI T T 3,
The Hight Level of VA/VB/VCOM must be below VDD1 voltage.
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6-2) IR —4 >R Power supply sequence

PR EQ E—LIOCE T V-TX
aouanbag Jjo-leamod aouanbag uo-lamod
ERfL 9T . o EEHTLT .
’ Pk |, T AV (e
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— 1 T I (nee) an
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I I . | I I 3
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| — H = et B B L
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| 998 71 0€ 19UV : 9L RS 1108 1YV : L, |
_ | _ A (Az'€) Laan o
LAAA 3 %66
! I o
_ " _ | /K _ w
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‘r2 X Power supply sequence
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==
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6-2

Figure
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[ON Sequence]

T1: VDD13Z EIFEFRE(ICIZ & ) XBIHIZILH EAY DBVWERIFERALAEVLTT LY,
: VDD1 rise time(depend on IC) Please not use extremely slow power source

T2 : VDD23L L (FEFRE(ICIZ & B) XABIHIZILH LAY DBVWERIFEALAEVTT I,
: VDD2 rise time(depend on IC) Please not use extremely slow power source

T3 : BHRAEYAOHHL (BEEAEREEZAH) LET T3 2 17L—AL4
: Pixel memory initialization(write all screen black). T3 = 1 frame

T4 : VCOM,VA,VBiL5 E AV Y B5RE T4 = 30ps
XA GIEERD S v FREERO ML Z RS 5 1= OFFHE
: VCOM,VA, VB rise time T4 = 30ps

Release time for initialization of the latch for common control.

[Normal Operation]
BEERE) D AR

Duration of normal driving.

[Off Sequence]
T5: BRAEANOMHEL (BEEEEEZREEERLAH) LFET T5 : T3 & R%k
: Pixel memory initialization(write all screen black). T5: same T3
T6 : VA,VB,VCOMXIL T [FB5FH T6 = 30us
: VCOM,VA,VB fall time T6 = 30ps

T7 : VDD23 5 FI(FBER(ICIC & B) XABIHICIL B TAY DBVEREIFEALEVTTEL,
BEICHLTA AFr—CRBERHLTTF S,
: VDD2 fall time(depend on IC) % Please not use extremely slow power source
If necessary use discharge circuit.
T8 : VDD1 5 FIFBHI(ICIC & 8) XABIHICL B TAY DBVEREIFEALEVTTEL,
BEIHLCT A AFr—VRBERHLTT S,
: VDD1 fall time(depend on IC) 3Please not use extremely slow power source

If necessary use discharge circuit.
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6-3) AAEEDERIEFE Input signal characteristics

Table6-3-1 EAK4¥% Recommend Operating Conditions and DC Characteristics

A\

VDD1=3.2V, VDD2=5.0V, VSS(GND)=0V, Ta=25°C

Item Symbol Min Typ Max Unit Remark
1frame frequency v - - 33 Hz
vertical period tV 30.3 — 1000 msec
COM frequency fCOM 0.5 — 30 Hz 1/ tpVCOM

Table 6-3-2 AC %514 1 Input Signal timing Parameters 1

/AN

VDD1=3.2V, VDD2=5.0V, VSS=(GND)=0V, Ta=25C

Signal ITtem Symbol Min Typ Max Unit Remark
Rising time trBSP — — 50 ns
BSP Falling time tfBSP — v 50 ns
Setup time Hight level thsBSP 200 220 - ns BSP to BCK
Setup time Low level tlsBSP 200 220 — ns BSP to BCK
Rising time trBCK = — 50 ns
Falling time thBCK N - 50 ns
BCK period tpBCK 800 880 - ns Duty 50%
BCK BCK frequency fBCK — 1.136 1.25 MHz
CLK width Hight level thwBCK 400 440 — ns Duty 50%
CLK width Low level tlwBCK 400 440 — ns Duty 50%
Rising time trRGB — — 50 ns
R [0L,R[1] .
Falling time tfRGB - - 50 ns
G [0L,R[1] 4
Data set-up time tsRGB 200 220 — ns
B [0],R[1]
Data hold time thRGB 200 220 - ns
Rising time trGSP - - 50 ns
Falling time tfIGSP — — 50 ns
GSP
Setup time Hight level thsGSP 10 11 — ps
Setup time Low level tlsGSP 10 11 — Bs
Rising time trGCK — — 50 ns
Falling time tfGCK — — 50 ns
GOK GCK width Hight level thwGCK 62.67 68.89 - ps Duty 50%
GCK width Low level tlwGCK 62.67 68.89 - ps Duty 50%
Setup time Hight level thsGCK 0 - - us
Hold time Hight level thhGCK 4.0 4.4 - ps
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Table 6-3-3 ACHFME 2

