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RECORDS OF REVISION

Model No. : LS012B7DD06

REVISED
SPEC No. DATE SUMMARY NOTE
No PAGE

#3-1 it A X Hh
-D-280028 12017807 Updated Table 3-1 : Screen size

#24-1 Pinl,Pin9% ¥

Update Table 4-1
Pin 1 Changed pinl from NC to VDD2.

Pin19 @ Changed pinl19 from VDD to VDD1.
note 4-1 HIFE, 4-244- 124 %

Deleated note 4-2 and renamed note from 4-2 to 4-1.
#4-2 Pinl,9% ¥k
Updated Table 4-2

Pin 1 Changed pinl from NC to VDD2
Pin19 : Changed pinl19 from VDD to VDD1 and 5.0V to 3.2V

7¢5-1 MAXE/LEATBDIZ4 HVCOM, VA, VBB E 221k
Changed Voltage "MAX" to "TBD".
Changed VCOM/VA/VB

14

15
17

16

#6-1 BIR(VDD2HEMIZ LAk RE L

. Updated Table 6-1

Added VDD1. Rewnamed VDD to VDDI.
Changed Valued.

X|6-2 EIR—r A W
Updated Figure 6-2 Powr supply sequence.
DI R ETAIL T DEELE LR (50% % ~—AZTDH)

19

Change value and the standard of AV timing form "10-90%" to
50%
21-24 | A TG B B AHFME D # 1
1% 6-3-2/6-3-30) H ¥
Updated Section 6-3 - Input signal characterisics
Updated Figure 6-3-2,6-3-3 : Ac timing
#K6-5-1DE R+ HHPIXELSO % H
Changed Table 6-5-1 - Value of Pixels.
%] 6-6-100% "B BT HE R N
Changed Figure 6-6-1 - "structure" to "ratio.
6-7-1) D" 3)"% H| b3

Removed Subsection 6-7-1 "3)"
#26-9-1 2% Condition2 *~ Condition3® 551
Changed Table 6-9-1 :

Condition 2 pattern from Vertical stripe to Whiht.
Condition 3 pattern from Vertical stripe to Whiht.

RT1 HHLA G A B

Updated Table 7-1

Changed Table 7-1 @ Removed "Transmissivity ratio”.

# 81 Hif

Updated Table 8-1 ‘Added VDD2,renamed VDD1.
#8-2-1 H:
Updated Table 8-2-1 * Bottom side.

"10.5MF T[] 517 35 0

Added new Chapter 10.External Capacitors.
2]14-1 @ H ¥

Updated Figure 14-1.
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(FEHREBOSRYFZNWRUARGOBERICH-2TODEE)
INOTICE]

HERHEOHEFEE Precautions))

AERBIIBHOEEEICHIIDODIABTLEENTVETOT, BYEWIIE+RICTEFEIALER I, RiT4k
EORNBTZHEAICEBTEIELEVWES. FBRLVBLLETET . F-. F=FITH L TERIHRZZEETHRLE
L&D, BRRLEBLEITFET .

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.

AEFRZBITHBESNATWSRAEAIE, BHRSKZF KRG AHIZRBTH-HDLOTHY . KiEHE
ICEO>TIEAMBHE. TOMERDOERICKH T ARMEZEEZEHEDIFEZTITOLDTIEDHYFELE A

F BHRNRKZERALIEICKY . F=BEIEMBEFICHDODOLBENRELIZE S B R MOHEE.
EICEEMDLSLDLUNIDZELTE—YVTOEFEFZAWVNEL 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.

AR E B N AR ROERAEHCERA LOFESRHEFEERLTERASNACEFICERT4518FIC
ELTHtEI—UTOEFZALVEFRA.
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.

BHIIT AL LI EEEREZOLO AHKE. FH1E. 8. B, TOMOAFICTOVNTRMGELTER
TAHAGEENHYET . ARMOERANICIEIRFTOEEEZEAICTHEWNIZEFFTIOEMNELET,

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.

R IEFABUEERICEHTELEZBFICOVWTIE—YOEFEZAWNFEE A,
ARMETRDEVGE— R EFHESE ERASNS=DITEEEGTESNTLNET,

Observe the following points when in using any device in this publication. SHARP takes no responsibility for
damage caused by improper use of the devices.

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

IN—Y)F LA EA—3— Personal computers

B Office automation

RS HEEE Telecommunication equipment

AT B Test and measurement equipment
JiE 255 Industrial control

AVHEZR Audio visual and multimedia equipment
KEREILE M Consumer electronics
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ARBEUTOIOIGHBICERTHHE I, BULGETB LUV RD TR ZRIEL ., SR -TE2HEEHFK
ICTHERT HIIIERNELET,

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

for equipment such as:

EERAE PR ERE (RITH., €8, BRELGLE)

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

S 5H Traffic signals

1 A E AN DD F5 E0 5 B b Gas leakage sensor breakers
T o—LExB Alarm equipment
BT LE Various safety devices etc.

ARBIILUTOEIIGEBOTEMEENE - TE2MENDBELSNIAE~DFEHAZERLTREYEFBADT., AR
oD AFEICIIERICESIELNT TS,

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

BERUTFEBERE Military and space applications
JRF N IR 25 Nuclear power control equipment
IO L EEEZE Medical equipment for life support
MZEFEHER Aerospace equipment

PR {S A Trunk line communication equipment

ARGITOSTFALG RN HYELL . BRIICHFARTEEOFTIERIAEFTTIOEMLELET,

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

ct

ARBEHANHERT OIARUNTIEHASNAEG S, FRICEARTEOFTIERIATET LOHBMML

BLET,

Contact a SHARP representative, in advance, when intending to use SHARP' s devices for any “specific’
applications other than those recommended by SHARP.

AEHREBICRBNELGESE AADITERICIUBRRT HLDELFET .

If any problem occurs in relation to the description of this publication, it shall be resolved through discussion with

spirit of cooperation each corporation between each corporation.

AV BHRIEMEOEREHYEE A

The ozone—depleting substances are not used.

AR HIERoHS 11/65/EUVIZEDNNTHEYZET . RoOHSIHRBOM B PLIERN\FT/VOEBERNLERIEHYFEL 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.
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(RYFLVEFEFEIR)

[Precautions for handling]

(1) EDV2—ILOBRYIRWMITESRYEZRDDGEVRIBIZTIT >TSS

Treat LCD module in dustless surroundings.

(2) FPCZEANOARIZIHIRT AT, T EDA—ILICANTHAEIBRCESZOFFICLTMSToTTFELY,
Be sure to turn off the power supply when remove the plugged FPC.

(3) FPCOIREHRLEF(ICIXED 22— )LAIDO EBIBFERFPCISEZ LA D MMNHBTIEWNEDITEELTTFELY,
R PEMAREEDAIREENHYFET .

Be careful not to give any physical stress onto the circuit of LCD module when you plug a FPC.

Physical stress will cause a break or worse connection.

4) NPFIIEREDRARIEEZOEZHVD T BOEDPRHRFGEELDTELTZYLGNEDBYFENIE+7EELT
a0y

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

(5) LCO/NRILIEAS AN EENTVSO. B TOHETIEATLEIEENHYET,
BIZEFELDMIIETFEFELTTF S,

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) REZHST=H. LCONRILD IV ERITIXEFE LTS, HLEINTLESTH. ZF TIEMNZVT TS,
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.

() KB FENRFEABETAEERPLVIDRAICGYFET DT, 3 CICHREMRDOIVEERONNMFTHERST
TELY,

Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft

cloth immediately.

8) AHMMIICGSZEATRYZFET . BUITHER AN RZEMNELET .

This module contains CGS. Please use appropriate anti—static protection methods for all contact with the LCD

panel and its electrical circuits.