Input Signal timing Parameters 2

VDD1=3.2V, VDD2=5.0V, VSS=0V, Ta=25C

Item Symbol Min Typ Max Unit Remark
Rising time trGEN - - 50 ns
GEN Falling time tfGEN — — 50 ns
Pulse width Hight level thwGEN 9.67 10.64 - us
Setup time (Low level) tlsGEN 0 — — s GEN to BCK
Rising time trINTB — — 50 ns
Falling time tfINTB - - 50 ns
INTB Pulse width Hight level thwINTB 30.3 33.33 - ms
Pulse width Low level tIwINTB 10 11 — us
Setup time (Hight level) thsINTB 10 11 A s INTB to GSP
Hold time (Hight level) thhINTB 62.67 68.94 V ps INTB to GCK
VCOM period tpVCOM 33.3 — 2000 ms Duty 50%
VCOM .
VA Rising time trVCOM - - 100 us
VB Falling time tfVCOM - =3 100 ps
(Duty cycle) (tdyVCOM) 48 50 52 %
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6-3-1) ACRASJHH %R Signal Timing
%0% : 90% 0% | 20%
: ! i i
BSP 0% ¢/ ! LN 0% GSP  10% / i i ' 10%
]
S i (g
trBSP trBSP trGSP tfGSP
- thwGEN .
- gl
90% 90% | |
R [0:1] ; A 909%  90% |
G [01] i = v d N s
B [0:1] 10% i i \ 10% GEN 10% ' ! : 10%
. ] [} 1 ]
o — i > e
trRGB tfRGB trGEN {GEN
o HwGCK L thwG CK . . ]
90% 0%, 1 o g ¥ GCK Duty is 50%
|
GCK 10% ! N 10%
el A
rGCK G CK
oo e UWBCK i thwBCK
0% . - | i % BCK Duty is 50%
| N 50% 1/ 50% | 50%
BCK 10% i i ¢ 10%
e ol
trBCK tBCK
0% '« twINTB e thwiNTB ‘E
90% . ! ! !
f N 50% V/50% ! 50%
INTB  10% . i i  10%
(R
trINTB INTB
A tpVCOM X
N i
90% o 20% ! i
| | \ H
VCOM %/ ! 10% £ 10% £~ 10%
[ [ |
st trVCOM e HVCOM '
3 tpVCOM .
i :
%0% N 90% ! i
1 1 |
VB 0%/ i 10% ~ 10% £ 10%
] 1 1 1 ]
> trVCOM > tFlVCOM
P tpVCOM !
h g
0% | 0% i
i o1/ i
VA ' 10% 10% ! — 10%
] 1 ] ] ]
>t tFVCOM k1 trVCOM
% VB is the same signal as VCOM,and VA is the inverse signal of VCOM and VB
¥ tpVCOM (VCOM/VA/VB): Duty is 50%

Figure 6-3-1 AC timing 1 A
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6-3-2) EE AC FASU 545 1EE Vertical Signal Timing

((

)
50% 50%
INTB | thsINTB thhINTB |

: |
|
50% 50% |
GSP / \ ( |
| | ) |
thsGSP :<_I. 4> tsGSP |
T AP I/'__\ A “Tan “Toqd “Tan “Tan
: Ay 2003y T (480 {481y (a82) : 483
|
| |

50%
GCK

GEN Low (GEN : Inactive) Low (GEN : Inactive)

MSB \ LSB \ MSB MSB '\ LSB
Data 1 1 2 240 [\ 240
/

Horizon Cotrol .
Pulse Inactive /< Active

>\ Inactive

~L

~

GCK Duty is 50%
Data: R[0],R[1],G[0],G[1],B[0],B[1]
Horizon Cotrol Pulse : BCK,BSP

Figure 6-3-2 AC timing 2 A
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6-3-3) /K AC 2S5 4B Horizontal Signal Timing

GCK 50%><
I

I

T

(

|
(_WHGEN

I | thhGCK

|
50% m\—
|

))

R [1]
Even Pixels

G [0]
0dd Pixels

G 1]
Even Pixels

B [0]
0dd Pixels

B[1]
Even Pixels

GEN
thsGCK
|‘ !
I 0, 0,
BSP I 50% | 50%
I |
thsBSP 1<—¢ ‘—»l tisBSP
Py 20 : 3 (4
50% I
BCK ’
1
1
]
1
]
R [0]
0Odd Pixels

%

5 A EBAYE NS

[
tiSGEN 1«4

|

[

[

|

[

[

-
1

(B B 1
50% I 50%
|

|
tsRGB :<—+—v| thRGB

; oaL/ )
% Dot/ cc)

BCK Dutyis 50%
GCK Duty is 50%

Figure 6-3-3 AC timing 3 A
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6-9) ANESLEEER Input Signal and the transfer method of data.
F—hSA4 1 DT—3EFH Example : Updates Gate Line 1

1) ZPBERODOMSBT—4% 1LineM#EE#R . RILRERDLSBT —2% 1Line M EELET,
First: Transfer MSB data of 1 line, Second: Transfer LSB data of 1 line

2) COEMEZE1Line~2405 (0 R EERMICIRY RS ETEERDT —FEHFEITICENHEFT,

Repeat 1) from 1st line to 240tk line, can update full screen.

6-5) AAESDEALIUS F¥—b Input Signal Timing Chart

1) EEHAAZY  Vertical Stanard timing.

1 Frame

la »!
- -
(L

INTB | )
|

GSP ' | | «

|
|
| 1 2 3 4 5 6 478 479 480 _ 481 482 _ 483
GoK | ||
|
| | |

I I
. 1
GEN GEN : Inactive

Data * I |
(6 Signal) Data Low

Horizontal
Control Pulse

|
|
I I {L
Inactive ‘7 - ACth%\ Inactive

1Line B T —42E5X #AR (Internal logic ) 240Line B O 7 —2 85 HAR (Internal logic )
Data transfer period of 1stline Data transfer period of 240th line

1Line B D7 —% A 7 AR 240Line B O 7 —% A 1A
Data input period of 1st line Data input period of 260th line

Data : R[0],R[1],G[0],G[1],B[0],B[1]
Horizontal Control Pulse : BCK,BSP

Figure 6-5-1 Vertical Diagram A
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6-5-1) JKFEAA3Z24 Horizontal Stanard timing

1Line DT—4T MSBERD AT —42% 415 1LineDT—4T LSBERD HT —H%E1%1E
Transfer Only MSB data of Single line Transfer Only LSB data of Single line

il el
- Lo |

-

((
))

GCK

((

))

‘ | |

)

1
]
1
1
1
1
!
]
BSP :| | «
T 7
i
i 1 2 3 4 121 122 123 1 2 122 123
1
1

S & B B e B e B e B P e B
- B N R [ ] ]

G[0)/[1] pixel | pixel \ pixel pixel | pixel pixel
/

N e B R
1

GEN

((
J))

| L

B[O}/[1] 1:2] 3:4 239:240) S

O [

Rl0] g_xfslg °°es
RI[1] ?ffféf‘é °°es
Glol é'ffég """
Gl1] gfgé """
Bl0] glffsl,g cTes
Bl1] gijfsl_g o

— ~—

EETHIERT 2 EETIEHRT —4Z
Transferred(Input) pixel data. Transfered(Input) pixel data.
MSBERD AT —5E % (E LSBERD#HT —5%&i%(E
Transfer(Input) Only MSB data Transfer(Input) Only LSBdata

Figure 6-5-2 Horizontal Diagram A
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6-5-3) Power-On/Off and Mode Change Sequence
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Mode Change Sequence