(9) KIBFPENRIEDESF 2 RKMAB S THRITEWLFDISEHER T,

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

(10) LCOMRELI-HE ., B@MRNAAIREEAHYET . B@HAROTOAPHICEMLIZGE . HEDSZITEPHIC
IKTHLGRL TTIZELY,

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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1) R LEDTIE. BFEXRIEESNAAMETTAHFEON2TO—TRERIEILTTELY,
INRIILERENBENZSEIL, BREMRHANEIEZRoNMNAFTHERS>TT S,
FENNEZRAEEEXIPAAVTOELT L= EF>TREEZHEGFEHEM->TTELY,

F1-. LCONRIIGFRITIABMEZFERLTWET, CORAICEHBRAMINVET EHMEDRAELYET
DT, RYEWIZIE T+ FE LT ZE0L, T2, BEEETHRNAGZOTIZEL,

I FER DB/ TITIRIE, BREMRHOINNIEZo AWM TAFEO>TTELY,

Use N2-blower such as ionized nitrogen has anti—electrostatic when you blow dusts on Polarizer.

To clean LCD panel surface, wipe clean with absorbent cotton or soft cloth.

If further cleaning is needed, use IPA(isopropyl alcohol) and wipe clean lightly on surface only.

Do not use organic solvents as it may damage the LCD panel terminal area which uses organic material.

Also, do not directly touch with finger. When the terminals cleaning are needed, those should be wiped by a soft

cloth or a cotton swab without directly touching by hand.

(12) RAERAND L —ILPRHEBFIOBYMFIELS RRFESODENAHYET,

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

(BRETBFDEEEIR)
[Precautions for Set-design]

(1) BEDREEGYFET DT, RLTEDA—ILEDBRLEWNT TS,

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

(2) NIV EICHRENT=T — A N\F AR RRBEB LN IR ESN TS EIEER) Z5RLV\EITSuT & ER
ICENMELGWAIRETEABHYET DT, LCOED 2— LT T AR, 7T —hrSA N\ B AT LBRANBETT,
F-LCONRIILAIEICKGHFORENENBE NS ENARILFEDLIEIZOENY  RRMEUNMETTHEMN
HYFET , LCONRIVAIRZE LT DL OXET [THECESZSL,

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

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

(3) AZAEIIKRELULDGAMNMHSLELMRLCD/ ARV ZFIT+2EELTTSLY,
FrERVRDEFRETICEVWT. RCNFEOAR A MO NREREL TT LY,
Support for the LCD panel should be carefully designed to avoid the outside of stress specification on glass

surface. Be sure to design the cabinet so that the module can be assembled without any extra stress such as

warp or twist.

(4) FPCONHImEICIIAVF)—=ENBAHZENHYFET DT, FE M EERLLGENI2TEFE TSN,

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

5) EVA—ILRAICEHF—EOENIINDERTLI . RRABRLGEDRALLGYETDTE 2A—I/ILEEE
E BT AEIEEEICIILGELTTSELY,
[t 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) N\RIIEAIRERFZ DTGB EZR LS EABTOEINELIEFELTTSL,
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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(1) AEHREBIZRESATO SN ERRKERIL, BT FoTLEZEL, ChEBATHERALZEG S, SimD6tia - RiX
PREOSELEOBNADHYET . ABEERECANESED. ERBHDN\FVFFLZFTEO L, BXNERERZ
BAENEDITERETLT TS0,

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) HEBEFRHHEARICTEALTTE,
COFEHZTEA-5S ., BRIRAKEBATHOTHLIEEIFRILESNF B A
Be sure to use LCD module within the recommended Electrical Characteristics and Timing Characteristics of

Input signals conditions. Operating module out of the recommended range is not guaranteed even if it is in the

absolute maximum rating.

(9) EVA—ILANBREAZODAAESODMN, YIEKIZOWTIE,. REHEEOER-EEEEXZD— U X|(C
ﬁ?‘CTEL‘-&

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

signal after power on of LCD module.

tUrDEAZFHICEDLE T, EVA—LHERFOERRBBEREREZ CRET TS,

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

EOA—ILORYHENRVEAAAICFELTEBRIEMFELZITEZXTESI AP TORRRELELIC,. ChoDHRE
RETLHHAE., BH. EZa5F . BHEFOMHOEREIERECERODRREICELIFNHYFEIT DT, COLIE
IRIR T TIXEALGZWLTTSULY,

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.

EOA—/IEFRICEMHLEELTRESSR—IZRE>THEYEFIT DT, RESSAR—FZRINALTIEAELZSLN.
F—EXIMNL-RESIER—FIBRYMTITLUGELNTLIZELY,

RESTR—FZBURYMTTREFRIARTFI AL RABRZTENZEHL. R-FRZELSAIREMENHYET,
Protection film is attached to the module surface to prevent it from being scratched. Peel the film off slowly,

just before the use, with strict attention to electrostatic charges. Blow off 'dust’ on the polarizer by using an ionized
nitrogen. After peeling the protection film off, please do not reattach to the front polarizer. If you reattach and store

it long time, surface of the front polarizer changes in quality and it may cause display non—uniformity issue.

(13) LCD/ARILIE, BBBIA L RAICEYRRICEENHLIFADHYFET . KL BAIAYIRLIEGZE DAL AN

b WMRICFR EICERELTTSLY,
Panel is susceptible to mechanical stress and such stress may affect the display.

Place the LCD panel on flat surface to avoid stress caused by twist, bend, etc.
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(14) XFRUETRURTARZHLE, B8R HIERASN AT ARF G- ) IAZF/FIOLCD/ AR LA
DERBUAED=O. BRI DEE -HE7O0CATHLNONAM OB BREEZHEEL TEELY,
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) EDaA—IICHBAMEREZIENAELGZNEDIC, BAEZEZEL - MmECE - 252 HERL\LET,

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

(16) ZEmIE, PhK-HEBIHETEBHBYFEE A,

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

(17) AEFAICEEREBIBZEALTOWETO T, /ARILOEIELEICHEITAFFER(200VELE)ICIEXFED L, T&C
DARBEZHEE TS0,
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.

® {E33E/Operators
EEEBNFICDOITAEKRR. BY. FREN BB (F/O2  RYIFL2 . JLEFDHREY DIFEES. AR
ICHERNFTEITOAENAHYEIOT,. FEIXNEM(BPEIHLUEMNMIS ZFHALTTSELY,

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

® ZxM 5%{®/Equipment and containers
FEEOREHOEE. HEEZzF OFM. . BEFHIAETEDHHE, A7 . BZER. FHIT. Iy XS,
SHH) IBBRLRETHBIABYESOT, BELAEMHELLOED: 100MQ EFT>TFEL,

Process eguipment 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
RITARPHM SEIoREL-HERZRRTHALTREFLEINZHLET . KM REY (9 F4#.
JLF)DFZE. LICOAZARPCEBOFEINRECTICFEITIENLAHYFETOTHEI R
(B ERAVIER - 100M Q) #1ToTTFELY,
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 1s 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.
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® EE/Humidity
EEE(BOREXZ. HEKEEYAROXRBDENMICAFRELTRYFEHLICKEFLEADLYZEFILET,
o DMK BICEAEVAR RO EI[NEMIENZIERALFEZRET LA, BEZINLLLIZED
BRICLTTSW FICSIRA— 3R TIECADFLANAETHAIIEF(E. BEZ0NLULIZESL, BEDORE
JO7—%ZERAT 0N

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.

- i/ Transportation
B REIXTDTALE(BEECREH ICKYEROCRAAFO—IIWNFOREMHENTELIZY., FE-AKSFE
I L - ERFI LY EFEFZRECI BN ADYEFT O THREMHFITLRER T EEITOT
Taly,
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.