6-5-3

Figure
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6-6) ANESLEHEETR. ¥—F5M2EE Input Signal and Display, Gate Line Setting f
T—ADEEFERRAME Data position in display[H,V] >

P2 | = .| P239 | P240
Ijl D - 1 ! I:_l b P*: Pixels position
S| P20
/ 1 Splay : L#*: Gate line
Side up
ActiveArea
it Pin Signal Data
240 %240 dot = | O
1Pixel = RGB el R [0] RedQﬁr’g‘ﬂPlxelFHT.—’}lSlgnal
Li21 | Red signal for odd Pixels
' RedD{f % Pixel T —%Signal

RGB&2EZ CHOEIERA

Red signal for even Pixels

Area gradation of rach RGB have 2 ddot

Green®ZF #Pixel T —4Signal

_ / Green signal for odd Pixels
o (64@'§_ =) L Gl GreenD 1B Pixel T —4Signal
1239 \ (64 color display ) / fﬁ;‘g Green signal for even Pixels
p1 | P2 o paso | p2i0 B [0] Blued).%“r%lPixelﬁﬁv_".—QSignal
1240 | L240 L240 | L240 Blue signal for odd Pixels
B[] BlueD{&#Pixel HT —4Signal
Blue signal for even Pixels
1Line A DEV LT —REBHRLEICTDINT
About Pixel data of 1 line and the area ratio of 1 pixel.
pixel-1 pixel-2 pixel-3 pixel-4 pixel-239 pixel-240

1pixe| COEIFLLE Bit—data bit LEIFR DB %
The area Ratio of pixel Relationship between bit data and pixel

1pixel D ERGBEIFR T2 3% 1! D,
Noto - MSB |MSB-Pixel-Block occupies 2/3 the area

[BL. “hid A A—SETEEO 5L DEROHELLREYET, of the each pixels.

1pixel ADBRGBEIFZ T1./3ZEHM D,
LSB |LSB-Pixel-Block occupies 1/3 the area
of the each pixels.

These pictures are conceptual diagram, so these are different
from real pixel structure in the panel.

Figure 6-6-1 Data position 1

<EEAHT—RERTIVT>
ETAAE—ROT— AU BMICEADLLT . T—REENDBELLGYET,
FERRIVTTHOTH, 77— b1V L T240 dotF DT —RERENBETT
ZOE. ERRIVTADT—RERES LERICTEYICOESIET,
<About write data and display area>
Regardless of the write mode and the number of GL the following data transmission is required.
Undisplayed area also needs the data transmission of 240 dots to each GL.
In this case, the undisplayed area data is appropriately processed in circuit.
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Screen size: R=1.19 inch
BM (Black Mask )
U Screen Center
|
-l-l"-'-'-
yy
Active Pixel
X1
f %1 : r=0.60inch [ 120 pixel ]
v
| >
X1

Figure

6-6-2 Data position 2

Screen Center
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Table 6-6-1 FR RN DEFREI Number of Pixels in Active area 1 A
Line Toft Dummy Active Right Dummy Line Toft Dummy Active Right Dummy
number pixels Pixels Pixels number pixels Pixels Pixels
1 109 22 109 51 22 196 22
2 101 38 101 52 21 198 21
3 95 50 95 53 20 200 20
4 91 58 91 54 20 200 20
5 87 66 87 55 19 202 19
6 84 72 84 56 18 204 18
7 81 78 81 57 18 204 18
8 78 84 78 58 17 206 17
9 75 90 75 59 16 208 16
10 73 94 73 60 16 208 16
11 70 100 70 61 15 210 15
12 68 104 68 62 15 210 15
13 66 108 66 63 14 212 14
14 64 112 64 64 14 212 14
15 62 116 62 65 13 214 13
16 61 118 61 66 13 214 13
17 59 122 59 67 12 216 12
18 57 126 57 68 12 216 12
19 55 130 55 69 11 218 11
20 54 132 54 70 11 218 11
21 52 136 0, 71 10 220 10
22 51 138 51 72 10 220 10
23 50 140 50 73 9 222 9
24 48 144 48 74 9 222 9
25 47 146 47 75 8 224 8
26 46 148 46 76 8 224 8
27 44 152 44 77 8 224 8
28 43 154 43 78 7 226 7
29 42 156 42 79 7 226 7
30 41 158 41 80 7 226 7
31 40 160 40 81 6 228 6
32 38 164 38 82 6 228 6
33 37 166 37 83 6 228 6
34 36 168 36 84 5 230 5
35 35 170 35 85 5 230 5
36 34 172 34 86 5 230 5
37 33 174 33 87 4 232 4
38 32 176 32 88 4 232 4
39 31 178 31 89 4 232 4
40 31 178 31 90 3 234 3
41 30 180 30 91 3 234 3
42 29 182 29 92 3 234 3
43 28 184 28 93 3 234 3
44 27 186 27 94 2 236 2
45 26 188 26 95 2 236 2
46 25 190 25 96 2 236 2
47 25 190 25 97 2 236 2
48 24 192 24 98 2 236 2
49 23 194 23 99 1 238 1
50 22 196 22 100 1 238 1

©Copyright 2018 SHARP All rights reserved




PAGE

33

SHARP SPEC No. MODEL No.
LD-30105A LS012B7DD06
Table 6-6-2 FTRFEBADEZRE 2 Number of Pixels in Active area 2 A
Line Teft Dummy Active Right Dummy Line Toft Dummy Active Right Dummy
number pixels Pixels Pixels number pixels Pixels Pixels
101 1 238 1 151 3 234 3
102 1 238 1 152 4 232 4
103 1 238 1 153 4 232 4
104 1 238 1 154 4 232 4
105 1 238 1 155 5 230 5
106 0 240 0 156 5 230 5
107 0 240 0 157 5 230 5
108 0 240 0 158 6 228 6
109 0 240 0 159 6 228 6
110 0 240 0 160 6 228 6
111 0 240 0 161 7 226 7
112 0 240 0 162 7 226 7
113 0 240 0 163 7 226 7
114 0 240 0 164 8 224 8
115 0 240 0 165 8 224 8
116 0 240 0 166 8 224 8
117 0 240 0 167 9 222 9
118 0 240 0 168 9 222 9
119 0 240 0 169 10 220 10
120 0 240 0 170 10 220 10
121 0 240 0 171 11 218 11
122 0 240 0 172 11 218 11
123 0 240 0 173 12 216 12
124 0 240 0 174 12 216 12
125 0 240 0 175 13 214 13
126 0 240 0 176 13 214 13
127 0 240 0 177 14 212 14
128 0 240 0 178 14 212 14
129 0 240 0 179 15 210 15
130 0 240 0 180 15 210 15
131 0 240 0 181 16 208 16
132 0 240 0 182 16 208 16
133 0 240 0 183 17 206 17
134 0 240 0 184 18 204 18
135 0 240 0 185 18 204 18
136 1 238 1 186 19 202 19
137 1 238 1 187 20 200 20
138 1 238 1 188 20 200 20
139 1 238 1 189 21 198 21
140 1 238 1 190 22 196 22
141 1 238 1 191 22 196 22
142 1 238 1 192 23 194 23
143 2 236 2 193 24 192 24
144 2 236 2 194 25 190 25
145 2 236 2 195 25 190 25
146 2 236 2 196 26 188 26
147 2 236 2 197 27 186 27
148 3 234 3 198 28 184 28
149 3 234 3 199 29 182 29
150 3 234 3 200 30 180 30

©Copyright 2018 SHARP All rights reserved




SHARP

SPEC No.
LD-30105A

MODEL  No.
LS012B7DD06

PAGE

34

Table 6-6-3 FRNFRIBADEFRL3 Number of Pixels in Active area 3

Line Left Dummy Active Right Dummy

number pixels Pixels Pixels
201 31 178 31
202 31 178 31
203 32 176 32
204 33 174 33
205 34 172 34
206 35 170 35
207 36 168 36
208 37 166 37
209 38 164 38
210 40 160 40
211 41 158 41
212 42 156 42
213 43 154 43
214 44 152 44
215 46 148 46
216 47 146 47
217 48 144 48
218 50 140 50
219 51 138 51
220 52 136 52
221 54 132 54
222 55 130 55
223 57 126 57
224 59 122 59
225 61 118 61
226 62 116 62
227 64 112 64
228 66 108 66
229 68 104 68
230 70 100 70
231 73 94 73
232 75 90 75
233 78 84 78
234 81 78 81
235 84 72 84
236 87 66 87
237 91 58 91
238 95 50 95
239 101 38 101
240 109 22 109