(BERDETEREIR)

[Precautions for operating LCD module}

(1) R)ooO7x0OCERIEHIZEZALTZEN, LCONARIILDAR I I RICEE TS ZADIEFRHN AN RELET,
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) #HRBIERGEBHRNICTEALTTSUY,
COILHZEA-5T ., BXRRXEBATH >TOLIEXFEESNFEEA .

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) LCONARILIEHEHREDOREN THESELEVLWT TS, BEDREELGYET .

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

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

(5) FRLEERRIE.2ZHBLURA(BER. Bi2)EL. TNLULEDESIT) Ly aiEZ ANTRENERSLGELVERIC
B L TSI=20ly,
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) LCOEVA—ILAFESINANI-EZE. RTAATINERETEY . ZRICEZENHFET . TOEEET—3D
BEZIAAZTITHOTTFEL,
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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(7) BRERTPRASHDLIRTOR. AEPEICEYRBLANLIMENMNIEDLIBEHAHYFETH, TNIEHETLAR M

TOLHYEE A,

It iIs neither a breakdown nor a defective indication though very slight change in black level might be periodically

seen in a black part on the black display image according to the source of light (angle of the luminance and the

source of light).

(8) AEHEREBICHESNTVSMENHRAERIE, BT FHoTESW, ChEBZATHERALZIGE . SO BHE - BRI
PREDZILOEBNALHYET  HHEECANESED. EXRBAD/N\FZVYFFLFTED L, I EKERE

BAIFNKDITERETL T TS0,

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) EVA—IABREAZRODANEESOENM, VIERIZOVWTIE, KEHEODEBR-EEEXED—7 U XIZHST

Talv.

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

after power on of LCD module.

(10) SEEE FTORFEERSNSEGSIX. BENARNLEICGYET,

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

high—humidity

= e g, L == S B A S PSS & Wi L] i &
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(REFFOIEER)

|Precautions for Storagel

(1) BEFAFRIE. BEFAAXCLCRNVENRETFTITHNELLZWOVTTSL, BULMSARFIZRELTTSLY,
After opening the package, do not leave the LCD panel in direct sun or under strong ultraviolet ray.

Store in the dark place.

(2) ERERFRELUTTERSRMHANEBEL,. EREAFREULTEIFLFRAMEDEAEELZY ., TOREIZESGL
BABGENHYET , TEAZITERTATORFZEBULIWLET  FEEDSWLEFFICIRELET L. IRAER
BEUUWHYRIAILLN T A=V RITET , TEAEITERHATORFZERBLLET,

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) REAiE Keeping Method

a. BESTAXICIXEHTEWLTTSLY, b. FLA IR THERFIZERE T LY,
a. Don't keeping under the direct sunlight. b. Keeping in the tray under the dark place.
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(hDFTEEIR)
[Other Noticel

(1) EHRERELBN TOTEAE, REWLIMRETOTITRBLET,

Operation outside specified environmental conditions cannot be guaranteed.

(2) BIR(VDD-VSS)DAVE—FRETFTIFTERAT S5, LCDED A—ILDIEEAGELIC
INAOAZH B ALTTFSELY,
As power supply (VDD-GND. VDDA-GND) impedance is lowered during use, bus controller should be inserted

near LCD module as much as possible.

(3) NRIILFEIZIZRARMEYT TN TNET A, ASBDBRRIEZENMRIZTHLTEHIELEFT DT,
ESTAXPRVNVENRDLETREFBBMELGEWNEDICLTIZE,
Polarizer is applied over LCD panel surface. Liquid crystal inside LCD panel deteriorates with ultraviolet ray.
The panel should not be left in direct sun or under strong ultraviolet ray for prolonged period of time even

with the polarizer.

(4) BIEDREELGYET DT, RLTEDA—ILEDBLEWLTT S0,
Disassembling the LCD module will cause permanent damage to the module.

Do not disassemble the module.

(5) LCONRILAEIEBLIZSES . POBRBZODPICANGNTLZEN, B@ENFE. KIRFIZFHA LG E (L.
EbLICAETERLVEELTIZELY,
If LCD panel is broken, do not ingest the liquid crystal from the broken panel. If hand, leg or clothes come in

contact with liquid crystal, wash off immediately with soap. If mouth or eyes come in contact with liquid crystal,

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

(6) AR BAIE. BEHHANCRGATERFETCOLEETIEICRULNTODSUEEZOY ., FE/\O,
1-1-1k20nxT2y MIGIERFT)Z—UIERALTWELA.. F-. SATRYEL A,

ODS (specific chlorofuorocarbon, specific halon, 1-1-1 trichloroethane, carbon tetrachloride) are not used or
contained in material or all production processes of this product.

(7)) EDVaA—ILORFEICOVWTIE MG HBRICEIYRHZRTOSEESNHYET,
ETNENDOBEBERBICHE->TEELTTELY,

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

(8) T, BMEEFEMISH T OEERIAILETL TS,

Observe all other precautionary requirements in handling general electronic components.

= e g, L == S B A S PSS & Wi L] i &
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(LCOEDA—ILDEFEIERIR)
[Discarding liquid crystal modules]

LCOEDV A—IILEBETHESIEILUTOHRITEFELTTILY,
Follow the regulations when LCD module is scrapped.

The government you stay may have some regulationsabout it.

LCD/SH L - WS ABELTREEL T ZE0LY,
ALCDEVA—ILDOEEEEVEIEIHYELR A,
LCO/ARIVIZIK, Bl BFEVHIESENTEYEEA.
LCD/ARILIZEENS BRI, T<MWE ($9100mg) T, ARILMWAETINTHR
NHTLABIIE TE2HELFHEIL=(LD50) =2000mg/ke.
ZEZ[ATE (Aims test) : 2% (Negative) DM F 2 ZATIHEAHALTRYET .,

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.
[ts median lethal dose (LD50Q) is greater than 2,000 mg/kg and a mutagenetic (Aims

test: negative) material is used.

= e g, L == S B A S PSS & Wi L] i &
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1. EA#BE Applicable Memory liquid 64 Color crystal display

CGU A VERrMS UV ARZEAWNVEHMERARDMBHT— AT REZTAARATLATY,
A2 NIEE14-112RUTULVET,

This TFT 64-Color LCD module 1s a retlective active-matrix with shghtly transmissive

memory liquid crystal display module with CG silicone thin film transistor.

Module outhine 1s indicated 1n Figure 14-1

2. BEIE Overview

s BB AT — )L

- EEYAX1.208  fR{EE 240 x 240E F

+ Bbit/\TLIET T L DI

- 1BIFEDFRRICRGBE2bitZ ALNTEHEY ., 64 FRIFH AI RE

« INRILABIZT—EEIERDAE) —ZFNE

- BB MEANER-FE -\ IMIED A IILHEE
- BIEBEEEANTFT/ARIL

+ KR FERIIHCHESK

+ FPCIZ&A1ES:

+ Reflective active-matrix with shightly transmissive panel of Color.