AN
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6-9) ;HEEH Power consumption

Table6-9-1 ;HZEESH Power Consumption VDD1=3.2V, VDD2=5.0V, VSS(GND)=0V, Ta=25C
Operating Mode Power consumption Min Typ Max | unit Remark
I R—ILRE—F(T—2EHEL £EERT)
9 ;E,*, Hold mode(no display data update) - 11 180 UW [Note 6-7-1]
Condition 1 ) ) ]
Display pattern : White display
T—AEHE-F(HEH: £EAXRT)
5,3']%%14:2 Data update modewith display update 1Hz _ 23 210 | uw [Note 6-7-2]
Condition 2 (1fram/sec)
Display pattern : White display
T—ABRHE—FQ@OH2EFH: EEEFRR)
BITE &3 Data updat dewith displ dat
b JIE.;|<'1’-"F ata update modewith display update ~ ' 1200 | uw (Note 6-7-3]
Condition 3 (30)Hz (30fram/sec)
Display pattern : White display

HFLMH Common condition
VDD1=3.2V. VDD2=5.0V. VCOMH=VDD1,VCOML=0V(GND). tpVCOM= (2000ms)

[Note 6-7-1], [Note 6-7-2] [Note 6-7-3]

AN

Power consumption expenditure of module

( Gommon Note )

(Ivddl (1A) x38.2V) + (Ivdd2 (1A) x 5.0V)

COEITEHETHY . T2 EHEDOPeakERTIEIHYELEAD T, BRIZCERBEH-ETTL,
VDD1,VDD2RIZaVTUH DIEEH EHEHLED,

This is value in average, not the falue of peak power at the time of data-update operation.

Some marging for power supply is recommended.
We recommend capacitor for VDD1 and VDD2.
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7. I Optical specification
Table 7-1  F2FR94FME Optical specification VDD1=3.2V, VDD2=5.0V, VSS(GND)=0V, Ta=25C
Item Symbol Min. Typ. Max. unit Remark
. 021 40 60 —
RARMT Horizontal
Viewi 1 0 22 —
IEWING ang’e 40 60 °(degree) [Note 7-1]
range 611 40 60 -
CR=2 Vertical
012 40 60 —
avhS AR [Note 7-2]
ZFIARL CR 20 25 A - ore
Contrast ratio [Note 7-3]
Ji.ETJ.'éfn ) R 5.5 7.0 — % [Note 7-3]
Reflectivity ratio
Black — White
Rise TT — 30 50 ms [Note 7-3]
ERE [Note 7-4]
Response )
. White — Black
Time
Fall td - 20 30 ms [Note 7-3]
[Note 7-4]
T 3 Wx 0.261 0.311 0.361 -
SELERE | e 0.261) ©0.361)
Panel Wy (0.300) 0.350 (0.400) -
Chromaticity Rx —
REW (0.443) 0.493 (0.543)
Ry (0.255) 0.305 (0.355) — [Note 7-3]
Gx — HReference value
GREEN (0.260) 0.310 (0.360)
Gy (0.386) 0.436 (0.486) —
Bx —
BLUE (0.107) 0.157 (0.207)
By (0.170) 0.220 (0.270) -
NTSC Lt _ _
NTSC ratio - 18 -
X NARIILEREL. RIHETEBHYEEA. (5EE)
Panel Chromaticity is not a guaranteed value.(Reference value)
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[Note 7-1] fREFADESE Defintion of Viewing Angle

Normal line
Normal line

6 o'clock direction

6 o'clock direction

Figure 7-1 Defintion of Viewing Angle

[Note 7-2] AV FSRARLEDEZE Defintion of Contrast Ratio
OVURSRAMEZEUTDLICEERT 5o
The contrast ratio is defined as the following.

Reflection intensity in white display

Contrast ratio(CR) =
Reflection intensity in black display

[Note 7-3] JtP4FEMDBITEHREST Optical characteristics measurement equipment.
AVRS AL, RETE, ARILREREDBIEIERT-2, iGEEREDREIER7-3DRIEREZFRBLT,
EEHDINNITNERFHREICTRELES
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.
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HI%E2F Measurement equipment
(CM-700D)

Normal line

80

sensor

O Light Source
(D65)

Integrating

sphere

LCD panel

Display center

Figure 7-2 Contrast ratio, Reflection ratio,
Panel chromaticity

white or black

Black White

HBIE2F Measurement equipment

(DMS-803)

Normal line

Light Source sensor

-30°
LCD panel

i

Display center

Figure 7-3 Response time

[Note 7-4] SERE(REFENDZEIL) Respons time (Change in reflection ratio)
BRUBKRELLGLHETEANL. TOROZABHE NOBBELIZTERLET,

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

—p |—
N

/

10%

Optical receiver output

(Incremental )

90%

100% — [

Ir Time

I
f

Td

Figure 7-4 Respons time
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8. IEFEIYET Pin Assignment

8-1) InFE|YH T Pin Assignment
XA TEDEEMIERI14-1ISRLET .

The outline dimensions are shown in Figure 14-1

Table 8-1 Pin Assignment

No. Symbol
1 VDD2
9 —
3 GSP
4 GCK
5 GEN
6 INTB
7 VB
8 VA
— 9 VDD1
10 VSS
11 BSP
5 12 BCK
13 R [0]
14 R[]
L 15 G [0]
16 G [1]
52, E B0
18 B[1]
Display surface 19 =
20 VCOM
21 NC

Rear surface 2 -

Figure 8-1 Pin Assignment

©Copyright 2018 SHARP All rights reserved




SHARP SPEC No. MODEL No. PAGE

LD-30105A LS012B7DD06 40

8-2) FPC {TVehIF4E FPC Bend Specification

Table 8-2-1 #5942 Recommended Connector

Product manufacturer | Series Part number Contact

MOLEX 503566 503566-2100 Bottom side

FPCZITYRIT BRI, S THRET HEMERHQTRELIRULTHIFTTEL,
FPCIIAHTRICHEALAZAVESEELEILE T, Ff=. FPCE/NARILDEESEIZITIRAN RZEZ LV ESELBLET,
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.

¥ (1) FPCHZEMIFHEE: HSATyPHS 08 mm-11.0 mm
& (2) S/MEAIFR: AR R0.45 mm
Condition (1) FPC bend recommended area: 0.8 mm — 11.0 mm from glass edge.
Condition (2) Minimum bend R: Inner diameter R0.45

RQ,A5£\ | !

Figure 8-2 FPC Bend Specification

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

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

[Note 8-3] FPCZHf>TLCDED a—/LZE SB R IFf=Y, FPCITEBEBLZNDZEMA Y LR TZELY,
Do not hang LCD module by FPC or apply force to FPC.

9. ERanfL Display Qualities
BRTARATVAEDA—ILRRGBHAICEATAEEL, HAREBEREZ(IZE DL

Please refer to the Incoming Inspection Standard.
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10. 401+ E1ER 51

External Capacitors

VDD2 (5.0V) L2
VDD1 (3.2V)
C1 C2 Logic Signal ‘\‘

VCOM

VA

VB
GND
(VSS)

Figure 10-1 External capacitor recommendation capacity value

<HREIUTUHYAREME Recommended capacity value>

C1l: VDD1-VSS :rank B 1.0pF Ceramic capacitor

C2: VDD2-VSS :rank B 1.0pF Ceramic capacitor

X EREAIRREVEHRIZDOVTIEHER T,

QAUVTUYREREBESIYIRERLDEERAT HELAER)

K Above circuit and parts are only recommendation.

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

1.19 inch
64 Color LCD

CERADRIFEHI AT LEEESHEZIMMETRL V- L TRETL TS,

A\

For actual use, please evaluate their conformity with your system and design.
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11. DRI A8 Marking

M-1)14>92y R Displayed by printing. (Ink-jet print)
B-1CHRIIEZRLET,
The display position is shown in Figure.11-1.