1.20" screen has 240 x 240 resolusion.
+ Diasplay control by 6bit parallel data signal communieation.
1 pixel has RGB each 2bit, the pixel can display 64 colors.
+ Internal memory for data storage within the panel.
+ Thin, hght-weight and compact module with monolithic technology.
Super low power consumption TFT panel.
Front polarizer surface 1s HC treatment

- With FPC (Applicable connecter : Ref to recommended connecter on Table 8-1)

3. BEHAY{EFR Mechanical Specification

Table 3-1 #MAYMIHRE Module mechanieal specification A
____ ltem o\ Specification unit
BEEYAX _ Screen size___-_ 1.197 | inch
BAMERTIVT  Active Area $30.24 [ mm
ey Hﬁﬁf{_ Dot configuration 240 (H) x 240 (V) | Dot
My hEwF Dot pitech 0.126 (H) x 0.126 (V) mm
| B F=AS] Pixel Array fERARZAT
Stripe Array
xTE—F Display mode Normally Black :
AS IR Outline Dimension 33.04 (W) x 3394 (H) x 0.785 (D) | mm
(=i Mass TBD (max) :
= HERE Surface Hardness TnERREE
18D .
| Pencil hardness
7% M AN Surface treatment HC (Hard coart treatment ) | -

(Note] SEMALEOSTEONEZH14-1%55 B

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

= e g, L == S B A S PSS & Wi L] i &
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4. ANImFAMBRUBEEE Input terminal names and functions
Table4-1 UmF&5Ef Pin description
Pin _ Cofigur
Symbol 1/0 | Function i &
No ation
b b KT A 23—
1 VDD2 Power — - | _
| Power supply for the Vertical Driver
2 (NC) — — | Open (No connection)
H—rRSAINDAZ—ME
d GSP Input NoPull _ ol _
Start signal for the Gate-Driver
| — -
T—hEZ4\D 70 Y715
4 GCK Input NoPull _ Lol _
Clock for signal for the Gate-Driver
7T—hA—TIL{E
5 GEN Input NoPull _ e
(Gate enable si1gnal
INAT)/T—bRZA4 D1
6 INTB Input NoPull o _ _ e {E%
Initial signal for Binary/Gate-Driver
LCODKRIEFEL
) - Input VCOM&E RIS AE M Signal / Duty =50% MDA K Note 4-1
7 _
( Power ) Black signal voltage of LCD (Note 4-2)
| Inphase signal to VCOM / Duty=50% Square wave
LCOOBHESEE
Input VCOM& W AL AH D Signal/ Duty =50% D A #z;
8 VA o — MGEALTE(OSignal/ Wty R Note 4-1
( Power ) White signal voltage of LCD
| Opposite phase signal to VCOM / Duty=50% Square wave
AT R Z7A73— &E4 AT VG
9 VDDI1 Power — | %ﬁ? _
) | Power supply for the Horizontal driver and the Pixels mem
10 VSS Power = GND
INAFVESAINDAB—HMME
11 BSP Input NoPull _ , kel _
Start signal for the Binary-Driver
| SAFURSA DO ES
12 BCK | Input NoPull < | { |
Clock for driving of Binary-Driver
| FHEFRDKRES
13 R 0] Input NoPull = : ! |
Red signal for odd Pixels
| BABROHRES
14 R [1] Input NoPull a _ { _
| Red signal for even Pixels
FABEFEDZES
15 G (0] Input NoPull = | ul _
y | | Green signal for odd Pixels
BRBEFEDOKES
16 G [1] Input NoPull | s |
| Green signal for even Pixels
SHEROFES
17 B [0] Input | NoPull = | s |
Blue signal for odd Pixels
BRAEEOFES
18 B [1] Input | NoPull | s |
| Blue signal for even Pixels
19 (NC) — — Open (No connection)
Input LCODIEinFBIE / Duty =50% DA
20 | veom | O P¢ — SR by Note 4-1
| ( Power ) | | Common terminal voltage for LCD / Duty=50% Square wave
21 (NC) — — Open (No connection)

- e Tl B -1
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NoPull : FILT7YD . TILF 2 ELLTHAN
Neither Pulled up nor Pulled down.

LTTFELY,

- Because of direct connecting to internal common electrode,

Please don’t be static electricity/ripple/ete applhed.

i A S P & Wi &  §J a
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Tabled-2 ANESL AL Input Signal Level A
Pin Signal C Bl B {8 T—REE T—3EF
Svmbol 17O Voltage
No (type) Boot Initial (Update mode) ( Hold mode )
1 VDD2 Power DC Power 5.0V 5.0V 5.0V 5.0V 5.0V
2 (NC) -
3 GSP Input Pulse Signal 0/3.2 Y Y Hi/ Lo Y
1 | GCK | Input CLK 0/39 0y 0y CLK oV
Pulse Signal o .
5 | GEN | Input we BIgH 0/3.2 oV OV Hi / Lo OV
/ Hior Lo »
6 INTB Input Pulse Signal 0/3.2 oV Y Hi/ Lo \Y
. VR input AR H 0/3.2 OV OV 0/3.2 0/3.2
( Power ) | Square pulse \ {
3 VA input AR H 0/3.2 OV OV 0/3.2 0/3.2
( Power ) | Square pulse | \ N B
9 VDDI1 Power DC Power 3.2V 3.2V 4 3.2V 3.2V 3.2V
10 VSS Power GND OV Y \Y OV Y
\ . +
11 | BSP Input Pulse Signal | 0/3.2 OV OV Hi/ Lo OV
12 BCK Input CLK " 0/3.2 Y OV CLK Y
13 R 0] Input Logic Signal 0/392 Y OV Hi/ Lo Y
14 R [1] Input Logic Signal 0/39 Y Y Hi/ Lo \Y
15 | G0l | Input Logic Signal |\, 0/3.2 OV OV Hi / Lo Y
"4 |
16 G [1] Input Logic Signal 0/3.2 )Y Y Hi/ Lo Y
17 B (0] Input Logic Signal 0/3.2 Y Y Hi/ Lo Y
18 B [1] Input Logic Signal 0/ 39 Y OV Hi/ Lo OV
19 (NC) -
I t -f;‘ S ¢ ¢
0 | veoMm npu vk 0/3.2 oV oV 0/3.2 0/3.2
( Power ) Square pulse
21 (NC) -
X BEEREIRE OtyplEDECHEK
Above each Voltage value 1s typical.
X R EEF BRI AR
Boot When just input Power
X #ERE BRIEAZ.ES AN
Initial . Between PowerON and Input Signal.
X T—AREH HZRT —ADEEZR|AZTER
Data Update mode : Updates data in pixcel memory.
X TR TR E L TR
Hold mode Maintains memory internal data and maintain current dasplay

= e g, L == S B A S PSS & Wi L] i &



SHARP SPEC No. MODEL  No. PAGE
LD-296528 LS012B7DDO06 17
5. #XIEm AKTER Absolute Maximum Rating
Table5-1 #&XIEx KE 8 Absolute Maximum Rating A (GND=0V )
Item Symbol ‘ Terminal MIN. MAX. Unat Remark
V_VDDI1 VDDI1 -0.3 TBD V
5 A ) N— T | .
FI1N—RARE V_VDD2 VDD2 0.3 TBD V
Power supply voltage
V_VSS VSS V
High Level VHI GEE,GCR \Y%
e GEN,INTB
ANEFERX BSP,.BCK
Input signal voltage Lo Lorvel - R [0:1]
ow Leve G [0:1]
B [0:1]
QEViInFEL High Level | VH_VCOM [Note 5-4]
VCOM terminal
voltage Low Level VL VCOM
High Level [Note 5-4]
VA/VBimFET e o
VA terminal voltage
Low Level
FRFoE Note 5-1]
Strage Temperature Note 5-2]
PSERE \RIILEXERE) Note 5-1]
Operation Temperature Note 5-2]
(at panel surface) Note 5-3]

|Genaral Note | BEIXVSS(GND=0V)ZRELLI-{ETT,
Above Voltage value 18 a value based on VSS (GND = 0V)

(Note 5-1] EVaAa—ILOLWHDGEEE A ICBELTEAEREFEBALLNESICLTTELY,

Do not exceed this temperature 1in any parts of module.

(Note 5-2] EEEIX95% CREAE)EFTELTT S, FHERICITEELTTSLY,
mRABBKREIICLLTICL, BHRSELNTTEL,
fexL/-5E . BRI —I0NRELFREFZRZBELGEWGEENHYET .,
Humidity 95%RH Max.(Ta = 407C) Attention should be paid to static electricity Maximum

wet bulb temperature 18 39C or lower. No condensation 1s allowed.

Cndensation will cause electeical leak and may cause the module to not meet this specification.

(Note 5-3] BMEREIIBEDAZRILTHARETHY. AVFSAMBERE - TOMORRMEIZCEALTIX
Ta=+25°CICTHIEZITLVET .

Operating temperature 1s 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 BIEIZVDD1LITET B,
The Hight Level of VA/VB/VCOM must be below VDD1 voltage.

P =T B O« SS A= AR S PSS & Wi L] i &
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6. BRI Electrical characteristics

6-1) TFT; & B/ \RJLEEEEE TFT LCD panel drive

Table6—1

Item

FoAN—EIREL
Power supply voltage

HIRENEIEH Recommended operating Condition

Terminal

AN

VSS(GND)=0V, Ta=+25C

GSP
GCK
Hlj:‘,’h Level GEN
ANETEXL INTB
Input signal BSP
voltage BCK
Low Level R 10:1]
G [0:1]
_ B [0:1]
o —EFE
R VCOMC
JEIRFEBE |Center voltage
VCOM terminal VCOM
voltage 'EEEIIIE YCOMPP
Voltage swing
I 8—EE | VAC
VA/VBIfFHEIEX |Center voltage| VBC VA
VA/VB terminal VR
voltage BT iRE VAPP
Voltage swing| VBPP

0 0
|
vDD1—-0.1 | VDDI1
VSs VSS
1.55 1.60
3.1 3.2
7 VCOMC
VCOMPP

[Genaral Note | BEIXVSS(GND=0V) ZRELLI-{ETT,
Above Voltage value 1s a value based on VSS (GND = 0V)

Note 6-1 : VCOMDt 2—EEELERIEBETDERAZHEEZLET
Match with VCOM center voltage 1s recommended.

Note 6-2 : VCOM&EVBIEXRIAE, VARBLBDIES ELGYET,
YU A—BERRAZIVTDALIREE LGNSR EELET,
VB 1s in-phase with VCOM. VA 1s opposite-phase to VCOM.

Please design not to be occured deviation of Center voltage / Signal timing.

Note 6-3 : VA, VB,VCOM®High-Level B[ (EVDD1LLI T ET S,

The Hight Level of VA/VB/VCOM must be below VDD1 voltage.

= e g, L == S B A S PSS & Wi L] i &
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6-2) BIR,—4 A Power supply sequence

20uanbag JJo-1amod

HES TS B I I
o | umopinys AN UMOP-1NYS
YA'GA/INO DA

AV (3

uoneajajpu|

g7 AT
( uonessdQ |eULON) NO

OB USaI0S [[€ 21am
LB OE—LreiglpE | |3

a0usnbag uo-18mod

BHEHTST
awn dn-.eig AW % 100¢ o
WA/SA WO DA uojesienjuj

L 3¢
ApHE 2

HOnUZI vy

1 20s W)=

>\

AAVA NODA JJo-uniolise] )
WS 106 WYY : 9L

————— - —

2OSW() S

RL KK

— e e o

_
_
_
:._...,...;..h...f.—._.”:.f..._.::-:F::ﬁ...:.“._ _
: . _
205 110 1YY : L _

_

B
4 (%

:.::.:“.__.: ::.::

LA I° %66 /. |
¥ 1L

U.l-mﬂ_zm

N )

AN IO ..Ef/'

21

91e1] uonerad)

(AZ€)
[1:0]8
[1:0]9
[1:0]Y

(AZ°€E)

Vo : N3O
ds9 A09

dS9O

(AZ'€) GLNI

(AZ°€) VA

(AZ°€) GA

(AZ°€) WOOA

(AZ'€) LAAA

(AQ'G) ZAAA

leubis |eleg

|eub|s jonuo)

80./N0S 18MOd

A\

B —4 X Power supply sequence
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0
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[ON Sequence)
T1: VDD13Z E(FEFREI(ICIZ L D) XMBIgIZZ 5 LMY OBWNERIZFEALEZWLWTT LY,
- VDD1 rise time(depend on IC) ¥ Please not use extremely slow power source
T2 : VDD2iL LIFEFEI( ICIZ &K D) XKBigIZiiH ENAYDEBWNERIIFEALGZWNWTT S0,
- VDD2 rise time(depend on IC) ¥ Please not use extremely slow power source

T3 :BFEAT)VAOCHNHELE (BEELAEZEEEZAA) LET T3 = 17 L—LA

- Pixel memory initialization(write all screen black). T3 =2 1 frame
T4 : VCOM, VA VBiLE EAVY EFfE] T4 = 30us
IR EHERD S v FRBOWMAIE Z /BRI 5 - D DEFR
- VCOM.,VA,VB rise time T4 = 30us
Release time for imitialization of the latch for common control.
[Normal Operation]
1 B T D 2 ]
Duration of normal driving.
[Off Sequence)
T5: BFRAEVAONHEL (BEEEERESEAHA) LET T5 : T3 & R4k
- Pixel memory initialization(write all screen black). TH *same T3
T6 : VA,VB,VCOMAIL FITEFfd] T6 2 30us
. VCOM,VA,VB fall time T6 = 30us

T7 : VDD2IZ 5 FIFFRE(ICIZEL %) XMBIRISEZLETAYDBNERIIEALLEZVWTT S,
MEICIELT A AFvy—VRIBZEHRLTT LY,
- VDD2 fall time(depend on IC) Y¢Please not use extremely slow power source
If necessary use discharge circuat.
T8 : VDDIIZE TFITER(ICIC K D) XABIKICIZIETHAY DEBENEBRIIFERALLGZVWTT S,
MEIZIELT A AFr—VEBZEMLTT I,
- VDD1 fall time(depend on IC) $¢Please not use extremely slow power source

If necessary use discharge circuat.
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6-3) ANESOEXFFYE Input signal characteristics

Table6-3-1 EAX% M Recommend Operating Cunditions and DC Characteristics

VDD1=3.2V.VDD2=5.0V, VS5=0V, a=25c

/AN

Si1gnal

[tem

- lframe frequency

Symbol

Min vp Max Unat

T
I N

Remark

fBCK
tV

Hz
— vertical period (30.3) - (1000) | msec
— COM frequency fCOM (0.5) - ‘(30) Hz |
Table 6-3-3 AC %51 1 Input Signal timing Parameters 1 VDD1=3.2V,VDD2=5.0V, VSS=0V, Ta=25C A
Signal Item Symbol I Min | | T:;p I hi?x \ I—Unit ‘ Remark
Rising time trBSP ol (50) ns
e Falling time t{BSP — — (50) ns
Setup time Hight Level ths BSP (200) (220) ns BSP to BCK
Setup time Low Level tlsBSP (200) (220) - BSP to BCK
Rising time trBCK _
Fallog tme | thBOK
BOK BCK period tpBCK (800) | (880) = ns Duty 50%
CLK width Hight-level thwBCK ns Duty 50%
CLK width Low-level tliwBCK ns Duty 50%
Rising time = | = | 60 | ns
T
B [0l R[1] Data set-up time (200) (220) - ns
| Dataholdtime | thRGB | 200 | 2200 | — | ns
 Risingtime | uGSP_ | - | — | (0) | ns
op | Fallingtime | wesp | - | - | GO | ns
 Setuptime | theGSP | (10) | D | - | ps
_ Setwptime | wusasP | a0 | Gy | - | s
 Risingtme | uGek [ - | - | (0 | ns
Falling time t{GCK i (50) ns
GCK width Hight-level thwGCK - s Duty 50%
GER GCK width Low-level tiwGCK - ns Duty 50%
Setup time Hight Level thsGCK (0) | — us
Hold time Hight Level thhGCK (4.0) (4.4) - s