Dispaly contents

Display

side up

Line 1 | YMDDP
Line2 — | 01234A B G i e
S Y W W . >
2 2
CE S )] C
> 3
@
Figure. 11-1 Lot number printing position
Table 11-1 EIFHNZEFEM Marking line definition
Line | Marking Description
Single-digit year (Last digit of the year) (0,1,- - 8,9)
M 5E A1#7(1,2—9.X.Y,.2)
Single-digit Months (1,2,--,9,X,Y,Z)
DD & B 2#7(01,—,31)
Digit of the day (01,--,31)
P gETHEI—F
Code of manufacture
9 | 01234A 01234 | 217 ILNo(5HT)
Consecutive number (Traceabillity number)
A WETa—FK
Product revision
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12. BEMEE Packaging form
12-1) h—bF o BREEH Carton storage condition
1) Hh—roBEH LTS : 8 (max)
Piling number of cartons.
2) 1A—bUUHRES : 600 pcs
Pakage quantity in one carton
3) h—roH4a4X : 578mm x 382mm x 255mm
Carton size (Typ.)
4) BEE=S . 7.0 kg (One carton filled with  (600) modules)
Total mass
5) Hh—r REIRE Carton store environment

“;BE Temperature
0~40°C

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

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

‘BA# Opening the package
HERICKIFEBOTFTES 2 —LOHIEEHLTSEMT.
50%RHLELEICFRIZR . ##E7 —REDF WX REEL CTHREBETIUL,
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.

‘E5fHY Direct sunlight
KEHICEDBILEHSCT=OIC. BETORENAN—ENTTREREWET,

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

K& Atmospheric condition

BEUEDHAPCEREDILDE—HRITRE T HEFXTERI LS,

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

#E8EMHIE Prevention of dew
BELHCT-O. BEERIZENT RIROREVRD EICA—F U ZELTTEL,
INLYMNERRD DBEGRK[EITI-80 . ELEREL TS,
BEERFRERKL, BENoHLTRETIV, BEICHBIFEOREZHELET,
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 TLBAETIZIZRE LA TESLY,

{R7FHIME Storage Period
LEEHETT.6 hAEE

12-2) HERER Packaging form figure
WEREXFR12-1(ZRLET,
EDa—ILAEERITRNGEVDIREET L TLET

The packing condition is shown in Figure. 12-1

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

Within above mentioned conditions, storage period is about 6 months

The packaging is designed such that the module does not break during transit.

SIAIARR e

Electronic Components

@ HARE:
< L 1
WFE LotNO. : Q1T 2011, XX, XX
FRAGILE — Quantity: @) Pcs
muwzw || QUANTITY e
Ty 3] I
—

Figure. 12-1 Packaging Form
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13. €S ERSEH Reliability Test Conditions
13-1) {E3E14RERTEE Reliability Test Items

Table13-1 ReliabilityTest Items

No. Test Item Condition Remark
=im R GEEE)
1 | High temperature storage test Ta=80C 240h
(Non operating test)
KR RT GEEE)
9 | Low temperature storage test Ta=-30C 240h

(Non operating test)

=a s
(=1 /7m0 [5) A

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

e . (#FEZ 1L No condensation )
humidity operating test i

[l Tp=70C 240h
4 High temperature operating test P
8
5 el . Tp=-20C 240h
Low temperature operating test
BEE GEENE)

Ta=-30°C (1h)~+80 C

¢ | Thermal Shock test 1h /5 cycle

(Non operating test)

FHEME GFEIE)

£200V, 200pF 0Q
7 | Electro static discharge test P Q)

FKiFF: 1\ each terminai: 1 time

(Non operating test)

[Note] Ta= FBERE Ambient temperature
Tp = /\RJLEE Panel surface temperature

ERaliE-%:4
ZEREICBVT. RIRBERHOLEEFA L XELLLIELAENE

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

CIREPEIREE: RE=15~35°C. iBE=45~75%. ALK /E=86~106kPa
normal operation state:Temperature:15~35C,Humidity:45~75%,
Atmospheric pressure:86~106kpa
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