- e Tl B -1
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Input Signal timing Parameters 2
VDD1=3.2V.VDD2=5.0V, VSS=0V, Ta=25C

A\

Item Symbol Min Typ Max Unit Remark
Rising time trGEN (50) ns
Falling time t{GEN (50) ns
GEN
Pulse width Hight-level thwGEN ns
Setup time (Low Level) tlsGEN us GEN to BCK
I1S
Falling time t{INTB ns 1
Pulse width Hight-level thwINTB ms
INTB |
Pulse width Low-level tlwINTB ns l
Setup time (Hight Level) thsINTB pus | INTBto GSP
Hold time (Hight Level) thhINTB s INTB to GCK
VCOM period tpVCOM (33.3) ms Duty 50%
VCOM B p
A Rising time trVCOM Y ns
- Falling time tfVCOM — s
(Duty cycle) (tdyVCOM) (48) %

- e Tl B -1
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6-3-1) ACRAIJ ¥4 Signal Timing
0% | | 90% 0% | y 90%
BSP j x(_ GSP | XL
10% 10% 10% | 10%
Sl o Sl e
trBSP tIBSP trGSP tfGSP
R [0:1] 90% | ' 0% a0% | | an%
G [0:1] GEN |
B [0:1] 10% 10% 10% 10%
e ol e e
trRGB tIRGB rGEN fGEN
“"“‘39*__;..:
| e
GCK 50%
% ¢ GCK Duty 1s 50%
tiwBCK tWB CK I
l |
| /509, | 500
BCK
A P & X * BCK Duty is 50%
twINTB thwiNTB
| ) |
| | ..
tpVCOM .
- >
90% N 0% :
VCOM 0% : : I 10% 10% 10%
le—s! tr'\VCOM le—s! tF\VCOM |
| tpVCOM :
|
0% 00 % |
I I |
vB ™ ' ' 10% 109 10%
I | | ; |
kel tr'VCOM le—s! tF\VCOM
. tpVCOM
- -
00 % : 0%
VA I 0% W%I = o
sl tFVCOM le—s! tr\VCOM
X% CVCOM/VA/VB Duty s 50%

Figure 6-3-1 AC timing 1
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6-3-2) FEHE AC AT HEE Vertical Signal Timing

KFER2AL224 ( Horizontal Standard timing ) A

GCK =% .
WGEN ¢
| | thhGCK
GEN |
| ) |
thsBSP tisGEN e
[
|
BSP l
r) |
(121
BCK
tsRGB ««—e——» thRGB
R [0:1] | l

G [0:1]
B [0:1] n 2:3

> ' BCK Dutyis 50%

— — = —

Figure 6-3-2 AC timing 2

6-3-3) K AC FA=Z T 1R Vertical Signal Timing

HEBEAA3IY (Vertical Standard t.ilni;g S A

50 %
|;~_
> thhINTB &>
|
|
50% 20%
GSP |
| | )
thsGSP :-4—7 & tisGSP
¢" A ¢y 'r""* e T T e “ran TS
SRR E IR (aBiy (483 (483)

GEN \ f \

»%  GCK Duty 1s 50%

Figure 6-3-3 AC timing (type-5)
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6-5) ANEBSLEERER. T—F 1% FE Input Signal and Display, Gate Line Setting
(TF—AMEmEFTRFIE Data position in display[H,V] >

P*. Pixels position .
Active Dot

P239 | P240
.1 .1
‘wq BM
P240)
[.2
Yy \

P240 |
| Li2o }:

|
240 §
L121 }; J|

P1 P240

L.239 .239
N\ /

P1 P2 239 | P240
L240 | L240 [ ~=| 1240 | L240

L*:Gate line

FPC

Figure 6-5-1 Data position

<BEFAHT—HRERTIVNVT >
EBEZAAE—FROT—,SAOBMICEDOLT . TR ENDBEELGYET .
ERRIVTTHLTH. T—,AM I LT240dot R DT —REEENBE T,
ZTDR. ERRIVTZADT—REEN(ZERIFIZTHEUICDEEINET,

<About write data and display area>
Regardless of the write mode and the number of GL the following data transmission 1s required.
Undisplayed area also needs the data transmission of 240 dots to each GL.
In this case, the undisplayed area data 1s appropriately processed 1n circuat.

= e g, L == S B A S PSS & Wi L] i &
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Table 6-5-1 T RIAEBADEZFEZL Number of Pixels in Active area
/AN
Line Pixels Line Pixels Line Pixels Line Pixels Line Pixels
1 29 51 196 101 238 151 234 201 178
3 50 53 200 103 238 153 232 203 176
5 66 55 202 105 238 155 230 205 172
7 78 57 204 107 240 157 230 207 168
9 90 59 208 109 240 159 228 209 164
160 228
161 226 158
108 212 163 226 213
164 224
116 214 240 165 224
16 118 66 214 116 240 166 224 216 146
17 122 67 216 117 240 2922 217 144
126 68 | 216 118 240 222 140
130 218 169 220
20 132 218
136
22 138 72 220 172 218
23 140 73 229 240 173 216 223 126
24 222 174 216 122
25 146 224 125 240 175 | 214 225
26 148 76 224 240 176 214 226 116
27 152 224 127 240 177 212 227 112
28 154 78 226 128 178 | 212 228 108
29 156 79 226 129 240 179 210 229 104
30 158 80 130 240 180 210 230 100
31 160 81 240 181 208 231 94
32 164 82 228 132 240 182 208 232 90
33 166 228 133 240 183 206 233 84
34 168 134 240 184 | 204 234 78
35 170 230 240 185 | 204 235 72
36 172 230 136 238 186 202 236 66
37 174 87 232 137 238 187 200 237
38 176 88 232 138 238 188 200 238 50
39 178 139 238 189 198 239
90 190 196 22
11 180 91 234 141 238 191 196
42 182 92 234 142 238 192 194
43 184 93 234 143 236 193 192
14 186 94 236 144 236 194 190
15 188 95 236 145 236 195 190
16 190 96 236 146 236 196 188
A7 190 97 236 147 236 197 186
18 192 98 236 148 234 198 184
19 194 99 238 149 234 199 182
50 196 100 238 150 234 200 180

- e Tl B -1

i A S P & Wi L] i &
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Screen size - R=1.19 inch

BM (Black Mask )

Screen  Center

- P —
N\
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6—6) Pixel and Data

Pixel No “P

- -
,
rF -

—

-

-
—

—

™N

ActiveArea

"—'I

240X 240 dot
1Pixel = RGB

T | [ [ ]

|

|

|

: RGB & 2[& % T mE#5 f&ER

| Area gradation of rach RGB have 2 ddot
|

(64 B FK )
-\ ( 64 color display )

W

e
>

HEEEERL -

2
~ NI -~
LTINS

1Y

. TLine A DE VI T—2EERERIZONT
| About Pixel data of 1 line and the area ratio of 1 pixel. A

pixel-0  pixel-l pixel-2 pixel3 pixel-238 pixel-239

i ‘l

:

i -'I-

[ o

: LR
-
L -
L] ".
.
.

1pixel TO B F; kL 3
The area Ratiwo of pixel

AN

o bit & 18] 3= O B8 1%
Relationship between bit data and pixel

1pixel NDEZRGBBIET2./374a8H5.,
MSB-Pixel-Block occupies 2/3 the area of the each pixels.

1pixel NDERGBBIET1./3%24MH5.
LSB-Pixel-Block occupies 1/3 the area of the each pixels.

Figure 6-6-1 Data and Pixel
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Table6—6-1
Pin name Siganal Data
R [0] RedD & # Pixel T —2Signal
Red signal for odd Pixels
R [1] RedD{&# Pixel T —2Signal
Red signal for even Pixels
G [0 Green®D & Pixel BT —24Signal
Green signal for odd Pixels
G 1] Green DB Pixel HT—%Signal
Green signal for even Pixels
B [0] Blue® 3 #Pixel T —2Signal
Blue signal for odd Pixels
B (1] BlueD{&# Pixel T —2Signal
Blue signal for even Pixels
6-7) ADESLE@EE T Input Signal and the transfer method of data. A

6-7-1) F—hSA4DT—3EE Example : Updates Gate Line 1

) BRYICHEBEZTDOMSBT —3% 1Line =&, AILBEHRDLSBT —2% 1LinenZ:XELET .
First: Transfer MSB data of 1 line, Second: Transfer LSB data of 1 line

2) COBEZ1LIne~24071 0 R EHMICHREYRTETREED T —2EMZTIENHEFET.,

Repeat 1) from 15t line to 240t line, ean update full screen.

= e g, L == S B A S PSS & Wi L] i &



SPEC No.
LD-296528

MODEL No.
LS012B7DD06

PAGE

SHARP

6-8) ANEBDIAZJ F+r—b Input Signal Timing Chart

1) EERAZY Vertical Stanard timing.

> 1 Frame |

45 1

GCK

|
|

GEN | 5"] HH'H'H' ||
|

Data * | | | :
- |
EEFSII LI o G 0 0 60 50 00 0 S SRR
| MSB| LSB | MSB) LSB | MSE | MSB| LSB | MSB| LSB |
1 239 | 239

1 2 2 3
| |

241) ' 240

Horizon Control
Pulse

- e Tl B -1

i A S P & Wi &  §J a

1Line B DT —3#x:X RARE

Data transfer period of 15 line

Figure

240Line B O T —3&x: #AfE]
Data transfer period of 240th line

6-8-1 Vertical timing 1
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2) IKERAZ22  Horizontal Stanard timing
1LineDT—2T MSBERD AT —3%31X (5 , ILineMDT—23T LSBARD AT —3%:4(8
l Transfer Onlv MSB data of Single hne | Transfer Only LSB data of Single ine I

Data 6Signal
R{O}[1)
G[O)/[1]
B[OJ/[1]

Pixel 0

RIOT o 1sB

. Pixel 1
RI1] ° MSE
Pixel 0
G MSB

Glo]

Pixel 1

GL1] M & sB

Pixel 0

Pixel 1

B

I

pixel | pixel pixel
0:1 23 238:239

R[O]
e
;’ﬁ's-é Glo]
g oL Gl1]

G MSB

EETHIEFRT 3 E{ETHADBERET 4
Transfered pixel data. Transfered pixel data.
MSB &R D &7 —3 %&£ (S LSBER D AT —F%151{8
Transfer Only MSB data Transfer Only LSB data

Figure 6-8-2 Horizontal timing 1
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5-9) JHE T Power consumption /_\

Table6-9-1 ;HE®EH Current Consumption

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

Condition 3

|Note 6-5]
tclVCOM=TEBD

|Note 6-6]
telVCOM=TEBD

|Note 6-7]
tclVCOM=TEBD

HAEEH Common

VDD1=3.2V, VDD2=5.0V, VCOMPP=VAPP=VBPP=VDDI1. tcIVCOM= TBD

( Common Note )

(300Hz (30fram/sec)
Display pattern : Whiht display

condition

Operating Mode Power consumption I Min I Typ | Max I unit I Remark
B 2 4 HR—ILFE—R(T—2EHEL . 2EBEERT)
Condition 1 Hold mode(no display data update) TBD TBD UW [Note 6-5]
Display pattern : Whiht display
T—REHE—F(IHzE$ . 2EBET)
}’E'IE%‘[EFZ Data update modewith display update 1Hz - 80 | uw Note 6-6]
Condition 2 (1fram/sec)
Display pattern : Whiht display N\,
T—AEHE—FQOHzEH . 2HBEE )
Al E 13 Data update modewith display update on 8D | uw Note 67

CHDEIREESREDETHY. COMBIEFDPeak B TIEHYELAD T, BRICRKMAZHF-ETTSL,

VDD,VDDIFAIZO

DTV DEREHERBLET,

This 1s value 1n steady condition, not the falue of peak power at the time of COM operation.

Some marging for power supply 1s recommended.

We recommend

capacitor for VDD and VDDIF.

P =T B O« SS A= AR S PSS & Wi L] i &
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7. RS Optical specification A

Table 7-1 JE*F#Y451E Optical specification | VDD1=3.2V.VDD2=5.0V, Ta=25C
[tem Svmbol Min. Typ. I Max. I unit I Remark
0 21 (40) -
RATFIE Horizontal
e e 40) °(degree) [Note 7-1]
range 011 (10)
CR=9 Vertical 1 '
612 (40) TBD
AT AREE |Note 7-2]
Contrast ratio [Note 7-3]
R

[Note 7-3]

Reflecivaty ratio

Bkack — White
Rise [Note 7-3]
sdainns [Note 7-4]
R
e;Fjonse White — Bkack
o Fall [Note 7-3]
[Note 7-4]
\ T [Note 7-3]
INR)LERE White
Panel
Chromaticity
RED
GREEN R . (0.295) | - |
Gy - (0.440) -
Bx ) . -
BLUE | e, (0.155 I
) | By | : | (0.205 -
NTSC [t A
NTSC ratio \ (21) :

= e g, L == S B A S PSS & Wi L] i &
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(Note 7-1] fREFADTEE Defintion of Viewing Angle

Normal line

| A 012
A011 I

6 o'clock direction

Figure 7-1 Defintion of Viewmg Angle

[Note 7-2] A FZARLEDEZE Defintion of Contrast Ratio
AURSAREZELUTORIICEET S,

The contrast ratio 1s defined as the following.

Contrast ratio(CR) =
Reflection intensity in black display

BEHONINERFEREICTRELET .

Figure 7-3 1s for response time measurement.

= e g, L == S B A S PSS & Wi L] i &

Normal hine

6 o'clock direction

Reftlection intensity in white display

[Note 7-3] FLFIFEDBIERET Optical characteristics measurement equipment.
AVRZARLE, RSTE, N\RILKRARFEORE (X720 EFEEORIE (XRE7-30 8| F HFiEZx AT,

Both are to be conducted 1n a dark or room equipment to a dark room.

Figure 7-2 1s for contrast ratio, reflectivity ratio, and panel chromaticity measurement, and
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LD-296528
AlEZF Measurement equipment
(CM-700D)
Normal line
80
Sensor
.I Light Source
, Integrating
sphere
LCD panel

Display center

Figure 7-2 Contrast ratio, Retlection ratio,

Panel chromaticity

white or black

Black
100%

ol e Whaite

HA|7FE2F Measurement equipment

(DMS-803 )

Normal line

Light Source Sensor

-30°
LCD panel

Y

Display center

Figure 7-3 Response time

(Note 7-4] IiGZRE(RSTEDZEIE) Respons time (Change in reflection ratio)
ARUVOBRELGAESZANL. TOHOZXFHNOFREILICTERLET,

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

—p| |

90%
A

Optical receiver output

(Incremental )

10%

_ Time

= e g, L == S B A S PSS & Wi L] i &

Figure 7-4 Respons time
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8. dwF&IYZT Pin Assignment

8-1) ImF&Y X T Pin Assignment
KN TEDFMITIRE14-112RULET,

The outline dimensions are shown 1n Figure 14-1

Table 8-1 Pin Assignment A

No. Syvmpol

1
2
3
4
D
6
fi

10 VSS

11 BSP

12 | BCK

13 R (0]

| ) C 14 R [1]
15 | G [0}

16 G [1]

17 B 0]

18 | Bl1

Display surface 19 NC
20 VCOM

21 NC

Rear surface M -

e
-'--l-----

Figure 8-1 Pin Assignment

B O« SS A= AR S PSS & Wi L] i &
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8-2) FPC HTYHIITH1E FPC Bend Specification

Table 8-2-1 ORI Recommended Connector

Product manufacturer | Series Part number Contact A

MOLEX 503566 503566-2100 Bottom side

FPCZITYEITARRIX. ZH(NTHERE I IEMZRHQTRELIZRELLTHIFTTSL,
FPCIZASRIZHEMULZLMERBELBLET , £-. FPCENRILDEFEESTICIZAN AE S X AVVEBRELVEBLET,
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 (1) FPCHtZZghIFEE: R14—1%ZS 88, (“Hatched copper GND area”®M#AAJEE ). A
&% (2) m/EFR: RE R045 mm
Condition (1) FPC bend recommended area: Shown in Figure 14-1
(Hatched copper GND area only ). A
Condition (2) Minimum bend R: Inner diameter R0.45

S o mE——

Figure 8-2 FPC Bend Specification

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

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

[Note 8-3] FPCZ# > TLCDEY 2 —/LZ AL FIT-Y, FPCIZEIE/Z HZEMZ-YLGELTLIZELY,
Do not hang LCD module by FPC or apply force to FPC.

9. FTanfi Display Qualities
BRTARATAEDA—ILRTRAICEATLIREL, HEREREZIZE DL,

Please refer to the Incoming Inspection Standard.

P =T B O« SS A= AR S PSS & Wi L] i &
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10. 5M$(+ BRI External Capacitors /A\

VDD2 (5.0V)
.
VDD1 (3.2V)
Cl C2 ,..-
Logic Signal L
1.19 Inch
64 Color LCD
VCOM '
VA -
L w—
VB
GND
(VSS)
1 ’ ’

Figure 10-1 External capacitor recommendation capacity value

<HHEIATUOHYBE=E{E Recommended capacity value >

Cl: VDD1-VSS ‘rank B 1.0uF Ceramic capacitor

C2: VDD2 -VSS ‘rank B 1.0uF Ceramic capacitor

X LRI RO MICONTIEHERBITY .

CHEADREAER AT LEESHZFHETALV - ETERETLTZEL,
AUTUOYBEEEERELIYVLRELGLDZEAT HF(LATEE)
*¢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.)

= e g, L == S B A S PSS & Wi L] i &
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1. EDRIAZAE Marking

11-1)1422 xR Displayed by printing. (Ink-jet print)
E11-1CEREIEZRLET .

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

Dispaly contents

Line1 — ! YMDDP
Line 2 _... 01234A Printing Area

B if

-:-. _____________ : ""'."'.
0.0 800
96%%%*

Figure. 11-1 Lot number printing position

Table 11-1  EIFAEEFM# Marking line definition

. Line | Marking I X Description
Single-digit yvear (Last digit of the vear) (0,1,- - 8,9)

| | | | Code of manufacture
0123 | </'J 7 JLNo(5#T)

4 Consecutive number (Traceabillity number)
ETa—F

A Product revision

2 01234A

P =T B O« SS A= AR S PSS & Wi L] i &
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12. 82 HE Packaging form

12-1) h—rRES&EH Carton storage condition

1)

5)

F# Opening the packa

N—bEAH LITERE . TBD(max)

Piling number of cartons.

1 HA— bR URFR{E 2L . TBD pcs

Pakage quantity 1in one carton

h—hoP4X . TBD

Carton size (Typ.)

BiTE=S . TBD kg (One carton filled with (TBD) modules)

Total mass

Hh—br AR EIRIE Carton store environment

~mfE Temperature

0~40°C

B Humidity

60%RHLLTF

ERESEETICEOWTLIEEDLLE

60%RH or lower (at 40C)

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

SR Atmosphere

S HEINA NS

rosion on electronic parts

B, 7ILH)FE
No harmful g

and wiring, are to b

FERIC KD BAEE It 57
50%RHLL L IZFRIE : it W RS,

In order to prevent electrostatic damage to TF'T modules, room humidity should be made
over 50%RH and take effective measure such as use of earth when opening the package.

B5TB Y Direct sunlight

KNG ICKDHIEZHCT=OHIC, BZETORENN\—FTTIRERWLET,

Please keep the product 1n a dark room or cover the product to protect from direct sunlight.

RKAEH Atmospheric condition

BEMOHAPERMEOLDE—HITRETHBIITEELZELY,

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

$uexh1lE Prevention of dew

fark e h<=0 ., BEKITENT KIRPRAFIEDO LITH—FZBENTTSEY,

N YRES D OB EGERRAZT I8, IELGERE L TIZSE0Y,

BEERNEZRRRAL. BEMoELTRE TSV, BEICEBRIBOREZTHRELET,
AREBEEIICEEELTTEL,

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 1n the
pallet’s bottom surfaces, arrange correctly 1in the fixed direction. Please place the product
cartons away from the storage wall. Be caretul 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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BICIEREBL TWASBATICIEERE LEWLTZEY,

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

RFEIE Storage Period

LRREZHTT. mAR(TBD)HAREE

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

12-2) HEBKER Packaging form figure

WafiEEREK12-112:xLET,

T a— )LANEERFF TR ZVERERETLTULVET .
The packing condition 1s shown 1in Figure. 12-1
The packaging 1s designed such that the module does not break during transit.

S 4 == @ SsS h ORA S P & Wi L] i & i

N ~7

%

~

ﬂﬂ == /N L
slectronic Components

®

Hrihk -

|

Le tNO.

(1T) 201 1. xX,

Quant ity

or)

A-7T-8F

LVe—THRATDNTY.

(

HCE

< X

Figure. 12-1 Packaging Form
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13. (R ER S Reliability Test Conditions
13-1) {E#EMERBRIAE Reliability Test Items
Table13-1 RehabilityTest Items
No. Test Item Condition Remark

= m R 1F (GEENE)

1 | High temperature storage test Ta=(80)C (240)h

| (Non operating test)

KR R7F GEENE)

9 | Low temperature storage test Ta=-(30)C (240)h

| (Non operating test)

= =_ —_— =

=N = =

=) /I =) 4

Tp=(40C/95%RH 240)h
3 High temperature and high p=l( «RH) (240)

. | (fag& =1t No condensation )
| humidity operating test Ll

L h

! | High temperature operating test p=(70) ‘(2 )
{ERBHF (

’ Tp=-20)C 240)h

D | Low temperature operating test p=-(20) (240)
REE GEBE)

¢ | Thermal Shock test Ta=-(30C (1h)~+80 C (1h) /5 cycle)

(Non operating test)

 HEWE GEBE)

+200V. 200pF(0LQ
7 Electro static disch ( P (0Q) )

e

(Non operating test

[Note] Ta= FBF/EE Amilentt
Tp = /A\R)Lim/E Panel s

AT L4
EERECBLWT. ETARBREFREOLEEFEA L X ELLATIEAE NS

Result Evaluation Criteria

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

which may affect practical display function.
(KIFREDFIRIR: RE=15~35"C, /BE=45~75%. [E A /£=86~106kPa

normal operation state:Temperature:15~35C , Humidity:45~75%,
Atmospheric pressure:86~ 106kpa
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